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PEEFACE 


TO    THE    FOUHTH  EDITION 


In  presenting  to  the  profession  the  fourth  edition  of  the  first  volume  of 
the  Elements  of  Materia  Medica  of  the  late  Dr.  Pereira,  the  editors 
have  endeavoured  to  carry  out  the  plan  of  the  author,  by  introducing  in 
a  concise  form  a  selection  of  the  most  important  and  most  recent  addi- 
tions to  this  branch  of  medical  science.  The  rapid  sale  of  the  second 
part  of  the  second  volume  is  a  satisfactory  indication  that  their  efforts  to 
maintain  the  character  of  this  valuable  work  have  been  so  far  successful. 

In  adopting  the  language  of  the  author  in  his  preface  to  the  third 
edition,  the  editors  take  leave  to  remark,  that  many  portions  of  the 
volume  have  been  entirely  re-written,  some  have  been  curtailed,  others 
enlarged,  and  every  part  has  been  carefully  corrected  and,  it  is  believed, 
much  improved.  Recent  discoveries  in  natural  history,  chemistry,  phy- 
siology, and  practical  medicine,  relating  to  the  Materia  Medica,  have 
been  introduced  into  tliis  edition,  which,  it  is  believed,  wiU  be  found  to 
contain  a  faithful  outline  of  the  present  state  of  pharmacological  know- 
ledge. The  views  and  opinions  of  the  author  have  been  in  no  case 
interfered  with.  The  additions  made  by  the  editors  have  been  introduced 
in  brackets. 

The  numerous  changes  made  in  the  London  and  Dublin  Pharmaco- 
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poeias,  siuce  the  publication  of  the  former  edition,  have  been  duly 
noticed :  in  short,  the  editors  have  had  in  view  the  desire  of  the  author, 
to  render  his  work  an  Encyclojmdia  of  Materia  Mcdica,  and  they  have 
endeavoured  to  make  it,  as  it  has  hitherto  proved,  a  safe  and  useful 
guide  to  the  pharmaceutist  and  the  medical  practitioner. 


ALFEED  SWAINE  TAYLOll. 
GEOUGE  OWEN  REES. 


London,  Nov.  7,  1854. 
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4  2  from  foot,  in  reference, _/br  "Lib.  iii.  c.  2,"  read  "c.  27." 

158  19  from  foot, /or  "topical,"  "local." 

175  14  from  top, /or  " alimencaiy,"  rea^^  "alimentary." 

373  7  from  foot,  for  "  280^,"  read  "  SO^." 

301  17  from  foot, /or  "  chloride  of  magnesium,"  reac/  "  chloride  of  sodium,"  and  t;jce  fw^a. 

474  9  from  top, /or  " Edinburgh  Pharmacopoeia,"  read  "London  and  Edinburgh  Pharma- 
copoeias." 

605  12  from  top,  dele  the  words  "Soap,"  to  "L.  D."     The  line  should  commence  with 

"  Castile  Soap,  §iiss." 

605  15  from  top,  for  "  Spirit  of  Rosemary,"  }-ead  "  Proof  Spirit." 

614  19  from  top,  afler  Chloride  of  Barium,  for  "  3j."  read  "  Jj." 

832  12  from  foot,  for  "  Superphosphas,"  read  "  Subperphosphas," 


ELEMENTS 


OP 


MATERIA  MEDICA 


PROLEGOMEIfA. 

[Definitions.) 

Theuapeutics  [therapeia,  therapeutice,  iherapeutica    from  SepaTre^s 
/ir')  i^that  branch  of  medicine  which  has  for  its  object  the  treatmen 
of  diseases.    It  is  divided  into  general  {therapeia  generahs)  and  special 
(therapeia  specialis). 

Authors  are  not  agreed  as  to  tte  proper  limits  »[, T1«^P^««=^^-^^^^^^^^^^  TlSuo^t 

frpaimpnf  nf  flispases  bv  producms:  modifications  of  the  vital  properties. 

Sprgef^;^^^^^^^^  Mreusologia  (from  iar^.^.,  I  cure,  and  K6yos,  a  d^scourse) 

to  general  therapeutics. 

Acology  [acologia,  from  ^.oc,  a  remedy,  and  \6yo,),  or  iamatologia^ 
(from  -.a/xa,  a  remedy,  and  Uyo,),  is  that  department  of  therapeutics  devoted 
to  the  consideration  of  remedies. 

Some  authors*  Umit  Acology  to  the  consideration  of  surgical  and  mechanical  remedies. 
The  term  M™ia  Medica  implies  material  substances  employed  m  the 
treatment  of  disease;  but,  in  a  more  extended  sense,  it  sigmfies  all  remedial 
agents,  of  whatever  kind.    It  is  also  used  to  designate  that  department  of 
medicine  devoted  to  the  consideration  of  remedies  or  medicines.  _ 

Remedies  [remedia,  from  re,  and  medeor,  I  heal;  auxilia  medica)  are 
agents  used  in  palhating  or  curing  diseases.         ,       ,  «  ,i 

They  are  of  two  kinds :  those  which  operate  through  the  agency  of  the 
mind ;  and  those  which  act  on  the  body  directly 


1  mclionnaire  de  Mddecine,  t.  xx.  art.  Thirapeuiique,  1828. 

^  Insiituiiones  31edic<r,t.\.\}.l.  rr  •»  -^z  7    -m  •  c  oo   n  took 

3  C  H  E  BischolF,  Die  Lehre  von  den  chemischen  EeilmiUeln,  Bd.  1.  b.  Zl,  Uonn,  lb^5, 
<  Spreiigel*  and  C.  H.  E.  Bischoff,  op.  *K;jm 

»  Strictly  speakinc,  this  division  is,  perhaps,  inaccurate;  since  we  know  that  changes  in  the  con- 
dition of  the  brain  produce  corresponding  alterations  in  the  state  of  the  mind ;  and  it  may  be  fairly 
inferred,  that  changes  in  the  state  of  the  mental  faculties  are  necessarily  associated  with  some  rao- 
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PSYCHICAL  REMEDIES.— Sensations. 


The  first  may  be  denominated  pf^ychical  or  mental  remedies ;  the  second, 
somatical  or  corporal.  The  latter  are  subdivisible  into  imponderahle, 
hygienic,  mechanical,  or  surgical,  and  pharmacological  agents. 


PAET  I, -PSYCHICAL  OE  MENTAL  EEMEDIES. 

[Remedia  psychica). 

Affections  of  the  mind,  by  their  influence  over  the  corporal  functions,^ 
favour  or  oppose  the  action  of  morbific  causes,  and  modify  the  progress  of 
diseases.  The  .methodical  application  of  them  as  remedies  constitutes  the 
psychical  method  of  cureP-  Regarded  as  therapeutical  agents,  they  are  by 
no  means  unimportant,  or  to  be  neglected ;  though  their  employment  is  neces- 
sarily Kmited,  on  account  of  the  difficulty  experienced  in  producing,  regulat- 
ing, and  controlling  them. 

They  are  of  two  kinds,  external  and  internal? 


1.  EXTERNAL  AEEECTIONS  OF  THE  MIND. 

i^^ensations) . 

Those  mental  affections  which  immediately  result  from  the  influence  of 
agencies  external  to  the  mind,  are  denominated  sensations  or  external  mental 
affections.  They  arise  either  from  influences  external  to  the  body  [external 
sensations),  or  from  organic  causes  existing  within  the  body  {internal  sen- 

External  sensations  are  frequently  excited  for  therapeutical  purposes.  Their 
influence  over  disease  is  either  direct  or  indirect.  It  is  direct  when  the 
effect  is  the  immediate  result  of  impressions  made  on  the  sensitive  nerves.  In 
this  case  sensations  usually  act  either  as  excitantsor  as  soothing  and  tranquilhzmg 
agents.  Thus,  strong  light  and  loud  noises  are  excitants ;  while  monotonous 
impressions  on  the  auditory  or  optic  nerves  dispose  to  sleep.  The  nifluence 
is  indirect  when  the  effect  arises  from  internal  mental  aflections  suggested  by 
the  sensations.  Thus  the  remedial  influence  of  music  is  mdu-ect,  because  it  is 
referable  not  to  the  mere  perception  of  sounds,  but  to  the  resulting  emotions. 
In  such  cases,  the  effect  being  due  to  associated  ideas  or  suggested  feelings,  is 

not  uniform.  .  ,  ,     i  •        ^^  • 

1  Smkll  —Those  substances  which  are  employed  m  medicine  on  account 
of  their  odour,  are  denominated  Odoraments  [Odor amenta).  They  are  used 
for  various  purposes,  of  which  the  following  are  examples^—  

Iccular  alteration  in  the  cerebral  substance.  If  this  be  true,  all  remedies  are  somatical  or  corporal. 
But  at  present  it  is  convenient  to  speak  of  wenlal  as  distinguished  from  corporal  agents,  just  as  we 
sm-ak  of /MW,c/jo««/ as  distinguished  from  on/fli'^c  diseases.  .  . 

1  For  some  pertinent  observations  on  the  powerful  innuencc  of  "lentxtl  .mpressions  m  dcrangmg 
the  functions  of  the  body,  see  Dr.  J.  Johnson's  Essay  on  Indigestion,  m\i  iS4U 

2  J  C  11.M1,  nimpsodieen  nher  die  Ameendung  der  psgchischen  Kar^netlwde  anf  Gnsteszerrut- 
tmgen^U  Ausg.,  Halle,  1818.  Also,  E.  F.  von  Eeuchlersleben,  Lehrbnch  der  arzthclicn  bcelenkunde. 

On  thfs  subject  consult  Dr.  Thomas  Brown's  Lectures  on  the  FIdlosophj  of  tlw  Uvman  Mind, 
vol.  i.     341,  2d  edit.  1824. 


Smell;  Taste;  Hearing. 


3 


a  Stron-ly  odorous  vapours  (as  of  ammonia  and  acetic  acid)  are  used,  botli  as  pre- 
yeniives  aifd  remedies.  foJ  fainting,  and  attacks  of  hysteria  and  epilepsy 

^.  Fragrant  substances  are  employed  both  for  the  agreeable  'f^^^''^'^^'^^^^^ 
for  the  Dui-Dose  of  overpowering  or  disguising  disagreeable  odoms.    ihe  ^^'^f  ^fj^^ 
cell  ar  K^^^^  sweet  coffer,  P^^t^-^^^^^  °^l|Xmes  a'e 

waters  scented  soaps,  fumigating  pastils,  &c.  are  used  for  these  purposes.  Peilumcs  aie 
To  be  diSfniiis^  called  disinfectants;  the  former  disguise,  while  the 

and  to  them  have  been  sometimes,  though  erroneously,  ascribed  the  beBcfic  al  e^^^^^^^^^ 
supposed  to  arise  from  a  residence  in  stables^  as  weh  as  from  the  ancient  p  actice  ot 
mttine  youno-  vigorous,  and  healthy  subjects  to  bed  with  the  old  and  enfeebled.* 
'^ISn'sSnglhe  therapeutical  iiflueiee  of  odours,  the  singular  ^^-^^^^^^^^^'^^ 
constitutions  (the  hysterical  chiefly)  to  perfumes  should  uot  be  forgotten  The  ^^Ijabi 
tants  of  Rome,  especially  the  females,  are  remarkable  for  this  Pec^Jmty  In  them 
headache  and  numerous  other  nervous  affections  are  readdy  produced  by  the  agieeabie 
odours  of  flowers  and  other  perfumes.* 

Taste.— Sapid  substances  are  frequently  employed  in  medicine  for 
affecting  the  sense  of  taste,  as  in  the  following  instances  :— 

a.  Pungent  and  acrid  substances  (as  horseradish  and  ginger)  arc  employed  to  excite 
the  gustatory  nerve  in  ageustia,  or  loss  of  taste.       ,  .  ,  ^  , .,    n     o;,  o„ 

8  Bitters,  and  the  substances  called  condiments,  heighten  the  appetite  for  food  tor 
which  we  frequently  use  them  in  medicine.  They  probably  act,  in  part  at  least,  by  then- 
action  on  the  nerve  of  taste.  .  ,  .    ,1        1  and 

y.  An  important  object  in  the  art  of  prescribing  is  to  disguise  the  unpleasant  taste 
smell  of  medicines  by  substances  possessing  a  more  agreeable  flavour  and  odour,  ine 
employment  of  gelaLinous  and  membranous  capsules  to  envelope  medicmes,  has  tor  its 
principal  object  the  avoidance  of  the  unpleasant  taste  of  the  substances  swaUowed.  _ 

8  In  some  nervous  cases,  we  endeavour  to  increase  the  faith  of  our  patieuts  in  tne 
powerful  agency  of  the  remedies  employed,  by  augmenting  the  odorous  and  sapid  qualities 
of  the  substances  used. 

3.  Heaking.— Impressions  made  on  this  sense  are  useful  as  remedial 
agents,  either  by  their  direct  effects,  or  indirectly  by  the  internal  affections  of 
the  mind  which  they  give  rise  to. 

a.  Noises  act  as  dii'ect  mental  stimulants.  They  check  sleep,  and  are  sometimes  useful 
by  divertmg  the  attention.^  ,   i   .i  c 

(3.  Monotonous  sounds  (as  the  humming  of  bees,  the  ticking  of  a  clock,  the  murmur  ot 
a  rivulet,  a  dull  discourse,  &c.)  soothe  and  dispose  to  sleep.  In  therapeutics  we  avail 
ourselves  of  this  fact,  and  combat  want  of  sleep  by  directing  an  attendant  to  read  aloud 
and  monotonously  to  our  patient.  .        j.  p  xi    u  • 

y.  Silence  disposes  to  sleep.  In  cases  of  vascular  or  nervous  excitement  ot  the  brain, 
in  fevers,  and  in  many  other  cases  where  sleep  is  desired,  silence  should  be  enjoined. 
Under  some  circumstances,  however,  silence  "  may  become  a  stimulus  when  sound  ceases 
to  be  so.   Thus,  a  miller  being  very  ill,  his  mill  was  stopped,  that  he  might  not  be  dis- 


'  H.  Cloquet,  Osphresiologie ;  ou  Traite  des  Odeurs,  du  Sens  et  des  Organes  de  V  Olfaction, 
Paris,  1821. 

2  Beddocs,  Observations  on  the  Medical  and  Domestic  Management  of  the  Consumptive,  &c., 
Lond.  1801. 

3  1  Kings,  chap.  i.  v.  1 — 4. 

*  Anecdota  Sydenhamiana,  p.  62,  Lond.  1845.  Copland,  Diet.  ofFract.  Medicine,  vol.  i.  p.  475, 
and  vol.  iii.  p.  135, 

*  Sir  James  Clark,  The  Sanative  Influence  of  Climate,  p.  230,  3d  edit.,  Lond.  1841.  Ortiln,  in 
his  Traits  de  Toncologie,  vol.  ii.  p.  543,  Paris,  1843,  has  collected  several  cases  of  supposed 
poisoning  by  the  emanations  of  odoriferous  plants.  In  the  case  of  Caspar  Ilauser  (sec  Copland's 
Lid.  vol.  i.  p.  474),  the  most  remarkable  and  singular  effects  were  produced  by  odours. 

**  For  illustrative  examples,  see  Paris's  Pharmacologia,  p.  443,  9tli  edit.  1843. 
'     Quorundam  discuticndEC  tristcs  cogitationns ;  ad  quod  symphouieB,  et  cymbala,  strepitusquo 
proiiciunt"  (Celsus,  lib.  iii.  c.  18). 


4  PSYCHICAL  EEMEDIES.— SENfSATioNs. 

I  iu-bed  with  its  noise  ;  but  this,  so  far  from  inducing  sleep,  prevented  it  altogether ;  and 
it  did  not  take  place  till  the  mill  was  set  a-going  again."  ^  .  , 

8.  Harmonious  and  melodious  sounds  influence  the  mmd  chiefly  in  an  indirect  manner, 
and"  excite  a  sensation  of  either  pleasure  or  pain,  according  to  the  nature  of  the  ideas 
they  are  associated  with,  or  the  feelings  which  they  suggest  (see  Sfusic). 

4.  YisiON. — On  this  sense,  as  on  hearing,  remedial  impressions  act  either 
directly  or  indirectly. 

a  Strong  li^-ht  operates  as  a  mental  excitant,  and  checks  sleep.  In  bright  solar  light 
we  feel  more  active,  cheerful,  and  happy ;  whereas  obscurity  and  darkness  give  rise  to  a 
gloomy  and  depressed  condition  of  mind  :  hence,  insolation  m  the  open  air  is  employed  as 
a  mental  stimulus  in  melancholy,  lowness  of  spirits,  and  despondency. 

8  Different  coloured  Hghts  exercise  different  effects  on  the  mmd.  Thus  certain  tints 
are  popularly  caUed  cheerful  or  lively,  while  others  are  termed  sombre.  Hence,  m  the 
treatment  of  insanity,  the  colour  both  of  the  patient's  chamber  and  of  the  works  ot  art 
which  surround  it,  is  not  undeserving  of  attention.  Peuchtersleben  suggests  the  use,  in 
these  cases,  of  coloured  glass  for  windows  and  spectacles.         .    .  ^  ,  ,  v 

y  Sleep  is  promoted  by  "  the  sight  of  any  thing  waving ;  as  of  a  field  of  standing  com, 
or  of  the  hand  drawn  up  and  down  before  the  face  by  a  mesmenser,  attracting  attention 
much  more  than  an  obiect  at  rest."^ 

8  Darkness,  especially  when  accompanied  with  silence  has  a  calmmg  and  depressing 
influence,  and  disposes  to  sleep.  Hence  it  is  employed  m  cases  of  great  vascular  or 
mental  excitement  of  the  brain,  and  where  we  desire  to  produce  sleep.  In  some  mstances 

rfSnfthe  e^rsteadily  on  a  single  object,  as  a  candle,  or  a  hole  in  the  wall,  will 
sometimes  induce  sleep. 

5.  Touch.— Of  the  therapeutical  uses  made  of  this  sense,  the  following  are 

a  few  illustrations : —  .     ^  t+ 

a  Gentle  friction^  with  the  fingers  on  some  part  of  the  body  disposes  to  sleep  Its 

soothin' and' luUing  effects  I  have  repeatedly  experienced  when  suffering  from  severe 

rerdache.  '  I  knol  a  lady,"  says  Dr  Elliotson,^  "  who  often  remams  awake,  m  spite  of 

pvprv  thinff  till  her  husband  very  gently  rubs  lier  loot.  i      .     vj.  „ 

y-  i  eombinationis  still  more  effective  :  whence,  experience  has  taught  nurses  to 

rock,  and  otherwise  agitate  infants,  while  they  hum  them  to  sleep. 
y  Freedom  from  pain  and  from  uneasiness  of  any  kind  ^vours  sleep. 
8  In  some  soporose  affections,  as  poisomng  by  opium,  apoplexy,  &c.  remedies  aie 

resorted  to  Whitby  excitbg  the  sensWity  of  the  body,  are  calculated  to  rouse  the 
ayioreve^^^^^^^        Various  methods  of  causing  pam  have  been  devised  :  one  of 

fhtdd^sTitS^^^^^^^     flagellation  by  a  bunch  of  nettles  (U^ca  dmca).    This  prae- 

*^^.'StSt  o?e?mbing  the  hak,  disposes  to  sleep,  and  is  often  resorted  to  for  this 

^TTriishino-  is  used  to  allay  cutaneous  irritation,  and  occasionally  to  provoke  sleep. 

iubbtl  and  Ws  ofier  kinds  of  manipulation,  are  employed  as  soothmg  means. 
Dry  rubbing  IS  very  serviceable  in  cedema  ol  the  ^JJ^'^^^ 

hand,  three  or  four  times  daily,  until  laughter  was  occasioned.  

1  Dr.  Robert  Mannish's  Tldloso'phj  of  Slee^h  p.         '"f  ifj^^^' 

2  Dr.  Elliotson's  Human  Fhysioloyy,  p.  608,  5th  edit.  i«4.U.  , 

3  The  friction  above  referred  to  should  be  very  hght  "^'"^f  f       *  ^'^f,^^^^^^^^ 
the  hand  or  horse-hair  gloves  is  used  for  other  purposes  ;  as  fo  <^  '^^^^^^^^ 

skin,  and  promoting  cutaneous  c.reulation.    Duu.eford  s     Fateni  ^  ot'  ^^^^,.,,,1,.  gloves.-On 
Renovators"  are,  for  these  purposes,  a  great  uiiprovement  over  ti  e  oidinary  b 
fhe  s"%ot  of  friction  as  a  remedial  ageut,  the  student  may  consult  Celsus,  l.b.  n.  c. 
Op.  cU.  p.  609. 
5  Ibid.        '  - 

«  Lib.  iii.  c.  2/  ... 
7  Edinh.  Med.  ami  Surg.  Journ.  vol.  vui.  p. 
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Monotony.— It  has  been  already  stated  that  monotonous  impressions  on 
the  organs  of  hearing,  seeing,  or  feeling,  are  great  provocatives  of  sleep.  This 
is  the  principle  of  tlie  method  of  procuring  sound  and  refreshing  slumber 
at  will"  recommended  by  the  late  Mr.  Gardner,  who  called  himsell  the 
hypnologUt.  His  method  was  for  some  time  kept  secret,  and  was  first  made 
public  by  Dr.  Binns.^    It  is  as  follows  : — 

Let  the  patient  "  turn  on  his  right  side,  place  his  head  comfortably  on  the  pillow,  so 
that  it  exactly  occupies  the  angle  a  line  drawn  from  the  head  to  the  shoulder  would  torra, 
and  then,  slightly  closing  the  lips,  take  rather  a  full  inspiration,  breathing  as  much  as  he 
possibly  can  through  the  nostrils.  This,  however,  is  not  absolutely  necessary,  as  some 
persons  breathe  always  through  their  mouths  during  sleep,  and  rest  as  sound  as  those 
who  do  not.  Having  taken  a  full  inspiration,  the  lungs  are  then  to  be  left  to  their  own 
action ;.  that  is,  the  respiration  is  neither  to  be  accelerated  nor  retarded  too  much ;  but  a 
very  full  mspiration  must  be  taken.  The  attention  must  now  be  fixed  upon  the  action  in 
which  the  patient  is  engaged.  He  must  depict  to  himself  that  he  sees  the  breath  passing 
from  his  nostiils  in  a  continuous  stream,  and  the  very  instant  he  brings  his  mind  to  con- 
ceive this  apart  from  all  other  ideas,"  he  sleeps.  "  The  instant  the  mind  is  brought  to 
the  contemplation  of  a  single  sensation,  that  instant  the  sensorium  abdicates  the  throne, 
and  the  hypnotic  faculty  steejis  it  in  oblivion." 

2.  INTERNAL  AFFECTIONS  OF  THE  MIND. 

This  division  of  mental' affections  includes  the  feelings  and  the  intellect. 

1.  The  Peelings. 

Under  the  denomination  of  feelings  or  affective  faculties  are  included 
what  the  phrenologists  denominate  the  fropensities  and  sentiments. 

The  therapeutical  regulation  of  the  feelings  or  passions  is  principally 
resorted  to  in  nervous  and  mental  disorders,  and  consists  in  the  repression 
or  encouragement*  of  particular  feelings  according  to  the  circumstances  of 
each  case.  "Que  insane,"  observes  Dr.  Spurzheim,^  "will  behave  well  by 
veneration  ;  another  by  fear ;  a  third  will  be  guided  by.  love  of  approbation, 
often  by  attention  paid  to  his  self-esteem ;  many,  by  gentle  manners  and 
kindness ;  melancholic,  anxious,  and  fearful  patients,  by  the  greatest  mildness." 
The  same  author  further  observes  :  "  Every  object  which  may  excite  the  de- 
ranged feelings  must  be  removed.  This  is  the  case  with  religious  insanity, 
in  pride,  in  melancholy,  and  in  any  other  feeling.  How  injudicious  is  it, 
therefore,  to  give  books  to  persons  insane  from  religion,  or  to  let  them  hear 
sermons,  which  nourish  their  disorders ;  or  to  keep  with  melancholies  a  con- 
versation on  the  subject  of  their  despondency  1" 

Hoj)e  is  a  mildly  stimulating  or  tonic  passion,  which  may  be  beneficially  employed  in 
most  cases,  and  which  proves  injurious  in  few,  if  any.  Most  patients  receive,  with  satis- 
faction and  benefit,  assurances  from  their  medical  attendant  of  the  prospect  of  recovery. 
Even  in  diseases  of  a  mortal  character,  life  may  be  sometimes  prolonged  by  concealing 
from  the  sufferer  the  fatal  nature  of  his  malady.^ 


'  The  Anatomy  of  Sleep ;  or,  the  Art  of  procuring  sound  and  refreshing  Slumber  at  WilL  p.  436. 
2(1  edit.  1845.  ^  .  1  . 

-  Observations  on  the  Deranged  Manifestations  of  the  Mind,  or  Insanity,  Lond.  1S17. 
For  some  judicious  remarks,  by  Sir  11.  Halford,  on  the  duty  of  the  physician,  in  withholding 
from,  or  communicating  to  a  patient,  the  probable  issue  of  a  disease  displaying  mortal  symptoms, 
see  London  Medical  Gazelle,  vol.  vii.  p.  602.  I  (ully  agree  with  the  late  learned  President  of  the 
College  of  Pliysicians,  that  the  first  duty  of  the  physician  is,  "  to  protract  the  life  of  his  patient  by 
all  practicable  means." 


6 


PSYCHICAL  REMEDIES.— Intellect. 


Faith  in  the  beneficial  agency  of  the  remedies  employed,  and  covfidence  m  the  ski  J  of 
the  medictil  attendant,  are  important  adjuvants  in  the  treatment  of  most  diseases,  io 
them  both  physician  and  empiric  owe  part  of  their  success ;  and  it  is,  tberelore,  the  duty 
of  the  practitioner  to  encourage  these  feeUngs  in  his  patient  by  every  legitimate  and 

honourable  means.  .        ,,11  ^  •     t  \\  f„i 

The  influence  of  the  imagination  on  disease  has  long  been  known,  and  is  a  truiuui 
source  of  fallacy  in  therapeutics.  Extraordinary  cures  have  frequently  been  ascribed  to 
inert  and  useless  means,  when,  in  fact,  they  were  referable  to  the  influence  oi  the 

imagination.^  .        „    •,  j-        +1  „  v.,.o« 

Fear  is  a  depressing  and  debilitating  passion,  of  whose  power  over  disease  the  prac- 
titioner has  sometimes  availed  himself.   Thus  Boerhaave  prevented  the  recurrence  0 
epileptic  attacks  (brought  on  by  a  person  falling  down  m  a  fit  m  the  sight  ot  the  hospital 
patients),  by  directing  a  red-hot  iron  to  be  appUed  to  the  person  who  should  next  be 


'effected  * 
'  Bsmoval  from  home,  or  separation  of  the  insane  from  their  families  and  society,  is  an 
important  agent  in  the  treatment  of  lunatics,  and  the  mfluenee  of  which  1^  referable 
chiefly  to  the  feelings  and  passions.  It  is  calculated  to  ^^t  benehci%,  by  whlidrawmg 
the  patient  from  the  influence  of  domestic  circumstances  calculated  to  add  to,  or  at  least 
to  keep  up,  the  morbid  condition,  and  by  presenting  new  objects  to  his  view  which  arrest 
his  attention,  and-excite  new  trains  of  ideas.^^  "  Persons  insane  by  pnde,  observes  Dr 
Spurzheim,  "  are  seldom  cured  in  the  bosom  of  their  ami ly,  where  they  are  accustomed 
to\ommand."  In  this  case  removal  is  desirable ;  so  also,  m  madness  from  ™santkopy 
iealousy,  hatred,  or  malice,  removal  is  absolutely,  necessary.  There  are  ca^es  jio^f  ^r 
Vhere  Sparatio^  is  objectionable ;  as  where  the  intellect  is  not  much  disordered,  and  the 
attachment  of  the  patient  to  his  relatives  is  very  strong.  ,    .  .  e        i  „„„ 

TheS  can  be  no  doubt  that  the  injurious  effects  of  coercion  or  ^f.'f^^>l'>^'^^''\^''l- 
sidered  esTential  to  the  successful  treatment  of  insanity,  are  chiefly  referable  to  the 

^^S'^sfafeTthe  sexual  feem.9.  frequently  demands  t^/^^ention  of  the  p^^^^^^ 
Marriage  is  sometimes  recommended  to  remove  the  temptation  to  .f  ^taij  jice   and,  m 
epileptfc  and  hypochondriacal  cases,  1  have  witnessed  its  beneficial  effects.   Theie  are 
cases,  however,  where  it  may  prove  injurious,  as  m  diseases  ot  the  heart. 

2.  The  Intellect.  * 
Under  tliis  head  are  included  both      iierceptive  and  reflective  faculties, 
which,  as  well  as  the  feelings,  may  be  frequently  and  advantageously  influenced 
for  therapeutical  purposes.  ,  .  xi   ^    +  t 

.    The  influence  of  rausic  is  referable  to  this  head.  It  has  been  f.^P^^fd  m^^^^^^ 

I  See  Dr.  TIaygarth's  Of  tke  Imayinatior,  as  a  Cause  and  a  ^^-7/ tS'^ltli 
vIMedbvlictulms  IVactors  and  epidemical  Convulsions  m  ^^^^  ^''"^^/^f ''"g^^^^ 

tS,  1800 ;  also,  Dr.  Lind's  Treatise  on      f-^^P'/^t.^'pi''  m>>-  the 
"  See  Dr  Wm.  Falconer's  Bissertation  on  the  Influence  of  the  1  assions  upon  x,  j 

ofilie  Patient  from  Home,  ia  the  Lmicet  for  April      '^'/'^  p,.  Conollv's  Leetures  in 

por  an  aceount  of  the  non-rcstrmvt  system  pursued      ^  '  ™  room  is  substituted 

the  Lancet  of  Nov.  1,  1845.    lu  cases  of  great  violence,  seclusion  m  a  panaea 

K'fX  St k,  Blss.  Inang.  de  Musices  atque  Poesos,  Berol.  1826. 
G  1  xvi.l5— 23. 

r  Des  Maladies  Mentalcs,  t.  11.  p.  538,  Pans,  1838. 
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the  most  favourable  circumstances,  but  with  little  success.  Sometimes,"  he  reports, 
"  it  rendered  the  patients  fuiious,  often  it  appeared  to  divert  them  ;  but  I  cannot  affirm 
that  it  contributed  to  their  recovery.  To  the  convalescent,  however,  it  proved  advan- 
tao-eous."  A  more  recent  writer  (Dr.  Conollj)  also  observes,^  that  "  little  regard  is  pro- 
ba1)ly  due  to  music  as  a  remedial'  means,  its  effects  being  usually  only  temporary.  Violent 
patients  often  become  silent,  and  are  then  moved  to  weeping,  when  the  piano  is  played  to 
them."  As,  in  the  therapeutical  employment  of  music  in  insanity,  our  object  is  to  create 
agreeable  emotions,  by  recalUng  the  happy  events  of  by-gone  times,  and  by  restoring  old 
associations  and  trains  of  thought,  particular  attention  should  be  paid  to  adapt  the  cha- 
racter of  the  music  to  the  peculiarities  of  each  case ;  for  it  is  obvious  that  what  may 
prove  beneficial  to  one  patient  may  be  injurious  to  another. 

Eeasoniriff,  with  nervous,  hypochondriacal,  and  insane  patients,  rarely  proves  serviceable. 
This  arises  chiefly,  perhaps,  from  the  circumstance  that  the  malady  in  these  cases  is  more 
frequently  seated  in  the  feelings  than  in  the  understanding ;  and  wherever  strong  feelings 
are  deranged,  little  effect  is  to  be  expected  from  reasoning.  In  many  instances  it  is 
absolutely  injurious,  "  by  exciting  irritation  in  the  mind  of  the  sufferer,  who  thinks  his 
counsellors  are  either  unfeeling  or  uicredulous  towards  his  complaints."  ^ 

PAET  11. -PHYSICAL  BUT  IMPONDEEABLE 

EEMEDIES. 

[Remedia  physica.) 

In  this  Part  we  have  to  consider  Light,  Heat,  Electricity,  and  Magnetism, 
as  remedial  agents. 

1.  LUX.— LIGHT. 

{Lumen.) 

Properties  of  Solar  Light. — Solar  light  possesses  several  distinct 
properties  or  qualities  ;  it  illuminates  bodies ;  it  raises  their  temperature  ;  it 
effects  in  them  various  chemical  changes ;  and  on  some  it  confers  the  faculty 
of  being  self-luminous  or  phosphorescent. 

To  account  for  these  properties,  the  corpuscular  hypothesis  assumes  the  existence  of  as 
many  kinds  of  imponderable  matter  as  there  are  classes  of  properties.  Thus  the  illumi- 
nating quality  is  ascribed  to  an  imponderable  termed  light,  the  calorific  property  to 
caloric,  the  chemical  property  to  tithonicity,^  and  the  phosphorogenic  property  to  an  im- 
ponderable which  has  not  hitherto  received  a  name.''  But  the  undulatory  hypothesis 
explains  the  phenomena  by  assuming  the  existence  of  one  imponderable  or  ethereal 
medium,  to  the  mechanical  action  of  whose  vibrations  or  undulations  on  the  atoms  of 
matter  all  these  properties  of  solar  light  are  ascribed ;  the  differences  in  the  effects  of  this 
action  depending  on  differences  in  the  frequency  of  the  undulations.  Of  the  undulations 
which  excite  the  sensation  of  colour,  the  shortest  and  most  frequent  are  assumed  to  pro- 
duce the  sensation  of  violet ;  while  the  longest  and  lca.st  frequent  give  rise  to  the  sensa- 
tion of  red.  The  greatest  chemical  effects  are  supposed  to  result  from  undulations  which 
are  more  frequent,  but  shorter,  than  those  which  give  rise  to  the  greatest  calorific  effects. 
Lastly,  the  phosphorescence  is  supposed  to  arise  from  the  neutralisation  of  the  two 


*  The  Report  of  the  Resident  Physician  of  the  Hanwell  Lunatic  Asylum,  presented  to  the  Court 
of  Quarter  Sessions  for  Middlesex,  at  the  Middlesex  Sessions,  1840. 

2  Chanye  of  Air,  or  the  Pursuit  of  Health  and  Recreation,  illustrating  the  beneficial  ivj! itence 
qf  bodily  exercise,  chanye  of  scene,  p?ire  air,  and  temporary  relaxation,  in  sickness  and  in  heallL 
by  .James  Johnson,  M.D.  4th  ed.  1 838.  ' 

■Tithonicity,  from  Tithonus,  a  beautiful  youth  with  whom  Aurora  fell  in  love  !  CDraner  Lo?id 
Pdinh.  and  Dull.  Phil.  May.  vol.  xxi.  1842),  ^     ^  ' 

Draper,  op.  cit.  vol.  xxv.  1844, 
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electricites  which  are  separated  from  each  other  hy  the  mechanical  action  of  the  undula- 
tions on  the  atoms  of  the  phosphorescent  body.^ 

Physiological  Effects.— In  the  organised  world,  light  performs  impor- 
tant  functions,  and  acts  as  a  vivifying  or  vital  stimulus.2  This  physiological 
property  may  be  a  primary  or  secondary  quahty  of  light ;  that  is,  it  may  be 
an  influence  distinct  in  its  nature  from  any  of  the  physical  properties  already 
alluded  to,  or  it  may  be  a  consequence  of  them.  a  ■  ^  ■  a 

Morning  light  is  popularly  believed  to  exercise  a  more  benehcial  influence 
on  the  nutrition  of  animals  and  plants,  than  afternoon  light.  If  this  notion 
be  well  founded,  it  lends  support  to  the  opinion  that  the  physiological  ettects 
of  hffht  are  connected  witli  the  chemical  influence  of  this  agent;  for,  m 
photographical  experiments,  it  is  usually  found  that  the  rays  of  the  morning 
sun  are  more  effective  than  those  of  the  afternoon  sun. 

Light  promotes  the  nutritive  processes  of  vegetables,  and  is  the  cause  ot 
the  green  colour  of  plants.  That  curious  phenomenon  denominated  the 
sleep  of  plants  is  supposed  to  be  connected  with  the  absence  of  hght.  A 
morbid  condition,  called  etiolation,  or  Uaiiching,  is  observed  m  vegetables 

which  grow  in  obscure  places.^  ^       •  j  i 

On  animals  hght  operates  in  a  two-fold  manner :  it  promotes  their  develop- 
ment and  nutrition,  and  it  acts  as  a  specific  stimulus  to  the  eye,  as  the  organ 

Privation  of  light  disposes  to  inactivity  and  sleep.  Edwards  found  that  it 
retarded  or  prevented  the  hatching  of  the  ova  of  frogs  The  disease  ca  led 
A^mia  o.Hyp^mia  in  man,  is  analogous  to  the  condition  termed_ etiolation 
in  vegetables  /and,  like  the  latter,  is  sometimes  referable  to  deprivation  of 
lic^ht —combined,  however,  with  other  deleterious  causes.^ 

Amaurosis  (retinitis?)  occasionally  results  from  the  exposure  of  the  eye  to 
strong  light.  The  effect  of  the  sun-stroke  [coup  de  soleil,  or  ictus  solai  is), 
in  inducing  inflammation  of  the  brain,  may  be  in  part,  perhaps,  owmg  to  the 
influence  of  the  light  of  the  solar  rays.  • 

Uses  -In  maladies  characterised  by  imperfect  nutrition  and  sanguification, 
-as  sc  ofula,  rickets,  and  an^mia,-and  m  weakly  subjects  with  cedematous 
^bs  &c  free  exposure  to  solar  light  is  sometimes  attended  wit^i  very  happy 
effects.    Open  and  elevated  situations  probably  owe  part  of  then:  healthy 

1  E.  Becquerel  On  the  Constitution  of  the  Solar  Spectrum.       Taylor's  Scientific  Memoirs, 

vol.  iii.  1843.  .     ..  •      ^  ^  designate  those  external  conditions  necessary  to 

2  The  phrase  mvif>/mff  or  ,3  heat,  air,  water,  and  nutriment.    They  are  to 
the  maintenance  of  Me  ^^^^^^^^^^  Uich,  while  they  cause  temporary  excite- 
be  distingmshed  from  t^^^^i'^f  Jg'J;,^       of  Thjsiology,  by  Baly,  vol.  i.  pp.  28  and  5  /). 
ment,  ultimately  ^^^^^^^^  J  ?f  ^^^^^/'STght  L  vegetation,  consult  J.  C.  Eberma.er,  lersuch 

3  -For  details  '^'=^P^f  ."f/^^^^"?^^^^^^^^  1799-  Landgiebc,  Veher  das  Ucht^  vorzugsxoersenber  d,e 
einer  Geschichte  des  Lichtes,  Osnabiuck,  &  „'  ^,^.x,,...„  1834.  -R. 'Avini,  Researches 
^Zisckennndvnyd^^^^^^^^^^ 

on  Light,  Lond.  1844  ;  Gardner  (0  Amenca).  Zojrf.  \,\,Allgem.  Fathol. 

Also/pe  Candolle  P%«^%..  3„,j,,, 

Wirl^ungen  desUcUs^  d^M^^  ^  I^^^^X  -  ^  ^  P-  ^^^^ 

supra  cil.  p.  •Ji"> 

Pnris  1824.  .  1      1'      -I?--.,-!,  nnol  mine  detailed  in  the  Tliclionnaire  dc 

Townaend  and  West,  vol.  1.  p.  97. 


Darkness  ;  Dioptric  Instruments. 


nuiHties  to  their  position  with  regard  to  it.  The  observations  of  Dr.  Edwards 
o'  rSaence  o'f  light  in  prorfoting  the  per^ct  develoi.m^^^^^^^^^^^^ 
led  him  to  conclude  that,  in  climates  where  nudity  is  not  .^^f  ^P^^^^f ,  J 
Wth  exposure  of  the  whole  surface  of  the  body  to  light  is  favourable  o  the 
reTuli  confo^ation  of  the  body ;  and  he  has  therefore  suggested  insolation 
S°thropen  air  as  a  means  calculated  to  restore  healthy  conformation  in 
scrofulous  children  whose  deviations  of  form  are  not  mcuiabie. 

1.  Darkness. 

In  all  diseases  of  the  eye  attended  with  local  vascular  or  nervous  excite- 
ment, in  inflammatory  conditions  of  the  brain,  in  fever,  and  m  mental  irrita- 
tion, whether  attended  or  not  with  vascular  excitement  the  stimulus  ot  hght 
proves  iniurious,  and  in  such  cases  darkness  of  the  chamber  should  be  enjoined. 
After  parturition,  severe  wounds,  and  surgical  operations,  and  m  all  inflam- 
matory conditions,  exclusion  of  strong  light  contributes  to  the  well-domg  ot 
the  patient.  Lastly,  darkness  is  employed  to  promote  sleep.2  ^  lu  most  cases 
where  obscurity  is  indicated,  rest  and  quietude  should  be  enjoined. 

2.  Dioptric  Instruments. 

When  vision  is  imperfect  from  defect  of  focal  distance,  i.  e.  from  some 
defect  of  the  image-forming  parts  of  the  eye,  the  remedy  consists  m  the  use 
of  dioptric  or  refracting  instruments  {eye-glasses  ;  spectacles).  In  myopia 
(i,  e.  short-  or  near-sightedness),  double  concave  lenses  are  usually  ena- 
pioyed,  to  counteract  the  over-refractive  power  of  the  humors ;  while,  m 
presbyopia  {long-  or  far-sightedness),  convex  lenses  or  magnifiers  are 
generally  used,  to  obviate  the  diminished  refractive  power  of  the  humors  ot 
the  eye.3  These  are  generally  double  convex  glasses ;  but,  for  couched  eyes, 
plano-convex  glasses  are  frequently  employed,  in  order  to  give  a  larger  field 

of  vision.  _ 

Lenses  for  the  above  purposes  are  commonly  made  either  of  flint-glass  or 
of  Brazilian  quartz.*  The  latter,  called  pebble,  has  the  advantage  of  greater 
hardness,  and  it  is  not,  therefore,  so  readily  broken  or  scratched.^  The 
diathermancy  of  quartz  is  about  the  same  as  that  of  mirror-glass. ^ 

^  Op.  supra  cit.  p.  401. 
^  See  p.  4. 

3  In  opticians'  shops  two  trial  boxes,  or  frames  of  sight,  are  Itept ;  the  one  comprises  the  range 
of  doahle  convex,  the  other  of  the  double  concave  lenses.  These  are  used  for  trying  myopic  or 
presbyopic  eyes. 

*  Quartz  presents  some  remarkable  optical  phenomena.  It  possesses  the  property  of  double 
refraction  in  the  direction  of  its  axis.  In  this  it  differs  from  every  other  known  uniaxial  crystal. 
Moreover,  when  a  plane-polarised  ray  is  transmitted  through  a  prism  of  quartz,  the  two  pencils, 
into  which  the  ray  is  divided,  arc,  at  their  emergence,'  cUiptically  polarised  (Airy,  in  The  Ti-ansac- 
tions  of  the  Cambridge  Philosophical  bociety,  vol.  iv.  1833). 

Lenses  made  of  amber  arc  readily  scratched,  and  soon  lose  their  polish. 
®  Melloni,  Taylor's  Scientific  Memoirs,  vol.  i.  p.  1.    The  transcalency  or  diathermancy  of  several 
transparent  solids  is  as  follows : — 

Of  100  rays  of  heat  proceeding  from  the  flame  of  an  Argand  lamp,  there  were  transmitted  by 

"      '        ■"  '  •  Bays  transmitted. 

Mirror  glass   62 

Alum   12 

Sulphatcof  copper  (diaphanous)  0 


Rays  transmitted. 

Rock  salt    92 

Iceland  spar      62 

Quartz    62 


In  another  series  of  experiments  Melloni  ascertained  the  relative  diathermancy  of  flint-glass,  mirror 
(plate)  glass,  and  crown-glass,  to  be  respectively  65,  62,  and  49. 
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Occasionally  lenses  of  other  forms  than  those  ahove  enumerated  are  employed ;  but  the 
only  one  deserving  of  special  notice  is  the  periscopic  or  meniscus  (concavo-convex)  lens, 
recommended  by  Dr.  Wollaston,'  for  enlarging  the  held  of  vision.^ 


Double  Convex  Lenses, 
Long-sightedness. 


for 


Siffhts.  Inches  Focus. 

000    60'!  Tj  , 

GO    4.8\^''i^ 

0    40  J 

First   36 

Second   30 

Third    24 

Fourth   20 

Fifth   16 

Sixth   14 

Seventh    12 

Eighth   10 

Ninth   9 

Tenth    8 

Eleventh    7 

Twelfth   6 

Thirteenth    5 


Convex  Lenses, 
for  Couched  Eyes ; 
Cataract  Glasses. 


or 


Inches  Focus 
2 

2^ 
2i 


For 


reading. 


For 
distant 
objects. 


Double  Concave  Lenses,  for 
Short-sightedness. 


Nos.  Inches  Focus.' 

000    36  )  Rarely 

00   30)  used. 

0    24 

1    20 

2    16 

3    14 

4    12 

5    10 

6    9 

7    8 

8   7k 

9    7 

10    6 

11    4i 

12    4i 

to 

20 


3.  Chromatic  Inst7'uments. 

In  some  affections  of  the  eye  (popularly  known  as  weahiess  of  sight), 
coloured  glasses  are  employed,  with  occasional  rehef,  to  diminish  the  intensity 
of  light.  Those  with  a  neutral  or  grey  tint  (or  twilight  tinge),  recommended 
by  Mr.  Mayo,*  prove  the  most  agreeable  to  the  eye. 

White  light  is  most  fatiguing  and  hurtful  to  the  eye.^  The  disease  called  snow- 
bhndness,  which  sometimes  results  from  the  long  contemplation  of  a  country  covered 
with  snow,  is  probably  retinitis."  .  .    .      ^   ^,  ^  ^,  a  ^^  j 

Both  red  and  ijellow''  light  are  injurious  to  the  eye.  To  the  excess  ot_  the  yellow  and 
red  rays  in  common  artificial  Ught,  may  be  in  part  ascribed  the  baneful  mfluence  of  this 
light  in  causing  impaired  vision.  Two  modes  of  preventing  its  ill  effects  have  been  sug- 
gested •  viz.  the  addition,  by  reflection,  of  the  blue  rays  that  are  deficient  (as  by  the  use 
of  conical  blue  shades  or  reflectors  around  the  flame) ;  or  the  subtraction,  by  absorption, 
of  the  red  or  yellow  rays  that  are  in  excess  (as  by  passing  the  Hght  through  blue  glass, 
or  some  other  transparent  medium  of  a  blue  tint).^ 


^  Nicholson's  Journal,  Yo\i.yi\.B.-a&.Vm.  ,t  i      ■  ,    r,         i  m  ^ 

2  For  further  information  respecting  spectacles,  consult  Mackenzie  s  Practical  Treaiue  on 
Diseases  of  the  E,,e,  pp.  784  and  792,  3d  edit.  Lond.  1840  ;  Kitchener's  Fcommj  of  the  Eyes, 
Part  l-Spectacles.  2d  edit.  Lond.  1826  ;  and  Cox's  Spectacle  Secrets,  Lond.  1S38. 

3  A  concave  glass  of  a  given  number  of  inches  focus  is  considered  to  be  eqmvaleut  to  a  convex 
glass  of  the  same  number  of  inches  focus;  because,  when  superposed,  the  relractiou  ol  the  one 
exactly  neutralises  that  of  the  other. 

The  Fhilosonhy- of  Livi?f.ff,  Londi.  j  i    n-  i  1 1 

-o  The  intense  light  caused  by  the  ignition  of  charcnal  and  the  combustion  of  metals  effected  by 
the  voltaic  battery  constructed  by  Mr.  Grove,  has  produced  on  myself,  as  well  as  on  some  friends, 
temporary  blindness.    The  symptoms  (which  lasted  two  days  in  my  case)  were  those  of  retinitis, 

""'^ MacS?^^^^^  p.  BOl.-Xenophon  {Anabasis,  lib.  iv.)  speaks  of  snow-blindness. 

7  TTence  amber  lenses,  as  well  as  amber-coloured  glass  lenses,  are  objectionable.        .    .  „.  . 

«  See  !>•  James  Hunter's  work,  On  the  Influence  of  Artificial  Ught  m  causii^g  impaired  Vmon, 
Edinburgh,  1840. 
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Green,  blue,  Mi,o,  and  .iolet  lights  are  ^uch  less  ^^f^^^  "^^J^. 
Spectacles  of  these  colours  have  been  ma^ie  tor  the       ot  tbosc  s         „  ^^^^^^^ 
eyes;  but  they  arc  inferior  to  tl^e  neutral  tmtbefoeinen^^^^^  ^.^^^ 
from  the  eyes,  every  object  sometimes  presents  ioi  a  short  peuoa  comi  j 
shewing  that  these  colours  have  fatigued  the  i-et-mse.  spectacles,  are  obiection- 

prove  heating  to  the  eyes.' 

2.  CALOU.— HEAT. 

Physiological  Effeots.-AU  living  beings  but  especially  the  animals 
denominated  warm-hlooded,  generate  heat.  To  al  a  certam  tempera  ure 
(which  differs  in  different  individuals)  is  essential  to  the  maintenance  of  lite, 
and  hence  caloric  or  heat  is  a  vital  stimulus.^  _  Increased  beyond  a  certam 
degree,  it  ceases  to  be  vivifying  :  it  may  cause  mflammamon  or  apoplexy;  it 
may  exhaust  by  its  prolonged  stimulant  operation  ;  or,  when  its  action  is  very 
violent,  it  may  decompose  the  organised  tissues  by  its  chemical  influence. 

The  effects  of  caloric  on  living  beings  are  threefold,  viz.  :— 

1  Physical  -  including  ewpansion  or  dilatation,  fluidit^j,  and  augmented  temperature. 

2  Chemical  ;  comprising  increased  tendency  to  changes  of  composition  and  decomposition. 

3  Dt^xamica^,  Physiological,  or  Vital;  comprehending  all  changes  ^n  the  condition 

of  the  vital  properties  produced  by  heat.    These  changes  are  of  two  kuids, 
a.  Frivianj;  exaltation,  excitement,  or  augmentation,  ot  vital  action. 
j3.  Secondary;  exhaustion,  or  diminution,  of  vital  action. 
a.  On  Vegetables.— k  certain  degree  of  heat  promotes  all  the  vital  pro- 
cesses of  plants.    It  accelerates  germination,  the  growth  and  development  ot 
aU  vegetable  organs,  inflorescence,  fecundation,  and  the  ripenmg  ot  the  truitj 
and  it  quickens  the  movements  of  parts  susceptible  of  motion.    Too  e  evated 
a  temperature,  accompanied  with  dryness,  deranges  the  health  ot  plants ; 
and  an  intense  heat  decomposes  the  vegetable  tissues. 

h.  On  Man  and  other  Auimah.'^—k  certain  degi-ee  of  external  heat 
(different  in  different  beings)  promotes  the  vital  manifestations  of  animals,  and 
hence  we  denominate  it  an  excitant  or  'stimulant.  Its  prolonged  operation, 
however,  is  followed  by  debility  and  exhaustion  proportionate  to  the  previous 
excitement. 

a.  Effects  of  heat  api^lied  to])ically .—Tsi^  effects  of  topical  heat  are, 
first,  a  sensation  of  warmth,  redness,  turgescence,  and  a  slight  augmentation 
of  temperature  of  the  part  heated.  The  diameters  of  the  minute  capillary 
vessels  expand  under  the  influence  of  caloric,  and  thus  the  red  blood-disks 
are  enabled  to  enter  tubes  which  were  previously  impervious  to  them.  The 
augmented  volume  of  the  part  arises,  therefore,  in  a  great  measure  from  the 
presence  of  an  increased  quantity  of  blood ;  but  in  part  also  from  the  physical 


'  Melloni  {op.  supra  cit.)  ascertained  the  diathermanoua  properties  of  coloured  glasses  to  be  as 
follows : 

Of  100  incident  rays,  there  are  transmitted  by 
Cohnred  glass.  Rays  iransmitied.  Coloured  glass.  Bays  transmitted. 

Deep  violet    53  Bright  yellow    34 

Vivid  red    47  Mineral  green    23 

Clear  blue   't2  Very  deep  blue   19 

^  See  foot-note  at  p.  8. 

Dc  Candollc,  Physiol oqi,'  reqr'lalc,  t.iii.  p.  1008. 
^  See  Stark's  Allgnn.  Pathol.  S.  220  and  1170,  Leipzig,  1831),  for  the  literature  of  this  subject. 
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dilatation  of  tlie  solids  and  fluids  caused  by  their  augmented  temperature. 
The  living  tissues  become  more  relaxed,  soft,  and  flexible,  under  the  influence 
of  a  moderate  heat,  and  admit  of  a  more  rapid  transpiration. 

A  more  violent  degree  of  heat  causes  burning  pain,  redness,  and  vesication. 
A  still  more  intense  heat  destroys  vitality  and  organisation.  Whenever  a 
large  portion  of  the  surface  of  the  body  is  destroyed  (as  in  burns  and  scalds), 
great  constitutional  disturbance,  or  even  death,  results  from  the  shock  given 
to  the  nervous  system.  Acute  ulceration  of  the  duodenum  is  not  an  in- 
frequent cause  of  death  in  cases  of  severe  burns. ^ 

j8.  Effects  of  heat  aj^plied  to  the  whole  body. — If  the  whole  body  be 
subjected  to  an  elevated  temperature,  not  incompatible  with  prolonged  life, 
its  effects  are  manifested  first  in  the  vascular  system,  and  in  the  organs  con- 
nected therewith.  The  superficial  vessels  enlarge ;  the  skin  becomes  redder ; 
and  the  pulse  quicker  and  fuller  :  respiration  is  more  frequent ;  the  animal 
heat  is  augmented ;  and  the  expired  air  is  hotter,  and  more  loaded  with 
vapour. 

Increased  exhalation  (first  of  insensible  and  vaporous  matter,  then  of  visible 
and  liquid  sweat)  and  augmented  secretion  of  the  periphery  soon  succeed. 
The  rapid  conversion  of  a  liquid  into  an  aeriform  fluid  (insensible  perspiration) 
is  attended  with  the  production  of  cold ;  and  thus  animals  are  enabled  to 
counteract  external  heat,  and  to  maintain  nearly  their  original  temperature, 
when  exposed  to  a  temperature  considerably  higher  than  that  of  their  own 
bodies,  by  the  increased  perspiration  which  they  suffer  under  these  circum- 
stances. The  determination  of  the  surface,  and  the  increased  transpiration 
and  secretion  of  the  skin,  are  attended  with  a  contemporaneous  diminution  of 
activity  in  some  of  the  internal  organs.  Thus,  the  secretions  of  the  kidneys 
and  of  the  mucous  membranes  are  diminished  in  conseqtteijce  of  the  increased 
secretion  and  exhalation  of  the  skin. 

The  mutually-antagonizing  influence  of  determinations  of  blood  to  different  parts— as 
weU  as  of  the  secretions  of  different  tissues— is  a  circumstance  the  knowledge  of  which  is 
of  great  practical  value  in  therapeutics.^ 

The  augmented  secretion  of  bile,  and  the  tendency  to  hepatic  diseases,  so 
commonly  observed  in  Europeans  when  they  become  iresidents  in  warm  climates, 
are  other  effects  of  the  continued  operation  of  heat  on  the  body .3 

That  heat  aided  by  inactivity  and  excess  of  food,  is  capable  of  inducing  hepatic  disease, 
is  weU  shown  in  the  case  of  the  goose.  The  celebrated  ptUs  de  foies  gras,  prepared  at 
Strasburg  and  Metz,  are  made  from  the  artificially  enlarged  livers  of  geese.  Ihe  birds 
are  shut  up  in  coops,  withm  heated  rooms,  and  are  frequently  crammed  with  food. 

Eelaxation  of  the  living  tissues  is  another  consequence  of  the  employment 
of  moderate  heat.  This  effect,  which  is  best  observed  when  moisture  is 
conjoined  with  caloric,  commences  flrst  in  the  part  to  which  heat  is  apphed  : 
and,  when  the  whole  surface  of  the  body  has  been  subjected  to  an  increased 
temperature,  its  relaxing  influence  soon  extends  to  internal  parts  :  hence  arise 
atony,  diminution  of  muscular  power,  a  feeling  of  languor  or  fatigue,  and  au 
indisposition  to  corporal  exertion. 


1  See  Mr.  Curling's  cases  in  ihe  Med.  Chir.  Trans,  vol.  xxv.  p.  260.  „   ,  r.; 

3  See  some  valuable  remarks  on  Uie  "  antagonism"  of  the  secretions,  m  Muller  s  £'/meM/* 
Vhnsioloav,  by  Dr.  Baly,  vol.  i.  p.  473.  ,       .  ,. 

3  Licbig  {Animal  Chemistry,  p.  23  and  24,  Lond.  1842)  regards  hepatic  diseases  as  diseases 

"  arising  from  excess  of  carbon." 
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The  primary  effect  of  moderate  heat  on  the  nervous  system  is  excitation  ; 
tlie  secondary  effect^  exhanstion.  In  the  first  instance  sensibility  is  agreeably 
promoted,  the  action  of  the  voluntary  muscles  assisted,  and  the  intellect 
somewhat  exalted.  But  to  these  effects  succeed  languor,  relaxation,  listless- 
ness,  indisposition  to  corporal  and  mental  labour,  and  tendency  to  sleep. 

The  languor,  indolence,  and  relaxed  fibres,  so  commonly  observed  in  tlie  inhabitants  of 
tropical  climates,  are  probably  to  be  ascribed  in  a  great  measure  to  the  exhausting  and 
enervating  influence  of  external  heat. 

Lastly,  the  prevailing  maladies  of  hot  climates  may  be  referred  to  as  farther 
illustrations  of  the  effect  of  continued  heat  on  the  body.  Pevers,  diarrhoea, 
dysentery,  cholera,  and  liver  diseases,  may  be  regarded  as  the  special  maladies 
of  the  burning  equatorial  regions. 

The  exhaustion  which  follows  the  excitation  caused  by  heat  and  other 
stimuli,  would  seem,  to  use  the  words  of  Miiller,^  to  "  show  that  the  organic 
force  is  consumed,  as  it  were,  by  the  exercise  of  the  functions  and,  to 
employ  a  simile  of  Dr.  Priestley,^  we  may  say,  that  as  a  candle  burns  out 
much  faster  in  oxygen  gas  than  in  air,  so  we  may  l)e  said  to  live  out  too  fast 
when  under  the  exciting  influence  of  an  elevated  temperature. 

Uses. — As  a  remedial  agent,  heat  serves  several  important  purposes.  It 
is  employed — 

1st.  To  produce  local  or  general  excitation  of  the  nervous  and  vascular 
systems. 

a.  To  restore  the  circulation  and  temperature  to  their  natural  standard.    Examples. — 
Bottles  of  hot  water  to  the  feet  in  coldness  of  the  extremities ;  warm  or  hot  baths  in 
asphyxia  from  drowning,  in  collapse  from  cholera,  fevers,  &c. ;  warm  baths,  or  exposure  to 
the  rays  of  a  common  fire,  in  old  paralytic  cases  with  feeble  circulation  and  cold  extremities. 

b.  To  equalise  the  distribution  of  blood,  and  thereby  to  check  a  preternatural  afflux  to 
other  organs.  Hxamplss. — Warm  applications  to  the  feet  to  relieve  determinations  of 
blood  to  the  brain;  warm  baths  in  some  internal  diseases  attended  with  coldness  of 
surface,  or  which  appear  to  be  connected  with  the  disappearance  of  a  cutaneous  eruption ; 
warm  baths  and  fomentations  in  gastritis,  enteritis,  cystitis,  and  nephritis. 

•2ndly.  To  re-establish  or  augment  secretion  and  exhalation. 

a.  To  promote  diaphoresis.  Uxamples.—Ww:rRi\i  to  the  skin  to  promote  the  operation 
of  sudorific  medicines ;  warm  baths  and  warm  clothing  in  diabetes  relieve  the  dry  and 
unpcrspirable  state  of  skin,  and  check  the  excessive  secretion  of  urine ;  they  are  also 
important  remedial  agents  in  granular  disease  of  the  kidney ;  warm  vapour  and  water 
baths  in  colds,  rheumatic  affections,  scaly  diseases,  &c. 

h.  To  promote  menstruation.    Example.— Wtirm  baths  in  amenorrhcea. 

c.  To  promote  exhalation  and  secretion  from  the  air-passages.  Example. — Inhalation 
of  warm  aqueous  vapour  in  irritable  conditions  of  the  air-passages. 

3rdly.  To  relax  tense,  rigid,  or  spasmodically-contracted  tissues. 

a.  To  reduce  tlie  contractile  power  and  tension  of  muscular  and  other  tissues  and 
thereby  to  favour  tlie  reduction  ot  dislocations  and  hernia;.  Example.— Wma.  baths  pre- 
vious to  the  attempted  reduction  of  old  dislocations  and  of  strangulated  hernige 

h.  To  soften  tissues  which  are  preternaturally  rigid.  Example.— HIiq  warm  bath  with 
shampoomg,  in  rheumatic  stiffness  and  rigidity.  ' 

c.  To  relax  spasm  Examples. -W^rm  baths  and  fomentations  in  tetanus,  coHc,  pas- 
sage ot  urinary  or  biliary  calculi,  spasmodic  retention  of  urine,  &c. 

4thly.  To  soothe  and  alleviate  pain,  whether  inflammatory,  spasmodic,  or 
neuralgic.  ^ 


Op.  cH.  vol.  i.  p.  52. 

■  ExperimenU  and  Observatiom  on  different  kinds  of  Air,  vol.  ii.  p.  169,  Birmingham,  1790. 
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a.  To  alleviate  inflammatory  pain.  Examples. — Warm  water  and  poultices  to  bums 
and  scalds,  to  inflamed  and  suppurating  parts,  ulcers,  inflamed  piles,  &c.  They  relax 
tissues,  and  thereby  relieve  pain  from  tension. 

b.  To  aUay  spasmodic  pain.    Examples. — Warm  baths  and  fomentations  m  strangury, 
colic,  passage  of  calculi,  &c.  ^       i  i 

c.  To  allay  neuralgic  pain.    Examples. — Fomentations  in  toothache,  taceaclie,  earacue, 
&c. :  warm  baths  in  neuralgic  dysmenorrhcea,  &c. 

5thly.  To  promote  the  termination  of  inflammation  and  its  consequences 

by  facilitating  certain  organic  changes. 

a.  To  promote  the  resolution  of  inflammation.  Example.— 'W&rxa.  fomentations  and 

poultices  to  inflamed  parts.  i ,  •     ^  -i 

6  To  promote  suppuration.    Example.— Wwcm  fomentations  and  poultices  to  boils. 

c.  To  further  the  escape  of  pus  from  abscesses.  Example.— 'SovMiACQ^  to  abscesses  after 

they  have  been  opened.  ■     _       ,     -r  ,  c 

d.  To  promote  the  separation  of  sloughs.  Example.— In  some  forms  of  gangrene 
poultices  are  useful  by  promoting  the  throwing  off  of  the  slough. 

6thly.  To  burn  or  destroy  cbemically. 

a.  To  destroy  poisonous  substances  introduced  into  the  living  tissues.  Example.— V^q 
actual  cautery  in  bites  by  rabid  animals.  ,    ,      .     x    j   4.  * 

b.  To  destroy  morbid  growths.   Example.— "Y^Q  actual  cautery  to  destroy  fungus  ot 

the  antrum.^  hemorrhage.  Example.— k  hot  iron  applied  to  the  mouth  of  the  wounded 
vesselor  vessek  ^^^^^^.^^  counter-irritation.  Examples.— ^i^^m  boiling  water,"  heated 
TTiptals  moxa  &c  applied  to  the  skin  to  relieve  diseases  of  mternal  parts. 

.  To  open'  absceSs,  close  fistulous  sores,  &c.  Example.-^h.  actual  cautery  is  occa- 
sionally  applied  in  these  cases. 

Contraindications.— The  most  important  circumstances  which  contra- 
indicate  the  employment  of  heat  are — 

1  Great  vascular  excitement,  plethora,  aneurism,  dilated  heart,  hemorrhage,  &c. 

a'  Great  relaxation  and  flabbiness,  especially  in  the  superficial  organs. 

3,  Profuse  secretion  and  exhalation. 

4.  Great  nervous  excitability  with  little  power. 

Methods  op  augmenting  the  Temperature  of  the  Body.— There  are 
three  modes  -of  promoting  or  raising  the  temperature  of  the  body  :  - 

1  By  communicating  sensible  heat  from  without  either  by  the  apphcation  of  heated 
^«^St^Se^^^^  as  bytheuseof  clothing 

friction^iTe  use  of  m^edicines  or  foods  which  accelerate  cn-culation  and  respiration. 
Of  these  three  methods,  the  first  is  the  one  which  is  the  special  obj3ct  of 

our  present  inquiries.  j    .  radiation 

The  communication  of  heat  to  the  body  may  oe  enecieci  cuuci  y 
or  condi,aion.    Radiant  heat  may  be  derived  cither  from  the  «un^  or  from 
Stificially-heated  substances.    Conducted  heat  may  be  derived  from  either 
dry  or  moist  substances,  and  its  efi'ects  vary  somewhat  as  it  comes  from  the 
one  or  the  other  of  these  sources. 

1,  Radiant  heat : — 

a.  Trom  the  sun  {solar  licat).  j  i  „a 

b.  From  artilicially-heated  substances  {artificial  radiant  heat). 

2,  Conducted  heat:— 

a.  From  dry  substances  {dri/  heat). 

b.  From  moist  substances  {moist  Iieai). 
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1.  E'adiant  Heat. 

1.  Solae  Heat. — The  ancients^  were  well  acquaiuted  with  the  salutary 
influence  of  solar  heat  on  the  human  frame,  and  frequently  employed  it  for 
therapeutical  purposes. 

Exposure  to  the  solar  rays,  or,  as  it  is  termed,  insolation  {imolatio  apri- 
catio,  soUcatio,  heliosis —  jf\io)ine),  may  be  employed  as  a  stimulant  to 
promote  circulation  and  warmth,  in  the  old,  debihtated,  and  paralytic.  It  is 
also  valuable  in  scrofula  and  anaemia,  and  as  a  restorative  after  lingering  and 
painful  maladies. 

Tlie  head  should  be  carefully  guarded  from  the  direct  influence  of  the  sun,  in  order  to 
prevent  the  occui-rence  of  the  mn-strolce,  or  ictus  solans,  before  referred  to.  The  skin 
also  shoidd  be  protected,  to  prevent  the  production  of  erythema  or  erysipelas,  vrhich 
sometimes  arises  from  the  direct  action  of  the  sun  on  the  naked  skin. 

Eaure  employed  the  solar  rays,  concentrated  by  a  burning  glass,  to  stimu- 
late indolent  ulcers,  especially  those  which  follow  frost-bites.  Eormerly 
cauterisation  was  effected  in  the  same  way.* 

2.  AETmciAL  Radiant  Heat. — Exposure  to  the  rays  of  a  common  fire  is 
resorted  to  as  a  stimulant  and  caleficient,  in  old  paralytic  and  other  cases  at- 
tended with  coldness  and  blueuess  of  the  extremities,  and  with  other  symptoms 
of  insuffictent  circulation  of  the  blood. 

The  heat  radiating  from  a  burning  body  (as  a  candle,  or  ignited  iron),  is 
sometimes  employed  as  a  stimulant  to  produce  rubefaction  in  the  tract  of  the 
vertebral  column,  in  paralytic  and  neuralgic  affections  of  the  spinal  cord. 
"  A  much  more  durable  impression  of  heat,''  observes  Muller,^  better  than 
moxa  or  the  actual  cautery,  is  produced  by  holding  a  burning  candle  near  to 
the  affected  part  for  a  long  time,  so  as  to  produce  pain ;  by  which  means  all 
the  beneficial  effect  of  heat  is  obtained,  without  the  formation  of  an  eschar 
and  the  subsequent  suppuration,  which  is  often  of  no  service.  The  mode  in 
which  the  caloric  acts  in  these  cases  is  not  evident.'' 

The  radiant  heat  from  a  red-hot-iron  or  burning  coal  has  been  employed 
as  a  cautery  to  check  hemorrhages,  and  to  promote  the  reduction  of  prolapsus 
of  the  rectum  and  uterus,  and  of  hernia.  This  practice  constitutes  the 
cauterisation  objective  of  the  Erench  writers. 


2.  Conducted  Heat. 
a.  Dnj  Heat. 

Under  the  head  of  dry  heat  {calor  siccus)  are  included  hot  air,  bottles 
filled  with  hot  water,  hot  sand,  &c. 

1.  Hot  Aik,  Bath.— Air,  at  a  temperature  of  from  100°  to  1.30°  E.  is 
stimulant  and  calefacient,  but  is  less  relaxing  and  soothing  than  moist  vapour. 
When  required  to  operate  as  a  sudorific,  a  temperature  from  90°  to  100°  e! 
(Dr.  Gower  says  85°)  is  found  most  advantageous.    The  hot  air  bath  is 


Jyiorlj.  ( lirnrnc.  lib.  iv.  cap.  2. 

mldfr  -yf'')     ^''p     .^^^f        art  C««^em«^eo«.  Most,  in.his  Enajklopadie  der  gesammtm 
Srrg.  mr    '^''^     ^'  and  Hichtcr,         Insolaho,  sen  polestas  soUs  in  corpus  humanum, 
'  Op.  cit.  vol.  i.  p.  51). 
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applicable  as  a  remedial  agent  when  the  blood  has  receded  from  the  super- 
ficial parts  of  the  body,  and  the  internal  organs  are  m  a  state  of  congestion  ; 
as  in  some  forms  of  fever,  and  in  spasmodic  cholera ;  and  also  in  asphyxia 
from  drowning,  and  from  some  other  causes  But  it  is  inferior  for  these  pur- 
poses to  either  hot  water  or  hot  vapour  baths.  It  has  been  used  also  in 
chronic  rheumatism,  in  the  morbus  Brightii  to  remove  the  excess  of  water 
from  the  blood;  in  stiffness  of  the  joints,  and  chronic  skin  diseases,  espe- 
cially the  dry  scaly  eruptions.^  _  xi    i,  ^  •  -^i. 

The  medicated  hot  air  hath  is  prepared  by  impregnating  the  hot  air  with 
some  gas  or  vapour ;  as  with  sulphurous  acid  gas  or  chlorine.' 

2  Solid  Substances  whose  temperature  doks  not  exceed  iUU 
Boitles  filled  with  hot  water  are  applied  to  the  feet  to  excite  the  circulation 
and  augment  the  warmth  of  the  body,  in  various  diseases  attended  with  co  d 
extremfties.    The  same  remedy  is  convemently  applied  to  the  abdomen,  to 
em„^^^      pain.    Hot  sand  {arena  -^^■^-)^;-^-«V:s  \  Sh" 
bladder  may  be  employed  for  similar  purposes^    It  is  used  as  a  bath^ 
in  the  maritime  departments  of  the  South  of  Prance.*    It  operates  as  a 
timulant  and  sudorific,  and  is  employed  in  rheumatism,  «P--^^P^^^^^^^^^^^ 
Hot  ashes  or  hran  have  been  applied  to  similar  uses ;  as  also  hot  bricks. 
The  l  aves  of  the  common  birch  {Betida  alba)  are  empbyed  in  Sweden.^ 

The  aliZl  heat  of  young  and  healthy  persons  {acubitus  jumorts) 
hasl~eX^^^^^^      of  extreme  exh^stion  with  great^^^^^^^^^^^^ 
of  the  temperature  of  the  body,  especially  m  the  ^§2,^-  JJ,"^ 
Lctice  having  been  adopted  in  the  case  of  King  David.7    Sydenham  was 
TrtSaXpartial  to  it,  and  speaks  of  its  efficacy  with  great  confidence.  He 
Javs  tt  heVapX  by  it  is  more  agreeable,  bland,  moist,  equal  and  perma- 
^\  1 1;  tfnt  of  l  ot  clothes.8    The  tvarm  skin  of  a  recently-killed  animal 
;:l"atora  wrapped  round  the  body  of  the  patient,  the  wool 

outwards,  has  likewise  proved  advantageous.^ 

SS:  i^'f .H£ tr-ff a ™, u 

2  See  Chlorine  and  Sulphurous  Acid.  ^^^^^  tj^^  t^m  balneum  to  a 

3  The  phrase  balneum  arena:  is  incorrect.    Ulsus  ^lO.  u.    i  ; 
water-bath  artificially  heated  in  a  private  house 

«  Schwilgue,  Traits  de  Mahere  or  {saburratio,  arenatio,  vel  psam- 

r>  The  practice  of  ;a„d-bath,ng  eallc  ^^^^^l^'^^^J/^t  (aairinp,       balneis  arie  paraudu  B.s 


missus,  from  f,,os  ^^^^^  ^''^"T' 

Tnani/  Berol.  1837  ;  Sutherland,  JUempis  '°  lillutatio\  hereafter  to  be  noticed. 

K^:r£its^^4-^S 
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3  Metvl  heatkd  to  212°.-The  late  Sir  Anthony  Carhsle   proposed  to 
excite  speedy  vesication  by  the  application  to  the  skin  of  a  polished  plate  o 
metal  heated  to  212°  by  immersion  in  boiling  water.     He  recommended  it 
as  a  substitute  for  cantharides,  than  which  he  declared  it  to  be  less  painful ; 
while  it  is  not  liable  to  cause  strangury.  ,  ,     o       ^  + 

4  The  Actual  Cautery  [Cautermm  actiiale).—^Q^Q^^\  agents  have 
been  employed  as  actual  cauteries;  viz.  red-hot  iron,  moxa,  and  Jlame 
of  hydroaen.  The  first,  however,  is  the  one  generally  referred  to  under  the 
name  of  "the  actual  cautery.    The  two  latter  will  be  noticed  m  subsequent 

parts  of  the  work.^  .     ,  .      t  ,  j  t+ 

In  this  country  the  actual  cautery  (red-hot  iron)  is  seldom  used.  It  is 
sometimes  resorted  to  as  a  styptic,  when  the  hemorrhage  is  from  a  great 
number  of  small  vessels,  or  from  a  vessel  so  situated  that  the  ligature  cannot 
be  applied.  It  is  also  used  to  destroy  morbid  growths  which  camiot  be 
reached  by  the  knife— as  fungus  of  the  antrum;  to  stop  caries,  to  excite  an 
artificial  ulcer,  to  open  abscesses,  to  close  fistulous  ulcers,  to  decompose  the 
venom  or  poison  in  bites  by  poisonous  or  rabid  animals,  to  remove  nsevi,  and, 
in  epilepsy,  to  destroy  the  part  from  whence  the  aura  epileptica  sets  out.^ 

b.  Moist  Heat. 

Under  the  head  of  moist  heat  {calor  humidus)  are  included  warm  aqueous 
vapour,  warm  water,  and  ivarm  moist  solids.  -  • 

a.  Aqueous  Vapour. 

1.  The  Vapour  Bath.— The  general  effects  of  the  vapour  bath  are  those 
of  a  powerful  stimulant  and  sudorific.  It,  softens  and  relaxes  the  cutaneous 
tissue,  expands  the  superficial  vessels,  accelerates  the  circulation  of  blood, 
augments  the  frequency  of  the  pulse  and  resphation,  and  produces  copious 
perspiration.  These  effects  are  succeeded  by  a  feehng  of  languor,  and  a 
tendency  to  sleep. 

If  the  whole  body  be  immersed  in  vapour,  which  is  consequently  inhaled, 
the  temperature  should  be  a  httle  less  than  if  the  trunk  and  hmbs  alone  are 
subjected  to  its  influence;  because  the  inhalation  of  vapour  stops  the  cooling 
process  of  evaporation  from  the  lungs.  The  following  is  a  comparative  view 
of  the  heating  powers  of  water  and  of  vapour,  distinguishing  the  latter 
according  as  it  is  or  is  not  breathed  — 


Tepid  bath   

Hot  bath   

Water. 

Vapour. 

85°    —  92° 
92     —  98 
98     —  lOG 

Not  brealhed. 

Breathed. 

9G°    —  106° 
lOG     —  120 
120     —  160 

90°    —  100° 
100     —  110 
110   .  —  130 

]^  Lancet,  1826-27,  vol.  xi.  p.  31 5  and  384. 

•  See  HyiJrogm,  and  yirtemina  Moxa. 

'  For  further  details  respeeting  the  aetual  cautery  and  eauterisalion,  see  Percy's  Vyrotechnie 
chirurgicale  pratique,  Paris,  1811;  Marjolin,  art.  Cautbre  and  Cauterisation,  iu  tlie  Did.  de 
Medecine ;  and  Sanson,  in  the  Bid.  de  Med.  et  Chir.  pratiques. 

*  Dr.  Forbes,  Cydopmdia  of  Practical  Medicine,  art.  Bathing,  vol.  i.  p.  265. 
VOL.  I.  0 
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The  vapour  baih  is  flistiuguishef]  from  the  hot  air  bath  by  its  sootliiug, 
relaxing,  and  greater  sudorihc  inlluence;  from  the  liot-water  bath,  by  its 
inferior  power  of  communicating  heat,  by  its  greater  sudorific  tendency,  and 
by  its  causing  scarcely  any  superficial  compression  of  the  body,  wliereby  it 
does  not  occasion  the  prsccordial  oppression  experienced  on  entering  the 
water  bath.  [The  opinion  here  expressed  with  respect  to  the  sudorific 
influence  of  the  vapour  bath  being  greater  than  that  of  the  hot-air  bath, 
admits  of  controversy.  Theoretical!}',  the  hot  and  drij  air  would  apjiear  to 
call  upon  the  cutaneous  surface  for  greater  transudation  than  hot  air  saturated 
with  moisture;  and  the  very  powerful  effects  obtained  in  practice  when 
using  the  hot-air  bath  for  the  relief  of  dropsical  swellings,  also  favours  tlie 
opinion  that  the  hot-air  bath  is  a  more  powerful  sudorific  than  the  vapour 

bath.— Ed.]  , 

The  vapour  bath,  like  the  hot  air  bath,  may  be  employed  when  the  blood 
has  receded  from  superficial  parts,  and  congestion  of  internal  organs  has  in 
consequence  occurred ;  as  during  the  cold  stage  of  intermittent  fever,  in 
malignant  cholera,  and  during  the  stage  of  chilliness  which  usliers  in  various 
febrile  complaints.  But  its  great  value  is  experienced  when  our  object  is  to 
relax  the  skin,  and  to  produce  profuse  sweating ;  as  in  chronic  rheumatism 
and  gout,  in  slight  colds  from  checked  perspiration,  and  in  chronic  skin 
diseases  accompanied  with  a  dry  state  of  the  cutaneous  surface.  Li  old  para- 
lytic cases,  without  signs  of  vascular  excitement  of  thebram  j  m  some  uterine 
affections,  as  chlorosis,  amenorrhoea,  and  irritation  of  the  womb  ;  m  dropsy  of 
aged  and  debilitated  subjects;  in  old  liver  complaints;  and  m  some  scro- 
fulous affections,  it  is  occasionally  employed  with  advantage.^ 

In  this  country  it  is  employed  for  therapeutic  purposes  only ;  but  m 
Egypt  Turkey,  Persia,  and  some  other  parts  of  the  East,  and  m  Eussia,  it  is 
in  common  use  as  a  hygienic  agent  and  luxury,  and  is  accompanied  by  a 
process  of  friction,  kneading,  and  extension  of  the  muscles,  tendons,  and 
lio-aments,  constituting  the  massing'^  of  the  Egyptians,  and  the  shampooing 
oFthe  East  Indians.  In  rigidity  and  stiffness  of  joints  this  process  sometimes 
proves  of  considerable  service. 

Russian  vapour  baths  have  been  long  celebrated.  The  vaponv  is  produced  by 
flirnwinVwater  over  red-liot  stones.  Its  temperature,  according  to  Lya^  is  from  122 
to  JS^^E  BelSes  being  exposed  to  the  influence  of  this  vapom,  tje  bathers  are  snb- 
•  wl  f  o  .  «v.tpm  of  friction  iioffging  with  the  leafy  branches  ot  the  birch,  and  alfusions 
jected  to  ^/y^^f^^^Xr  K^^^^^^  with  them  to  issue  from  their  bathing- houses, 
^  iT™-?  S^t  in  tL  summer,  to  pluj^ge  into  cold  water,-in  the  winter  to  roll 
£Xs\d  edt'tS  'J1:^^LA.J^^^,  injury  or  ever  catching  cold  '  Bremncr- 
desSes  upposed  bracing  elfects  as  beiug  all  imaginary  ;  and  declares  that  the  prac- 
tice of  bahinftXwcd  by  the  ^  rapidlj  enervates  and  undermines  the  constitu- 
Ifon  Sevmf  medical  w?iters«  have  borne  testimony  to  the  efficacy  of  the  baths  m 
alleviating  rheumatism.   

1  Por  a  more  detailed  .eeom.t  of  the  uses  of  the  vapour  bath  the  reader  is  referr^'^i"  ^^'^'f' 

on  ihe  FroficrUns  and  Wedinal  Jpp/icaHon  of  the  Vapour  hatli,  Loiu  .  io~o. 
^  iter,  from  the  Ar.nbie  verb  to  toueh  lightly.    See  Savary's  LeUcrs  on  JSffj/pf,  vol.  i. 

''cl^t'oj^ti^Ls,  p.  112,  Lond.  1823.-Mr.  Lyall  has  given  a  plan  of  the  Russian 

^^?i)r  E  D  Clarke's  Travels  in  various  Connlries  of  Europe,  part  i.  p.  143  ct  scq. 

5  Excursions  in  the  Merior  of  Russia,  vol  i  p.  l^^^' l^'^"^' 

6  i)r  Granville's  SI.  Pelershirr/h,  vol.  i.  p.  509,  Lond.  18/». 
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The  TSai/ptiaii  vapour  baths  are  in  eonstaiit  and  general  use.  The  bathers  haymg  been 
subjected  to  the  operation  of  massbif/  already  alluded  to,  are  tlien  rubbed,  and  attcrwards 
washed.*   The  Turkis/r  and  Fersia/i^  baths  are  somewhat  similar. 

Topical  or  heal  vapour  baths  are  employed  in  the  treatment  of  local 
diseases ;  as  affections  of  the  joints.  Dr.  Macartney*  recommends  the  topical 
use  of  vapour,  as  a  soothing  and  anodyne  application,  in  painful  wounds, 
contnsions,  and  fractures. 

Tlie-  vapow  douche  is  a  jet  of  aqueous  vapour  (whose  temperature  does 
not  exceed  that  of  a  general  vapour  bath)  directed  on  some_part  of  the  body. 
Its  action  depends  principally  on  the  temperature  of  the  fluid,  for  its  mecha- 
nical eflpcts  are  comparatively  trifling.  In  some  affections  of  the  ear,  as  otitis, 
otorrhcea,  and  otalgia,  a  stream  of  warm  aqueous  vapour  may  be  introduced 
into  the  meatus  auditorius  exteruus  with  considerable  rehef.  The  most  ready 
means  of  effecting  it  is  by  a  funnel  inverted  over  a  vessel  of  hot  water  ;  the 
meatus  being  applied  to  the  orifice  of  the  funnel. 

The  medicated  vapour  bath  is  prepared  by  impregnating  aqueous  vapour 
with  the  odour  of  medicinal  plants. 

Sulphurous  acid  fj as,  chlorine  gas,  and  the  vapours  of  sulphur,  iodine, 
camphor,  ko,.  are  sometimes  employed  in  conjunction  with  aqueous  vapour  : 
their  effects  will  be  described  hereafter. 

The  application  of  vapour  to  particular  parts  of  the  body  has  in  some  cases 
been  accompanied  with  the  simultaneous  removal  of  atmospheric  pressure, 
constituting  the  air-pump  vapour  bath ;  which  has  been  employed  in  gout, 
rheumatism,  and  paralysis^. 

2.  Inhalation  of  Waum  Vapour. — The  inhalation  of  warm  aqueous 
vapour  proves  highly  serviceable,  as  an  emoUieni  remedy,  in  irritation  or 
inflammation  of  the  tonsils,  or  of  the  membrane  lining  the  larynx,  trachea,  or 
bronchial  tubes.    It  may  be  employed  by  Mudge's  inhaler,  or  by  inspiring 
the  vapour  arising  from  warm  water.    Various  narcotic  and  emollient  sub- 
stances are  frequently  added  to  the  water,  but  without  adding  much,  if  any 
things  to  its  therapeutical  power.    Dr.  Paris^  states  that,  in  some  pulmonary 
complaints,  he  has  been  long  in  the  habit  of  recommending  persons  confined 
in  artificially-warmed  apartments  to  evaporate  a  certain  portion  of  water, 
whenever  the  external  air  has  become  excessively  dry  by  the  prevalence  of 
the  north-east  winds  which  so  frequently  infest  this  island  during  the  months 
of  spring ;  and  the  most  marked  advantage  has  attended  the  practice.  In 
rooms  artificially  heated  by  hot  air  stoves,  the  necessity  for  this  proceeding  is 
stiU  more  obvious. 


•  For  a  (leseriptioii  and  representation  of  the  Egyptian  baths,  consult  Description  de  I'Eai/pte, 
Mat  moderne.y  t.  ii.  (2rle  partie),  p.  683  ;  vol.  i.  plauclie  49,  and  vol.  ii.  planehe  94.    Also,  Lane's 


four  attendants. 

'■^  Jj'Ohsson's  Tableau  General  de  I'Empire  Ottoman,  t.  i.  p.  IGO,  Paris,  1787.  An  enffraviug  of 
a  bath  is  £?iven. 

^  Fowler's  Three  Years  in  Persia,  vol.  i.  p.  209,  Lond.  1841. 
J  Treatise  on  Inflammation,  p.  17G,  Lond.  1838. 


■''  Facts  and  Observations  respecl/uiy  the  Air-Fuwp  Vapour  Bath  in  Gout,  Mcumaiism  Palsi/ 
and  other  Diseases,  by  lliilph  Blcgborough,  M.D.  Lond.  1803.    La  Beaumc,  Observations  on  thd 
Jtr-Fump  Vapour  Bath,  Lond. 
*  Pharmacologia,  vol.  i.  pp.  198  and  379,  fith  edit.  Lond,  1825. 
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Tlie  benefit  ^vllicll  pulmonary  invalids  are  said  to  have  derived  from  a 
reside?ice  in  coiv-houses^  is  principally  referable  to  the  moist  warm  air  with 
which  such  places  are  filled^. 

3.  Steam. — Steam  is  sometimes  employed  as  a  powerful  rubefacient  and 
caustic.  ■  It  is  applied  by  a  small  copper  or  tin  boiler,  called  an  (colopile  (from 
Mollis,  the  god  of  wind,  and  jyila,  a  ball),  furnished  with  a  tubular  mouth 
and  stop-cock,  and  heated  by  a  spirit-lamp.  Its  action  on  the  body  is  limited 
by  a  perforated  piece  of  pasteboard.  When  apphed  sufficiently  long,  it  causes 
an  extensive  and  deep  eschar.  In  this  respect  its  action  is  similar  to  that  of 
boiling  water,  from  which  it  principally  differs  in  the  circumstance  of  having 
a  much  larger  quantity  of  specific  and  latent  heat,  but  a  less  conducting 
power ;  and  in  the  greater  facility  with  which  we  can  Kmit  its  effects.  It 
greatly  resembles  moxa;  but  its  action  is  less  readily  locahsed,  and  the  wound 
which  it  causes  is  less  manageable.  It  has  been  used  as  a  powerful  counter- 
irritant  in  diseases  of  the  hip- joint,  neuralgic  pains,  chronic  rheumatism,  &c. 
•  The  objections  to  its  employment  are  the  great  pain  which  it  causes,  and  the 
danger  of  its  effects. 

p.  Warm  Liquids  and  Moist  Solids. 

1.  Baths  of  Tepid,  Waum,  or  Hot  Watee.— The  practice  of  bathing 
is  of  great  antiquity,  and  precedes  the  date  of  our  earhest  records.  It 
was  adopted  sometimes  for  the  purpose  of  cleanliness,  sometimes  for  the 
preservation  of  health,  and  frequently  as  a  recreation  and  luxury.  The 
ancient  Hebrews^  practised  ablutions  and  bathing;  as  did  also  the  Greeks. 
Homer*  on  various  occasions  mentions  hot  baths  and  ablutions;  and  m 
the  writings  ascribed  to  Hippocrates^,  we  find  baths  mentioned,  and  their 
effects  described.  They  are  also  noticed  by  CelsusS,  piiny7,  and  other 
Roman  writers.  Prosper  Alpinus^  says,  that  the  Egyptians  employed  hot 
baths  for  cleanliness  and  health;  and  Ereind  states,  that  when  Alexandria 
was  plundered,  in  a.d.  640,  there  were  4000  baths  in  that  city9.  Amoug 
the  Persians'o  and  Arabians^i  baths  were  in  use;  and  the  ancient  Hindoos 
also  employed  them' 2. 

These  examples  sufficiently  establish  the  great  antiquity  of  the  practice  ot 

ba,thingi^. 

1  SeeDr  Beddoes'  Observations  on  the  Medical  and  Domestic  Management  of  the  Consumptive, 

on  the  Digitalis  purpurea,  and  an  the  Cure  of  Scroph^"^Yf--^^f^  A„fl  Giesseu  1828 

2  See  VoKt's  Lhrbuch  der  Tharmakodymmik,  2er  Baud,  S.  32,  2te  Aufl.  (riesseu,  ib.S. 

3  Leviticus,  xiv.  8  ;  2  -Kings,  v.  10.  Bell.  Jud  lib.  i.  cap.  33  §  5.  the  baths 
^  mad,  xxii.  444  ;  Odyss.  viii.  451.    It  would  appear  from  Homer,  |  f  J^^^^^^^^^^^^^^^ 

were  performed  by  females ;  though,  from  a  passage  m  Herodotus  (vi.  19),  we  may  mfcr  that  this 
custom  was  not  peculiar  to  the  Greeks. 

5  De  Diceia,  lib.  ii.  §  35  ;  De  Affectionibus,  §  4?. 

0  Lib.  i.  cap.  3  ;  aud  lib.  ii.  cap.  17- 

7  Hist.  Nat.  lib.  xxix.  cap.  8 ;  aud  lib.  xxxi.  cap.  2,  et  seq.  edit.  \  alp. 
9  3'Mieina  M/ypliorum,  lib.  iii.  capp.  14-10. 

9  TTistorn  at  Phi/sick,  \yAvt\.n.T,M  n     i.  fi,„f 

jii.tM/>^  t'j  j^i  J      ,1        1    ■>  uiu  T  ;fp  nf  Mpvnuder  the  Great,  mentions  that 

i»  Xeuophon,  0//rniMdi/i,  lib.  vm.    Plutarch,  in  his  Lile  oi  AiexauuLi  luc  , 

this  celebrated  conqueror  was  astonished  at  the  .sight  of  the  baths  ot  IJniius. 

11  Aviceiina,  Ca?io)i,  lib.  iii.  feu.  xvi.  tract,  iv.  cap.  10.       _        ,  ■,007 

12  l?ovlc's  Bssa?/  on  the  Antiquity  of  Hindoo  JlJedictne,  p.  5.i,  uma.  1001. 

13  S  further  hiformation  respecting  aucieut  baths,  ,onsn\t  An  Account  of  the  Annent  m^^^^^^ 
and  lhlil^Tl^  Physic,  by  T.  Glass,  M.D.  Loud.  1752 ;  aud  Attempts  to  rcv,ve  Ancteni  Medical 
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a.  The  Tepid  Bath  has  a  temperature  of  from  85°  to  92°  P.  It  gives 
rise  to  a  sensation  of  either  heat  or  cold,  according  to  the  temperature  ot  the 
body  at  the  time  of  immersion.  It  cleanses  the  skin,  promotes  perspiration, 
and  allays  tliirst.  It  is  sometimes  employed  as  a  preparative  to  tlie  tem- 
perate, cool,  or  cold  bath.  When  there  is  a  tendency  to  apoplexy,  the 
simultaneous  immersion  in  the  tepid  bath,  and  affusion  of  cold  water  over  the 
head,  have  been  recommended. 

h.  The  Warm  Bath  has  a  temperature  of  from  9 2°  to  9 8°  F.  In  general  it 
causes  a  sensation  of  warmth,  which  is  more  obvious  when  the  body  has  been 
previously  cooled.  It  renders  the  pulse  fuller  and  more  frequent,  accelerates 
respiration,  and  augments  perspiration.  It  causes  languor,  diminution  of 
muscular  power,  faintness,  and  a  tendency  to  sleep.  As  a  relaxant,  it  _  is 
employed  to  assist  reduction  in  dislocations  of  the  larger  joints,  and  in  liernise. 
In  the  passage  of  calculi,  whether  urinary  or  biliary,  it  is  used  with  the 
greatest  advantage  :  it  relaxes  the  ducts,  aud  thereby  alleviates  the  pain,  and 
facilitates  the  passage  of  the  concretion.  In  gastritis,  enteritis,'  cystitis,  and 
nephritis,  it  proves  a  valuable  and  powerful  agent.  In  exanthematous  dis- 
eases, when  the  eruption  has  receded  from  the  skin,  in  chronic  cutaneous 
diseases,  rheumatism,  amenorrhoea,  and  dysmenorrhosa,  it  is  highly  serviceable. 

The  coxceluuiitm,  or  hip-bath,  is  resorted  to  in  inflammatory  or  spasmodic 
affections  of  the  abdomhial  and  pelvic  viscera,  and  in  amenorrhoea  and  in  dys- 
menorrhosa.  It  is  also  sometimes  employed  as  a  substitute  for  the  general 
bath,  where  some  affection  of  the  lungs,  heart,  or  great  vessels,  prohibits  the 
use  of  the  latter.  The  bidet  is  employed  in  piles,  prolapsed  rectum,  stran- 
gury, ischuria,  &c.  pediluvium,  oy  foot-bath,  is  used  as  a  revulsive  or 
counter-irritant,  in  shght  colds ;  to  promote  the  menstrual  and  heemorrhoidal 
discharges;  and  for  various  topical  purposes.  The  brachiluvimn  arm- 
bath,  and  manul'uvium  or  hand-bath,  are  principally  applied  iii  topical 
affections  of  the  upper  extremities. 

c.  iTo^  has  a  temperature  of  from  98°  to  112°.  It  causes  a 
seifsation  of  heat,  renders  the  pulse  fuller  and  stronger,  accelerates  respiration, 
occasions  intense  redness  of  the  skin,  and  subsequently  copious  perspiration ; 
gives  rise  to  violent  throbbing,  and  a  sensation  of  distension  of  the  vessels  of 
the  head,  with  a  feeling  of  suffocation  and  anxiety.  Long  immersion  in  it 
sometimes  causes  apoplexy.  Being  a  powerful  excitant,  its  use  requires 
caution.  It  is  principally  employed  in  paralysis,  rheumatism,  and  some  other 
chronic  diseases,  also  in  collapse,  &c. 

The  above  remarks  aiiply  to  common  or  fresh  water  baths ;  but  sea  water,  mineral 
waters,  aud  various  medicated  waters,  are  employed  for  general  or  topical  baths.  Of  the 
medicated  water  baths,  those  in  most  frequeut  use  are  the  nitro-muriatic,  the  ioduretted, 
the  salt  water,  the  alkaline,  and  the  alkaline  sulphuretted.  These  will  be  described  here- 
after. A  decoction  or  infusion  of  bran,  and  a  solution  of  bichloride  of  mercury,  have  been 
used  as  pediluvia.  Milk  and  gelatinous  liquids  are  employed  as  nourishing  baths.  Blood, 
and  the  soft  parts  of  recently  killed  animals,  were  formerly  used  as  baths  [balnea  atd- 
malia)} 

Madbathing,  or  illidation  [illutatio,  from  in,  upon,  and  lutum,  mud),  is  a  very  ancient 


Boclnnes,  by  Alexander  Sutherland,  M.D.  vol.  i.  p.  12,  e(,  scq.  Lond.  1763.    Also,  De  Bahieis 
omnia  (pice  extant  apud  Grrncos,  Latinos  ,;t  ^ra/yav,  Venct.  1553  ;        Mmihucon,  L' Autiquile 
ejrphquce  et  rajiresente  en  Figures,  t.  lu.  jjart  ii.  p.  201.,  2ude  edit.  Paris,  1722. 
'  Sec  p.  IG.    Also,  (iuiriug,  op.  supra  cit. 
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practice.^  Tlic  sliinc  of  the  Nile  was  formerly  in  great  request  for  this  purpose.^  The 
saline  mud  found  on  the  sea-shore  has  been  employed  in  very  hot  weather  as  a  bath,  by 
the  inhabitants  of  Crimea,  and  especially  by  the  Tartars,  against  hypochondriasis,  scurvy, 
scrofula,  &c.  It  operates  as  an  excitant  and  sudorific.''  Tlo(  dumj  is  used  in  Fi'ance  as  a 
kind  of  bath  against  rheumatism,  and  in  Poland  against  synliilis.'*  The  husk  of  the  grape, 
and  the  refuse  of  the  olive,  from  which  the  od  has  been  drawn,  undergo  fermentation,  and 
ill  this  state  have  been  successfully  employed  in  Paris  against  acute  rlieumatism." 

2.  Waum  Affusion. — Warm  affusion  excites  a  very  unpleasant  sensation, 
followed  by  chilliness,  and  often  by  pulmonary  affections.  It  lias,  however, 
been  used  in  mania.  It  reduces  the  frequency  of  the  pulse  and  of  respiration, 
and  occasions  a  tendency  to  repose ;  but  its  effects  are  much  more  temporary 
than  those  of  the  warm  bath.^ 

3,  Waum  Eomentations  and  Poultices. — Warm  fomentations  are  em- 
ploved  to  lessen  inflammation,  and  to  relieve  pain,  tension,  and  spasm.  In 
inflammation  of  the  abdominal  and  pelvic  viscera,  and  in  strangury,  they  are 
highly  serviceable.  My  friend  and  colleague,  Mr.  Luke,  has  for  several  years 
emoloyed,  at  the  London  Hospital,  warm  water  as  an  emollient  application  to 
burns'and  scalds.  In  almost  every  instance  it  soothes  and  mitigates  pain. 
Mr.  Luke  thinks  that  it  exerts  a  beneficial  influence  in  mitigating  the  conse- 
cutive inflammation,  rendering  the  after  consequences  less  severe  locally,  and 
the  reparative  process  more  speedy,  than  under  other  modes  of  treatment. 
The  water  has  generally  been  used  in  the  form  of  fomentations  :  repeatedly 
changing  the  flannels,  and  taking  care  that  the  surface  of  the  skin  was  exposed 
to  tlie  air  as  little  as  possible.  But  in  some  cases  poultices  have  also  been 
adopted,  and  with  mu<h  benefit,  although  their  weight,  when  large,  has 
rendered  them  not  so  convenient  as  fomentations ;  they  obviate,  however,  the 
evil  arisini^  from  the  frequent  renewal  of  the  latter,  and  the  consequent 
mechanical  irritation. 

Emollient  poultices  not  as  a  kind  of  local  bath.  They  are  employed  to 
relieve  pain,  spasm,  and  tension,  and  to  promote  the  termination  of  inflam- 
mation by  resolution  or  suppuration.  • 

A  kind  of  cloth,  called  Impermeable  Spongio  Piline,  composed  of  a  mixture  of  sponge- 
and  wool  felted  top-ether  so  as  to  form  an  even  and  soft  fabric,  and  afterwards  rendered 
waterproof  by  a  coating  of  caoutchouc,  has  been  recently  introduced  as  a  substitute  for^ 
poultices  auci  fomentation  cloths. 

4  Waum  Aqueous  Drinks  and  Injections.— Te])id'  or  warm  water  is 
taken  into  the  stomach  to  promote  vomiting ;  to  dilute  the  contents  of  the 
stomach  in  cases  of  poisoning  by  acrid  substances ;  to  excite  diaphoresis,  in 
rheumatism,  catarrh,  gout,  &c. ;  and  to  allay  troublesome  cough,  especially 
when  dependent  on  irritation  at  the  top  of  the  larynx.  Warm  wateris  injected 
into  the  rectum  to  excite  alvine  evacuations ;  to  promote  the  hemorrhoidal 
flux  •  to  diminish  irritation  in  the  large  intestine,  or  m  some  neighbouring 
organs,  as  the  uterus,  bladder,  prostate  gland,  &c. ;  and  to  bring  on  the 
menstrual  secretion.    Thrown  into  the  vagina,  it  is  used  to  allay  uterine. 


1  Sc&Sund-haihivff,  ^.l&,hot-vioi&.  t     i  itq 

=  Aetii,  Serin,  i.  cap.  1  ct  3.    Sutlierland,  op.  supra  cit.  vol.  i.  p.  45,  Lonil.  HM. 

^  Bull,  (ks  Sc.  Med.  de  Fenmac,  xiii.  179. 

'  Meral  auil  De  Lens,  Dial,  de  Mai.  Med.  art.  Bain. 

••  Ibid. 

■    1'"(,r  fui'Uiur  details  respecting  Jfuswn,  see  ]).  21). 


Cold  :— Physiological  Effects. 


23 


irritation  and  pain,  and  to  promote  tlie  lochial  discharge.  Injected  into  the 
bladder,  it  is  sometimes  employed  to  relieve  vesical  irritation,  to  distend  the 
bladder  previously  to  the  operation  of  lithotrity,  or  when  exploring  for  calcuh. 
It  has  also  been  injected  into  the  urethra,  to  allay  pain,  irritation,  inflam- 
mation, and  spasm. 

Lastly,  Magendie  injected  icarm  water  into  the  veins,  m  hydrophobia, 
but  without  saving  the' life  of  tlie  patients.  I  have  repeated  the  experiment, 
but  without  any  successful  result.  The  same  remedy  has  been  employed  by 
Verniere,!  to  distend  the  venous  system,  and  thereby  to  check  or  stop  absorp- 
tion, in  cases  of  poisoning  by  those  substances  (opium  for  example,)  winch 
operate  by  getting  into  the  blood.  Moreover,  warm  water  is  sometimes  used 
as  a  medium  for  the  introduction  of  more  powerful  agents  (as  emetic  tartar) 
into  the  circulating  system. 

5.  Boiling  Water. — Water  at  the  temperature  of  21 2°  P.  is  a  powerful 
irritant,  vesicant,  and  cautery  ;  its  effects  are  similar  to  those  of  steam,  before 
mentioned.  It  has  been  applied  to  the  skin  as  a  powerful  counter-irritant 
in  maladies  of  internal  organs,  and  as  a  speedy  vesicant  when  the  object 
is  to  introduce  medicinal  substances  (morphia  for  example,)  into  the  system 
by  the  cutis  vera.  But  the  excesssive  pain  which  it  gives  rise  to,  the  uncer- 
tainty of  its  effects,  and  the  difficulty  of  localising  its  action,  are  great  and 
almost  insuperable  objections  to  its  use.  [It  may  occasionally  save  life  by 
producing  rapid  vesication  in  cases  of  acute  laryngitis,  and  in  the  oedema  of 
the  glottis  so  often  fatal  in  the  morbus  Brightii. — Ed.] 


3.  FRIGUS.— COLD. 

Physiological  Effects. — The  general  effect  of  cold  on  living  bodies  is  a 
diminution  of  vital  activity ;  which  terminates,  if  the  cold  be  intense,  and  its 
application  continued,  in  death. 

The  influence  of  cold  is  threefold  : — 

1.  Physical;  including  diniinutirm  of  volume,  of  temperature,  and  of  fluidity. 

2.  Chemical;  comprising  a  diminished  tendency  to  clianges  of  composition,  and  to 

decomposition. 

3.  Dynamical,  Physiological,  or  Yital  ;  comprehending  changes  in  the  condition  of 

the  vital  properties. 

a.  On  Vegetables. — The  effects  of  cold  on  plants  are  greater  in  proportion 
to  the  combined  humidity.  The  first  effect  is  a  certain  state  of  languor  or 
torpor  manifested  in  germination,  the  growth  and  development  of  all  the 
vegetable  organs,  inflorescence,  fecundation,  and  maturation  of  the  fruit. 
Cold  also  favours  'the  disarticulation  of  articulated  parts.  Lastly,  by  an 
intense  frost  the  aqueous  juices  freeze  :  an  effect  which  is  often  attended  with 
the  death  of  part  or  the  whole  of  a  plant.^ 

h.  On  Man  and  other  Animals. — The  effects  of  cold  on  animals  are 
two-fold,  viz.  :  — 

1.  Direct,  primary,  or  immediate. 

2.  Indirect,  secondary,  or  mediate. 


'  ChristiBoa's  Traaiisi'.  on  Poimiis,  p.  35,  3d  edit.  1835. 

-  De  CaudoUe,  Fhysiolwjie  VeijcUdo,  t.  iii.  p.  1117,  Paris,  1832. 
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The  direct  or  primary  iullaence  of  cold  is  diminished  vital  activity.  The 
indirect  or  secondary  influence  of  moderate  cold,  applied  temporarily,  is 
increased  activity  of  the  vital  powers,  or  re-action. 

a.  Tojncal  Effects  of  Co/t/.— The  flrst  efl'ect  of  ths  application  of  a  cold 
substance  to  the"  body  is  a  sensation  of  cold,  the  intensity  of  which  depends 
on  four  circumstances,  viz. : — 

\.  On  the  temperature  of  the  cold  substance. 

2.  On  the  conducting  power  of  the  cooling  agent.  Thus,  "  if,  iii  winter,  a  person  with 
bare  feet  were  to  step  from  the  carpet  to  the  wooden  floor,  from  this  to  the  hearth-stone, 
and  from  the  stone  to  the  steel  fender,  his  sensation  would  deem  each  of  these  in  succes- 
sion colder  than  the  preceding.  Now  the  truth  being  that  all  had  the  same  temperature, 
only  a  temperature  inferior  to  that  of  the  living  body,  the  best  conductor,  when  m  con- 
tact with  the  body,  would  carry  off  heat  the  fastest,  and  would,  therefore,  be  deemed  the 

^^^t^^On  the  previous  heat  of  the  living  surface.  Thus,  a  substance  having  a  teniperatiire 
of  60°  P.  will  feel  warm  to  the  hand  or  other  living  part  previously  exposed  to  a  tempera- 
ture of  32°  E.,  but  cold  to  a  part  which  immediately  before  was  exposed  to  a  heat  ot 
96°  r  or  98° r 

4  On  the  frequency  ofrenetoal  of  the  coolhig  agent.  Thus,  the  air  feels  much  colder  m 
blowino-  or  windy  weather  than  in  a  cahn  and  still  condition  of  the  atmosphere,  altliough 
the  act^ual  temperature,  as  determined  by  the  thermometer,  may,  m  the  two  cases,  be  the 
same. 

The  sensation  of  cold  is  soon  followed  by  a  reduction  of  temperature,  and  a 
diminution  of  volume  of  the  part.    This  last  efiect  is  partly  physical  partly 
vital     Of  course  the  solids  and  fluids  of  the  body,  m  common  with  mor- 
ganised  substances,  must  have  their  bulk  reduced  when  their  temperature  is 
dimhiished ;  but  a  living  part  lessens  in  size  from  a  vital  manilestation— viz. 
the  contraction  of  the  living-  tissues.    This  contraction,  or  astriction  is  espe- 
cially manifested  in  the  skin  when  exposed  to  a  cooling  influence.  _  liie  cuta- 
neous tissue  becomes  dry  and  shrivelled,  while  the  bulbs  of  the  hairs  become 
elevated  and  manifested;  constituting  the  state  called  goose-skin  [cutis 
anserina).    The  muscular  tissues  become  rigid  or  spasmodically  contracted ; 
and  this  effect  extends  by  sympathy  to  other  muscular  parts  beyond  those  to 
which  the  cold  is  applied.    The  blood-vessels,  in  common  with  all  other  hving 
parts,  suffer  contraction ;  and  the  quantity  of  blood  circulatnig  m  them  is 
thereby  lessened,  while  its  motion  is  retarded.    The  secretions  and  exhalations 
are  checked  or  stopped;  partly  as  a  consequence  of  the  effect  on  the  circula- 
tion of  the  part,  partly  by  the  contractio.i  ol  the  secreting  and  exliahng  oigans 
If  the  cold  be  excessive,  or  its  action  prolonged,  the  part,  after  suffering  more 
or  less  uneasiness,  loses  its  sensibiHty.    This  state  o  .  o^T^f action  or  benun^^^ 
ing,  when  fully  established,  is  denominated  frost-hite,  and,  unless  speedily 
reheved,  is  followed  by  the  death  of  the  part. 

«  I  perceived  one  day  on  a  journey,"  says  Beaupre,'^  «  that  "f^^j'^' ^^^^^^^^ 
war,  aid  my  companions  in  mi'sfortune,  had  the  pomts  ot  their  nose  of  a  ^^^^^^^^^  ^h  te^  the 
colour  of  old  wai  I  warned  them,  and  tnctions  with  7^^.;^^;^^^  a  ed  1o Te^.? 
this  first  stage  of  congelation,  which  they  had  not  suspected  ^^^^^^^^  what  api^^^^^^^^^ 
very  singvdar  was,  thai  while  I  gave  them  advK3^  I  jny se  lu^edcd  U  ^J^^^ 
was  in  the  same  condition  ;  s,Jn  non  cavore  c  "''^'^"^^^l^^^  not  fall  victims  to  a 
were  on  the  alert;  we  kept  on  our  guard;  and,  tliat  we  uucni- 

.  Arnott'B  Mhnnenls  of  Pl'y'^^^x,  vol-  P"-'';  b  P-  Y'L^hvDr^  Ckudiuui.ig,  p.  132,E(liub.  1836. 
2  Treatise  on  the  Ejects  and  Properties  oj  Cold,  translated  by  Ur.  oiuiamuuib,  i 


Effects  of  Cold. 

security  alike  fatal  and  iuvoluntary,eacb  begged  liis  neiglibour,  on  terms  of  reciprocal 
service",  to  watch  over  bis  nose  and  ears." 

"  After  entire  cessation  of  pain,  the  part  remains  cold  and  insensible  ;  some- 
times phlyctenjB  arise;  sometimes  the  change  of  colour  in  the  skin,  which  is 
livid  and  blackish,  evinces  from  the  commencement  that  there  is  mortifaca- 

*^°If  the  cold  be  either  moderate  or  only  temporarily  applied,  reaction  is 
readilv  indaced.  The  disagreeable  feehug  of  cold  is  succeeded  by  an  agreeable 
sensation  of  warmth ;  tlie  natural  temperature  returns,  relaxation  takes  place, 
and  the  parts  acquire  their  usual  volume,  colour,  and  sensibdity.  When  the 
cold  to  which  the  part  has  been  exposed  is  excessive,  and  the  heat  subsequentily 
employed  to  excite  reaction  be  too  suddenly  applied,  inflammation  and  even 
gangrene  ensue. 
Pmiio,  or  chilblain,  is  an  inflammatory  disease,  caused  by  cold 

That  ^ano-rene  and  death  readily  result  from  the  sudden  application  of  warmth  to  a 
frozen  part,"was  known  to  Hippocrates,^  who  states  that  a  man  havmg  had  his  feet 
frozen,  lost  them  by  the  application  of  warm  water. 

The  true  method  of  recovering  frost-bitten  parts  consists  in  very  graduaUy  restorrag 
theh-  natural  temperature  by  the  use,  first,  of  snow  or  ice  frictions,  then  of  cold  water, 
and  subsequently  of  luke-warm  water. 

ft  Effects  of  cold  cifplied  to  the  wliole  Temporary  exposure  to 

moderately  cold  air  (from  30°  to  45°  E.)  is  agreeable,  and,  by  the  reaction 
which  it  establishes,  exciting  to  the  young  and  the  vigorous.  The  coldness 
of  surface  and  diminished  capillary  circulation,  wliich  it  at  first  occasions,  are 
soon  followed  by  reaction,  especially  if  exercise  be  conjoined.  A  more  intense 
or  a  longer  continued  cold  causes  shivering,  goose-skin,  determination  of 
blood  to  internal  organs,  coldness  of  surface,  and  a  kind  of  spasmodic  rigidity. 
These  effects  are  much  more  severely  experienced  by  the  old,  the  debilitated, 
and  the  paralytic. 

When  the  degree  of  cold  is  excessive,  or  its  application  too  prolonged,  it 
causes  torpor,  irresistible  tendency  to  sleep,  a  kind  of  apoplectic  condition, 
asphyxia,  and  death.^ 

The  diseases  produced  by  cold  are  numerous  *  Chilblains  and  frost-bites 
have  been  already  referred  to.  Pulmonary  affections  are  by  far  the  most 
common  of  the  internal  maladies  induced  by  cold.  Scrofula  is  a  disease  of 
cold  and  moist  climates.  Eheumatibm  is  another  malady  brought  on  by  cold 
and  moisture  conjoined.    Apoplexy  and  paralysis,  especially  in  the  aged,  are 

1  Treatise  on  the.  'Effects  and  Properties  of  Cold,  translated  by  Dr.  Cleudiuning. 

2  De  TJsu  Liquidurum,  p.  425,  ed.  Focsii. 

A  remarkable  and  well-known  instance  of  the  strong  tendency  to  sleep  induced  by  cold  occurred 
in  one  of  Captain  Cook's  voyages  (Hawkeswovth's  Account  of  the  Voyages  of  the  Southern  Hemi- 
sphere, vol.  ii.  p.  4G,  Lond.  1773). —  In  both  ancient  and  modern  times  military  expeditions  liave 
furnished  dreadful  and  notorious  illustrations  of  the  disastrous  effects  of  cold,  combined  with  other 
influences,  on  the  h\unan  frame ;  as  in  the  case  of  the  Greeks  under  the  command  of  Xcnophon 
(Cyrojimdia,  lib.  iv.),  and  twice  under  the  command  of  Alexander  the  Great  (Pratt's  Translation  of 
Q,uintus  Curtius's  lUstori/  of  Alexander  the  Great,  vol.  ii.  pp.  157  and  233,  revised  edit,  1821) ; 
of  the  Swedes,  in  1719  (Hist.  Register  for  1719,  vol.  iv.  pp.  308-310) ;  of  the  Erench  in  1742 
(Beaupre,  op.  cit.  p.  96),  and  in  1812  (Count  Segur's  History  of  tlie  Expedition  to  Russia  under- 
talceu  by  the  Emperor  Napoleon  in  1812,  Lond.  1825  ;  J^eaupre,  o/;.  supra  cit.  p.  93  ;  Sir  Henry 
Halford,  J.ond.  Med.  Gaz.  vol.  xix.  p.  903)  ;  and  of  the  Jiritish  in  An'ghanislau  in  1811-2  (Eyre, 
Mililari/  Operations  at  Calml,  \a)w\.  1H43). 

■*  See  J)r.  Clcudinniiig,  in  the  Luiid.  Med.  and  Fhys.  Joinn.  for  June,  .luly,  and  Sept.  1832. 
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«re  occasioned  by  cold.^  In  addition  to  the  diseases  now  mentioned, 
there  are  many  others,  the  progress  of  which  is  more  or  less  promoted  by 
cold. 

On  examiuiug  the  bodies  of  persons  killed  by  cold,  congestion  of  the 
cerebral  vessels,  and  effusion  into  the  ventricles  of  the  braiu,^  have  always  been 
found. 

Uses. — We  employ  cold  for  the  purpose  of  obtaining  its  primary,  or  its 

secondary  effects. ^ 

a.  Uses  uf  the  Primary  Effects  of  Cold. — The  primary  action  of  cold  is 
that  of  a  depressing  and  sedative  agent.  When  we  use  it  therapeutically,  we 
employ  a  more  intense  degree  of  cold,  or  continue  its  apphcation  for  a  longer 
period,  than  when  we  resort  to  cold  for  its  secondary  effects. 

As  a  remedial  agent,  the  primary  effect  of  cold  serves  several  important 
purposes,  of  which  the  following  are  illustrations  : — 

1.  To  lessen  vascular  and  nervous  excitement,  and  preternatural  heat. 

a.  To  lessea  preternatural  lieat.  Hxampks. — Cool  air  and  cold  sponging  in  ardent 
fever ;  cold  lotions  in  headache  with  augmented  heat  of  head. 

b.  To  reduce  vascular  action.  Examples. — Cold  lotions  or  the  ice-cap  to  the  head  in 
phreuitis ;  cold  washes  to  inflamed  parts.  Cold  applications  are  "  with  greater  propriety 
employed  before  inflammatory  action  is  fairly  established ;  and  they  act  by  constringmg 
the  superficial  vessels,  with  which  those  more  deeply  seated  sympathise  to  a  certain 
extent ;  but  warm  fomentations  are  more  pleasant  and  useful  when  iuflammation  has 
really  taken  place.''* 

e.  To  lessen  nervous  excitement,  especially  when  conjoined  with  increased  vascular 
action.  Examples. — The  ice-cap  to  relieve  the  low  maniacal  deluium  of  typhus  fever ;  and 
the  shower-bath,  cold  affusion,  and  the  douche,  in  paroxysms  of  excitement  in  cases  of 
insanity. 

2.  To  constriuge  living  tissues,  to  promote  the  coagulation  of.  the  blood, 
and  to  lessen  the  volume  of  parts. 

a.  To  check  hemorrhage.  Examples. — Cool  air,  cold  water,  and  ice  to  stop  bleeding- 
from  numerous  small  vessels.  In  these  cases  the  cold  acts  by  causing  contraction  of  the 
wounded  extremities  of  the  vessels,  and  by  promoting  the  coagulation  of  the  blood. 

b.  To  promote  the  spontaneous  cure  of  aneurism.  Example. — Iced  water  and  pounded 
ice  to  aneurismal  tumours.  Cold  is  employed,  in  these  cases,  with  the  view  of  restoring 
the  elasticity  of  the  arterial  coats,  and  of  promoting  the  coagulation  of  the  blood  withia 
the  aneufismal  sac. 

c.  To  promote  the  reduction  of  strangulated  hernise.  Example.— Qioia.  produced  by  the- 
evaporation  of  ether  applied  to  the  hernial  tumor ;  or  the  continued  application  of  the  ice 
poultice  (pounded  ice,  or  a  freezing  mixture,  contained  in  a  bladder,)  to  the  part.  Cold 
is  used,  in  these  cases,  with  the  view  of  lessening  the  volume  of  the  hernial  tumour,  which 
it  may  cflcct  partly  by  constringing  the  living  tissues,  partly  by  causing  a  physical  diminu- 
tion of  bulk  of  the  contents  of  the  hernial  sac;  but  its  efficacy  is  deserving  of  httlc  iaith. 

3.  To  alleviate  pain. 

In  slight  bums  or  scalds,  immediate  relief  from  pain  is  obtained  by  pliiuging  the  part 
iu  cold  water.  Cardialgia  is  sometimes  relieved  by  the  internal  use  of  ice  or  ice-cold 
water. 

J3.  Uses  of  the  Secondary  Effects  of  Cc/M.— The  secondary  effects 


1  Did.  of  Prad.  Medicine,  art.  Cold,  by  J.  Copliiiid,  M.D. 

2  Kellic,  Trans,  of  the  MedicM-Ckirunfical.  Sodety  of  Ediiihimih,  vol.  i.  p.  S-i. 
Gullot,  Diss.  Inaug.  de  Friyoris  Usii  T/ierapeulico,  Berol.  1838. 

Lisjloii,  Elements  of  {iuryenj,  j).  20,  M  edit.  1840. 
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(conimonlv  termed  rmction)  of  cold  are  the  opposite  of  the  primary  effects 
Vheu  we'desire  to  obtain  them  for  therapeutical  purposes,  we  employ  cold 
of  less  intensity,  or  for  a  shorter  period,  than  when  we  wish  to  procure  the 
primary  effects.    Moreover,  mechanical  concussion  is  frequently  conjoined,  as 
in  the  shower  bath,  the  douche-bath,  and  cold  affusion. 

They  are  employed  for  several  purposes,  of  which  the  following  are  illus- 
trations : — 

1.  To  strengthen  and  give  tone  to  the  system. 

Examples.— "YhQ  shower-bath  and  cold  plunge-bath  are  used  as  ordinary  hygienic  agents 
to  promote  health  and  strength. 

2.  To  make  a  sudden  and  powerful  impression  on  the  system. 

a.  To  inten-upt  the  progress  of  fever.  ^-^/M/j/e.— Cold  affusion  has,  in  some  eases,  cut 
short  fever  at  once  ;  a  disposition  to  sleep  and  sweating  has  ensued,  and  the  patient  has 
awoke  almost  free  from  disease.  •      r    ^^  i 

b.  To  act  on  the  excito-motory  system.  Examples.-  Cool  air,  aspersion  oi  colcl_ water, 
and  cold  affusion  in  syncope,  spasmodic  closure  of  the  glottis,  hysteria,  epilepsy,  poisoning 
by  hydrocyanic  acid,  opium,  &c.  Cold,  in  these  cases,  excites  a  sudden  act  of  inspiration. 
"'The  influence  of  cold  water  dashed  on  the  face,  and  the  influence  of  the  diffused  contact 
of  the  cold  bath,  in  exciting  sudden  sobbing  acts  of  inspiration,  are  well  known.''^  [It 
has  also  been  recommended,  and  with  great  show  of  reason,  to  dash  cold  water  over  the 
faces  of  children  stillborn,  and  also  of 'persons  drowned,  •  with  the  view  of  exciting  the 
respiratory  act  after  the  body  has  been  warmed.— Ed.] 

3.  To  recall  the  vital  properties  to  frost-bitten  parts. 

In  the  treatment  of  frost-bite,  the  object  to  be  obtained  is  the  very  gradual  restoration 
of  the  part  to  its  normal  state,  by  the  use,  in  the  first  instance,  of  the  lowest  degree  ol' 
warmth,  and,  subsequently,  of  gradually  augmented  warmth. 

4.  To  effect  local  excitation. 

Examples. — Local  douches  or  pumping  in  old  rheumatic  and  paralytic  affections,  stiff 
joints,  &c. 

Cautions. — In  the  use  of  ice,  ice-cold  water,  and  freezing  mixtures,  some 
caution  must  be  exercised,  lest  the  cooling  effect  be  carried  too  far.  Nurses 
frequently  err  from  ignorance,  on  this  point.  The  head  and  other  parts  of 
the  body  are  frequently  cooled  down  below  the  healthy  standard,  and,  in  some 
cases,  death  and  sloughing  of  the  integuments  are  thereby  produced. 

In  persons  disposed  to  apoplexy,  and  in  patients  affected  with  maladies  of 
the  heart  or  lungs,  cold  bathing,  especially  in  those  unaccustomed  to  it,  or  in 
those  whose  circulation  is  feeble,  is  by  no  means  devoid  of  danger. 

Methods  of  Cooling  'ihe  Body. — There  are  two  methods  of  lowering 
the  temperature  of  the  body  : — 

1.  By  diminishing  the  amount  of  animal  heat  generated  in  the  system ;  as  by  starva- 
tion, inactivity,  loss  of  blood,  and,  perhaps,  by  the  medicinid  substances  termed  sedatives 
and  refrigerants. 

2.  By  the  abstraction  of  heat  from  the  body. 

Of  these  two  methods  the  latter  is  the  special  object  of  our  present  inquiries, 
and  requires  further  examination. 


'  Dr.  Marshall  Hail,  On  the  Diseases  and  Beranf/em.enls  of  the  Nervous  System,  \>.  1 14,  Loud. 
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Tlie  abstraction  of  heat  from  the  body  may  be  effected  in  three  ways  : — 

1.  By  promoting  tlie  radiation  of  heat  from  tlie  surface  of  the  body. 

2.  By  promotiiis^  evaporation  from  the  surface  of  the  body. 

3.  By  conduction,  or  the  contact  of  cold  substances. 

1.  Cold  by  Eadiation. 

Heat  radiates  from  all  bodies,  but  unequally  so  :  the  hotter  body,  cxteris 
parilus,  evolves  more  heat  by  radiation  than  the  colder  one.  Hence,  by 
exposure  to  cool  air,  the  naked  body  is  cooled  partly  by  radiation,  partly  by 
the  contact  of  the  particles  of  cold  air  with  the  cutaneous  surface.  Clothing 
acts  as  a  screen,  and  checks  radiation  and  the  contact  of  cold  air. 

On  many  occasions  we  avail  ourselves  of  these  circumstances,  and  use 
radiation  as  a  means  of  cooling  the  living  surface.  Thus  hemorrhage  is 
frequently  checked  by  exposing  the  bleeding  surface  to  the  cold  air  ;  and 
cerebral  vascular  excitement  is  lessened  by  uncovering  or  shaving  the  head. 

2.  Cold  by  Evapokation. 

The  conversion  of  a  liquid  into  a  vapour  is  attended  with  the  absorption  of 
heat.  Hence  if,  at  the  surface  of  the  body,  evaporation  be  effected,  cold  is  pro- 
duced. The  use  of  ethereal,  alcoholic,  and  aqueous  evaporating  lotions,  to 
reHeve  local  irritation  and  superficial  inflammation,  is  so  familiar  to  every  one, 
as  scarcely  to  require  notice.  Circumstances  which  promote  evaporation 
augment  the  intensity  of  the  cold.  Thus  fanning  or  blowing  the  part  ^in- 
creases the  cold  by  effecting  a  more  rapid  evaporation  of  the  lotion.  The 
application  of  these  liquids  should  be  effected  by  means  of  a  single  layer  of 
thin  muslin  or  linen,  and  not  by  a  compress.  A  most  intense  degree  of 
cold  is  produced  by  dropping  ether  on  the  part,  and  effecting  rapid  evapora- 
ti'Jn  by  blowing.  Evaporating  lotions  are  applied  to  the  head  with  great  relief 
in  cephalalgia,  phrenitis,  fever  with  disorder  of  the  cerebral  faculties,  and 
poisoning  by  opium.  In  the  treatment  of  traumatic  ophthalmia,  as  well  as  of 
the  incipient  stage  of  inflammation  of  the  outer  tunics  of  the  eye,  cold 
lotions  are  useful ;  but  in  internal  ophthalmia  they  are  injurious. 

3.  Cold  by  Conduction. 

Cold  substances  placed  in  contact  with  the  body  cool  it  by  conducting  away 
its  heat.  Those  which  are  employed  for  this  purpose  are  cold  air,  cold 
liquids,  and  cold  solids. 

a.  Cold  Air. 

In  febrile  diseases,  accompanied  with  preternatural  heat,  exposure  to  pure 
and  moderately  cool  air  (from  50°  to  t)U°  P.)  lowers  the  temperature  of  the 
body,  and  reduces  excessive  vascular  action. 

b.  Cold  Liquids, 
a.  Cold  Liquids  used  externally. 
1.  The  Cold  Bath.— The  tempei-uture  of  this  ranges  from  33°  to  about 


Thk  Cold  Bath  ;  Cold  Affusion. 
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75°  F.  :  when  below  50°  P.,  the  batli  is  considered  very  cold.    Its  primary 
effects" constitute  the  ,s/,ack,—its  secondary  effects,  the  reaction  ox  gloio. 

The  immediate  effects  of  tlie  cold  bath  are— a  sensation  of  cold  (speedily 
followed  by  one  of  warmth),  contraction  of  the  cutaneous  vessels,  paleness  of 
the  skin,  diminution  of  perspiration,  and  reduction  of  the  volume  of  the  body. 
Shiverinf?,  and,  as  the  water  rises  to  the  chest,  a  kind  of  convulsive  sobbing, 
are  also  experienced.  Continued  immersion  renders  the  pulse  small,  and, 
uhimately,  imperceptible,  and  the  respiration  difficult  and  irregular ;  a  feeling 
of  inactivXv  succeeds ;  the  joints  become  rigid' and  inflexible;  pain  in  the 
head,  drowsiness,  and  cramps,  come  on;  the  temperature  of  the  body  falls 
rapidly ;  and  faiutness,  followed  by  death,  ensues. 

The  contracted  state  of  the  siiperficial  vessels  produced  by  the  cold  and  by  the  pressure 
of  the  water  causes  the  blood  to  accumulate  in  the  internal  vessels.  The  palpitations 
arise  from  the  efforts  made  by  the  heart  to  rid  itself  of  the  increased  quantity  of  blood 
thrown  on  it ;  while  the  pulse  continues  small,  because  the  arteries  remain  contracted. 
The  internal'veins  becoming  gorged,  the  functions  of  the  brain  necessarily  suffer ;  and 
hence  arise  headache,  drowsiness,  cramps,  and,  in  some  cases,  apoplexy.  The  difficult 
respuration  depends  on  the  accumulation  of  blood  in  the  lungs.  The  contracted  state  of 
the  superficial  vessels  accounts  for  the  diminished  perspiration;  while  the  increased 
secretion  of  urine  is  referable  to  the  blood  being  driven  towards  the  internal  organs. 

If  the  immersion  be  only  temporary,  reaction  quickly  follows.  The  cuta- 
neous circulation  is  speedily  re-established  ;  a  glow  is  felt ;  perspiration  comes 
on ;  the  pulse  becomes  full  and  frequent ;  and  the  body  feels  invigorated. 

The  cold  bath  is  employed  with  the  view  of  obtaining  the  nervous  impres- 
sion or  shock, — the  refrigeration, — or  the  reaction  or  glow^^ ;  but  principally 
for  the  latter  purpose  in  cases  where  it  is  desirable  to  increase  the  tone  and 
vigour  of  the  body. 

"in  weakly  and  debihtated  subjects,  the  reaction  or  glow  is  imperfectly 
effected,  and  in  such  the  cold  bath  acts  injuriously.  In  delicate  persons 
(females  especially),  with  feeble  and  languid  circulation,  cold  extremities,  and 
torpor  of  system,  cold  sea-bathing  frequently  aggravates  all  these  symptoms^. 
Whenever  cold  bathing  is  followed,  for  several  hours,  by  coldness  of  surface, 
blueness  of  lips,  feeble  pulse,  reduction  of  strength,  and  headache,  its  use 
should  be  prohibited. 

In  diseases  of  the  heart  and  lungs  it  is  a  dangerous  remedy ;  as  also  in 
persons  disposed  to  apoplexy,  and  who  are  unaccustomed  to  cold  bathing. 
It  is  a  common  opinion  that  immersion  in  cold  water  is  dangerous  when  the 
body  is  heated  by  exercise,  or  other  exertion ;  and  hence  it  is  customary  with 
bathers  to  wait  until  they  become  cool.  Dr.  Currie^  has  strongly  combated 
both  the  opinion  and  the  practice  :  the  first,  he  says,  is  erroneous ;  the  second, 
injurious. 

The  Cool  Bath  (whose  temperature  is  from  60°  to  about  75°)  is  commonly 
used  as  a  luxury,  and  for  cleanliness. 

2.  Cold  Affusion  {perfmio;  (carax^o-'c). — Affusion  was  employed  as  a 
hygienic  agent  and  luxury,  by  the  Greeks  and  Orientals  at  a  very  early 


'  Cyclofcedia  of  Practical  Medicine,  art.  Battling,  by  Dr.  J.  Porbes. 
For  some  judicious  remarks  on  this  subject,,  consult  Dr.  Metcalle's  woric  entillcd  Caloric;  its 
Mechanical,  Chemical,  and  Vital  Agencies  in  tlie  I'tienomena  of  Nature,  2  vols.  8vo!  Lond.  1843. 
J*  Medical  Reports  on  tfie  Effects  of  Water,  cold  and  warm,  as  a  Remedy  in  Fever  and  otlier 
Jjueaset,  vol.  i.  p.  112, 
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period.  Homer^  makes  some  allusions  to  it ;  Hippocrates^  u.^ed  it  in  jnedi- 
cine;  and  Celsus^  recommends  it  in  some  affections  of  the  head.  The  last- 
mentioned  writer  also  states,  that  Cleophantus  (a  physician  who  lived  about 
300  years  before  Christ)  employed  hot  affusion  in  intermittents.^ 

The  affusion  on  the  head  is  thus  effected : — The  water  is  to  be  poured  on 
the  head  (inclined  over  a  pan  or  tub),  by  means  of  an  ewer  or  pitcher,  from 
a  height  of  two  or  three  feet.  If  the  patient  be  confined  to  his  couch,  the 
head  should  be  inclined  over  the  side  of  the  bed.  In  children,  it  is  sufficient 
to  squeeze  a  large  sponge  (previously  soaked  in  water)  at  some  height  above 
the  head,  as  recommended  by  Dr.  Copland.^  When  the  object  is  to  apply 
affusion  to  the  whole  body,  the  patient  is  placed  in  a  large  tub  or  pan  {e.g.  a 
bathing  tub  or  washing  pan),  and  then  an  attendant,  standing  on  a  chair, 
may  readily  effect  it.  The  time  that  the  affusion  should  be  continued  varies, 
according  to  circumstances,  from  a  quarter  of  a  minute  to  two  or  three 
minutes  ;  but  in  some  cases  it  has  been  employed  for  twenty  minutes.  After 
the  affusion  the  body  should  be  carefully  wiped  dry,  the  patient  wrapped  up 
warm,  and  placed  in  bed. 

The  effects  of  affusion  depend  partly  on  the  temperature  of  the  hquid,  and 
partly  also  on  the  sudden  and  violent  shock  given  to  the  system  by  the 
mechanical  impulse  :  hence  the  reason  why  the  effects  vary  according  to  the 
height  from  which  the  water  is  poured. 

When  water  whose  temperature  is  between  33°  and  60°  E.  is  used,  we 
denominate  the  affusion  cold.  To  a  certain  extent  the  effect  of  cold  affusion 
is  analogous  to  that  of  the  cold  bath,  but  modified  by  two  circumstances, 
namelv,  the  short  period  during  which  the  cold  is  apphed,  and  the  mechanical 
influence  of  the  stream  :  hence,  its  primary  effects  are  very  transient,  and 
reaction  speedily  follows.  By  a  long  continuance  of  affusion,  however,  the 
heat  of  the  body  is  considerably  reduced,  and  the  same  diminution  of  ^dtal 
action  occurs  as  when  the  cold  bath  is  employed.  "  When/'  says  Dr.  Copland, 
"  the  stream  of  water  is  considerable,  and  falls  from  some  height  upon  the 
head,  the  effect  on  the  nervous  system  is  often  very  remarkable,  and  approaches 
more  nearly  than  any  other  phenomenon  with  which  I  am  acquainted  to 
electro-motive  or  galvanic  agency.''  j  t   •  n , 

Cold  affusion  is  used  principally  in  those  cases  where  it  is  considered  desn-able 
to  make  a  powerful  and  sudden  impression  on  the  system ;  as  in  continued, 
intermittent,  and  eruptive  fevers.  In  fever  it  may  be  used  with  safety, 
according  to  Dr.  Currie^  and  others,  ^'when  there  is  no  sense  of  chiUmess 
present,  when  the  heat  of  the  surface  is  steadily  above  what  is  natural,  and 
when  there  is  no  general  or  profuse  perspiration."  It  is  inadmissible  during 
either  the  cold  or  the  sweating  stage  of  fever,  as  also  in  the  hot  stage,  when 
the  heat  is  not  greater  than  ordinary.  In  some  instances  it  seems  to  act  by 
the  shock  it  communicates  to  the  system  ;  for  the  effect  is  almost  immediate, 
the  disease  being  at  once  cut  short."  The  patient  has  fallen  asleep  immediately 
afterwards,  profuse  perspiration  has  succeeded,  and  from  that  tune  recovery 


'  Odyssey,  x.  362. 

2  Aphorismi,  sect.  v.  npli.  21 ;  and  sect.  vii.  apli.  43. 
^  Lib.  i.  cap.  4. 

Ibid.  lib.  iii.  cup.  14. 
*  London  Medical  GaxeUe^  vol.  x. 
"  Op.  supra  cit. 
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commenced.  This  plan  of  extiiiguisliing  a  fever,  however,  frequently  fails ; 
and,  in  tlu^t  event,  it  may  place  the  patient  in  a  worse  condition  than  before ; 
hence  it  is  not  often  adopted. 

In  eruptive  fevers  it  has  been  applied  during  the  fever  which  precedes  the 
eruption,  as  also  after  this  has  been  established ;  it  has  been  used  in  both 
scarlet  fever  and  small-pox,  and  even  in  measles ;  but  its  employment  in  the 
latter  disease  is  objectionable,  on  account  of  the  tendency  to  pulmonary 
inflammation,  in  which  affection  cold  affusion  is  prejudicial. 

Cold  afl'usion  has  been  used  in  croup,  principally  with  the  view  of  removing 
the  spasm  of  the  glottis,  which  endangers  the  life  of  the  patient. 

Cold  affusion  is  used  with  advantage  in  numerous  other  diseases  :  as  in 
poisoning  by  hydrocyanic  acid,  alcohol,  opium,  belladonna.,  &c. ;  in  asphyxia 
caused  by  the  inhalation  of  carbonic  acid,  the  fames  of  burning  charcoal^  sul- 
phuretted hydrogen,  &c. ;  in  hysteria  and  epilepsy ;  in  puerperal  convul- 
sions ;  in  mania ;  as  also  in  tetanus.  In  malignant  cholera  it  sometimes 
proved  valuable;^  principally,  however,  in  mild  cases.  In  severe  attacks  the 
power  of  reaction  was  insufficient.  In  the  latter  stages  of  inflammatory  and 
other  hrain  affections  of  children  it  is  often  serviceable. 

Cool  and  tejnd  affusion  are  employed  as  substitutes  for  cold  affusion 
where  dread  is  entertained  of  the  effect  of  the  latter.  They  are  safer,  though 
less  powerful  agents. 

3.  The  Showee-bath  [impluvium) . — The  shower-bath  is  very  similar  in  its 
effects  to,  but  milder  than  affusion,  and  is  frequently  employed  as  a  hygienic 
agent  to  promote  the  tone  and  vigour  of  the  body.  In  insanity  it  is  used  with 
the  greatest  benefit  to  allay  mental  excitement.  In  violent  cases,  "  the  appli- 
cation of  the  shower-bath,  the  patient  being  up  to  the  middle  in  warm  water, 
seldom  fails  to  subdue  the  paroxysms."^  The  period  during  which  it  should 
be  continued  is  a  circumstance  of  some  moment.  Dr.  Conolly  observes  that 
it  "  should  be  suspended  when  the  patient  appears  overcome,  and  instantly 
renewed  when  symptoms  of  violence  recur.  A  strong  shower  continued  even 
for  a  minute  has  sometimes  considerable  effect;"  and  it  should  never  be 
"  many  minutes  prolonged  without  careful  observation  of  the  patient's  state. 
After  four  or  five  apphcations  of  this  kind,  the  patient  becomes  entirely  sub- 
dued, and  should  then  be  taken  out  of  the  bath,  rapidly  dried,  warmly  covered 
up,  and  put  into  bed,  with  every  possible  demonstration  of  kind  attention. 
Calmness  and  sleep  are  the  usual  results;  and  more  permanent  effects  fre- 
quently follow.  A  bath  of  this  kind  appears  to  produce  a  moral  as  well  as 
a  physical  impression ;  being  succeeded,  in  recent  cases,  by  tranquillity  for  a 
few  days,  and  in  chronic  cases  by  quietness  and  improved  behaviour  for  many 
weeks,  and  sometimes  even  for  months." 

An  extemporaneous  shower-bath,  produced  by  the  aid  of  a  cullender,  mav 
be  used  to  allay  the  violent  delirium  of  fever ;  and  is  rendered  more  beneficial 
if  the  patient  can  be  persuaded  to  sit  in  a  semicupium  of  warm  water.^ 

4.  The  Douche  [duccia).~'n^Q  iQvm  douche  is  applied  to  a  stream  of 
water  directed  to,  or  made  to  fall  on,  some  part  of  the  body.  Its  effect 
depends  in  part  on  the  mechanical  action  or  percussion,  and  in  part  on  the 


1  Lotid.  Med.  Gaz.  vol.  ix.  pp.  452,  502,  and  505. 

Ur.  Conolly's  Report,  before  quoted,  p.  66. 
^  Dr.  Leiidrick,  Lond.  Med.  Gaz.  vol.  xxiv,  p.  104. 
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temperatuie,  of  the  liquid.  A  column  of  water  twelve  feet  high,  made  to  fall 
perpendicularly  on  the  top  of  tlie  head,  excites  such  a  painful  sensation,  that, 
it  is  said,  the  most  furious  maniacs,  who  have  once  tried  it,  may  sometimes 
be  awed  merely  by  the  threat  of  its  application;  and  hence  one  of  its  uses  in 
madness,  as  a  means  of  controlling  the  unfortunate  patient.  "  A  contro- 
versy lately  arose  among  certain  Prench  physicians  concerning  the  application 
of  the  douche;  which  some  were  disposed  to  use  as  a  specific  against  delusive 
notions.  The  patient  was  to  be  kept  under  the  douche  until  he  entirely 
recanted.  The  principle  is  extremely  doubtful,  and  it  should  be  remembered 
of  every  severe  application,  that  lunatics  are  seldom  able  to  make  their  real 
sufferings  distinctly  known.  M.  Esquirol  subjected  himself  to  the  douche; 
and  he  describes  the  sensation  as  very  painful,  resembling  the  continued 
breaking  of  a  column  of  ice  on  the  head,  followed  by  a  feehng  of  stupefaction 
which  lasted  an  hour  afterwards.'' ^ 

The  douche  is  one  of  the  remedies  employed  by  hydropathists.  _ 
It  is  a  powerful  and  dangerous  stimulant,  and  requires  great  caution  m  its 
use  and  apphcation. 

Topical  douches  are  applicable  in  some  cases  of  local  disease  requirmg_  a 
powerful  stimulus;  as  old  chronic  affections  of  the  joints,  whether  rheumatic, 
ffoutv  or  otherwise ;2  paralytic  affections ;  sciatica;  old  glandular  swellmgs ; 
chronic  headache ;  deafiiess,  &c.  Dr.  Butzke^  has  receutly  employed  it  with 
ffood  effect  in  old  ulcers  of  the  feet. 

The  eye-douche  has  been  employed  as  a  hygienic  agent.    J ungken  regards 
it  as  an  effective  stimulant  for  promoting  the  restoration  of  convalescent  eyes, 
and  which  may  be  substituted  for  eye-waters  and  spirit-waslies.    Beer  con- 
trived an  apparatus  for  effecting  it.    It  consisted  of  a  double  tm  vessel;  the 
outer  vessel  containing  ice,  to  cool  the  water  contained  m  the  mner  one 
Erom  the  inner  vessel  descended  a  narrow  tin  tube  of  about  tour  or  live  teet 
long,  and  terminating  in  a  fine  jet  turned  upwards,  from  which,  when  required, 
could  be  obtained  a  slender  stream  of  water,  which  was  regulated  by  a  stop- 
cock.   Schmalz,  Mauthner,  and  Bischoff,  have  effected  various  modifications 
of  this  apparatus.    The  simplest  method  consists  of  a  tumbler  filled  with  ice- 
cold  watii,  into  which  dips  the  short  leg  of  a  glass  syphon.    The  longer  leg 
of  the  syphon  should  descend  considerably  below  the  bottom  of  the  tumblei, 
and  ter^nate  in  a  small  point  curved  upwards.    Gra  e  employed  adapta  ion 
tubes  of  glass  or  brass,  which  were  attached  to  the  syphon  by  an  mdia-rubb 
collar,  and  by  means  of  which  every  requisite  direction  and  force  could  be 
given  to  the  jet  of  water. 

The  operation  of  pumping  practised  at  Batli  may  be  regarded  as  %kind  of  dc^^^^^^^^ 
degree  0?  extent  of  Va/plication  -  ^eter-^^^^^ 

the  pump  IS  raised  or  depressed,  liom  M  to  /uu  stiOJies  01  ''"^  i*"^  J ,  dimuiislied 
generall/directed  to  be  taken  at  one  time,  winch,  however,  "^^J  ^e  nc  ease^^  Ti^e^ater 
fccording  to  the  age,  sex,  strength,  or  other  circumstances  of  the  patient,  ilie  Mater 
does  not  issue  in  gushes,  but  in  a  continuous  stream. 


1  Dr.  Conolly'8  Report,  before  cited,  p.  63  ^j^^  ^^^^^  f^,. 

2  See  some  observations  of  Lisfrunc  on  the  use  ol  tlie  doucne  in  wiuui-  ^, 
1834-35,  vol.  ii.  p.  337-  . 

3  Lonr/on  Medical  Gazette  for  ] 839-40.  vol.  i  p.  bU.i.  Falconer.  M.D. 
*  A  Praclieal  Dluertation  on  the  Medicinal  Effects  of  the  Bath  Wate>s,  b)  V\.  1  jlconcr,  .... 

1790. 
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5  Washes.— Cold,  cool,  or  tepid  washing  or  sponging  may  be  u^ed  iii 
febrile  diseases,  with  great  advantage,  in  many  cases  where  allusion  is  not 
admissible,  or  where  timidity  on  the  part  of  the  patient  or  practi  loner  prevents 
the  employment  of  the  latter.  Dr.  Currie^  remarks,  that  in  all  cases  of  fever 
where  the  burning  heat  of  the  palms  of  the  hands  and  soles  of  the  leet  is 
present,  this  method  of  cooling  them  sliould  be  resorted  to.  A  little  vinegar 
is  frequently  mixed  with  the  water,  to  make  the  effect  more  refreshing,  bold 
wasliing  is  also  used  to  lessen  the  susceptibility  of  the  skm,  and  dimmish  the 
liability  to  rheumatism  and  catarrh.  On  the  same  principle  it  is  employed  to 
check  nocturnal  emissions.  Washing  or  sponging  must  be  effected  under 
precisely  the  same  regulations  as  those  already  laid  down  for  affusion. 

Dr.  Kinglake2  recommended  the  application  of  cold  water  to  parts  affected 
with  gout  j^'but  the  practice  is  somewhat  hazardous.  One  method  of  treating 
burns  is  by  the  application  of  cold  water  to  the  injured  part.  In  modern 
times.  Sir  James  EarleS  was  the  great  advocate  for  this  plan,  winch  proves 
more  successful  in  scalds  and  slight  burns.  The  burnt  part  should  be 
covered  with  rags,  and  kept  constantly  wetted  with  water,  m  which  ice  is 
placed  from  time  to  time ;    care  being  taken  never  to  remove  the  rags  from 

the  burnt  surface.^^**  ^^  ^  ■ 

If  the  cold  fluid  be  continually  renewed,  the  practice  has  been  called  irriga- 
tion.^ It  is  -effected  either  by  allowing  cold  water  to  drop  on  the  affected 
part,  from  a  stopcock  inserted  in  the  side  of  a  bucket  of_  water,  or  by  con- 
ducting a  stream  of  water  from  a  vessel  by  means  of  a  strip  of  cloth,  on  the 
principle  of  a  syphon. 

/3.  Cold  Liquids  used  internally. 

1.  Cold  Drinks.  —  Hippocrates,^  Celsus,?  and  other  ancient  writers, 
employed  cold  water  as  a  drink  in  ardent  fever.  In  modern  times,  also,  it 
has  been  extensively  used  in  the  same  malady.  Dr.  Hancock e^  called  it  the 
fehrifugum  magnum.  Its  employment,  however,  has  not  been  linaited  to 
fever.  Prom  its  supposed  great  efficacy  in  gouty  complaints,  Heyden^  termed 
it  the  arthritifiigum  magnum. 

We  are  indebted  to  Dr.  Cunie  for  the  examination  of  the  circumstances 
under  which  the  internal  employment  of  cold  water  in  fever  is  proper. 
According  to  him,  it  is  inadmissible  during  the  cold  or  sweating  stage,  but  is 
both  safe  and  advantageous  when  the  skin  is  dry  and  burning :  in  other 
words,  the  regulations  for  it  are  precisely  the  same  as  for  cold  affusion.  When 
exhibited  under  proper  circumstances,  cold  water  operates  as  a  real  refrigerant, 
reducing  preternatural  heat,  lowering  the  pulse,  and  disposing  to  sweating. 


^  Reports,  4th  edit.  rol.  i.  p.  72. 

2  A  Dissertation  on  the  Gout,  Loud.  1804  ;  Additional  Cases  of  Gout,  Lond.  1807. 

*  An  Essay  on  the  Means  of  Lessening  the  Effects  of  Fire  on  the  Human  Body,  Loud.  1799. 

*  Two  Lectures  on  the  Frimary  and  Secondary  Treatment  of  Burns,  by  H.  Earle,  Load.  1832, 

*  Macartney,  Treatise  on  Inflammation,  p.  158,  Loud.  1838. 

*  Be  Usu  Liquidorum. 
^  Lib.  iii.  cap.  7. 

8  Fehrifufjum.  Magnum,  or  Common  Water  the  best  Cure  for  Fevers,  and  probably  for  the 
Plague,  5th  edit.  Lond.  1723. 

*  Arthritifugum  Marpium,  a  Physical  Discourse  on  the  Wonderful  Virtues  of  Cold  Water, 
Lond.  1724. 
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Occasionally,  however,  serious  and  even  fatal  consequences  have  resulted  from 
the  employment  of  large  quantities  of  it  by  persons  who  have  been  rendered 
warm  by  exercise  or  fatigue. 

Besides  fever,  there  are  several  other  affections  in  which  cold  water  is  a 
useful  remedy.  Eor  example :  to  facilitate  recovery  from  epilepsy,  hysteria, 
and  fainting;  and  to  alleviate  gastric  pain  and  spasm.  Large  draughts  of  it 
have  sometimes  caused  the  expulsion  of  intestinal  worms  {Tcenia  d.nd  Ascaris 
vermicular  is) . 

2.  Cold  Injections. — a.  Cold  water  is  thrown  into  the  rectum  to  check 
hemorrhage,  to  expel  worms,  to  allay  local  pain,  to  rouse  the  patient  in 
poisoning  by  opium,  to  reheve  the  pain  of  hemorrhoids,  and  to  diminish 
vascular  action  in  enteritis. 

1).  Dr.  A.  T.  Thomson^  speaks  very  favourably  of  the  effects  of  cold  water 
introduced  into  the  vagina,  by  means  of  the  stomach-pump,  in  uterine 
hemorrhage. 

The  Cold-Wateb  Cuke,  or  hydropatliy,  though  not  yet  admitted  by  the  medical 
profession  among  the  legitimate  means  which  may  be  beneficially  employed  in  the 
treatment  of  diseases,  undoubtedly  includes  powerful  therapeutic  agents,  which,  in  the 
hands  of  the  educated  and  honourable  practitioner,  might  be  most  beneficially  resorted 
to.  It  does  not  confine  itself  to  the  use  of  cold  loater  only,  but  includes  i/y  siceating, 
diet,  exercise,  and  regulated  clothing.  The  cold  water  is  employed  both  internally  and 
externally  :  internally  in  the  form  of  potions,  gargles,  lavements,  and  injections  into  the 
ears,  ui-ethra,  and  vagina;  externally  by  baths,  ablutions,  wet  hnen  sheets,  and  wet  com- 
presses. The  baths  are  both  general  and  local :  the  former  include  full  baths  (portable, 
plunging,  river,  and  wave  baths),  half-baths,  shower-baths,  douches  (including  the  sturz- 
bath,  a  douche  on  a  large  scale),  and  drop-baths;  the  local  baths  comprehend  the  sitz-bath 
(sitting  bath)  either  in  still  or  flowing  water,  the  foot-bath,  the  hand-bath,  the  head-bath, 
the  ear-bath,  the  eye-bath,  &c.— I  must  refer  the  reader  who  may  be  desirous  of  informa- 
tion respectuag  it  to  works  professedly  devoted  to  this  subject. 

0.  Gold  Solids :  Ice  and  Snow. 

The  temperature  of  these  agents  does  not  exceed  32°  P.  They  are  employed 
both  internally  and  externally,  to  obtain  sometimes  the  primary,  at  other  tunes 
the  secondary  effects  of  cold. 

1.  External  Use.— a.  Of  the  Primary  Effects. — Ice  is  used  to  check 
hemorrhage,  more  especially  when  the  bleeding  vessel  cannot  be  easily  got  at 
and  tied ;  as  after  operations  about  the  rectum,  more  especially  for  piles  and 
fistula.  It  is  applied  to  the  chest  in  dangerous  hemoptysis,  and  to  the  abdo- 
men in  violent  floodings.  In  some  of  these  cases,  especially  in  uterine  hemor- 
rhage, more  benefit  is  obtained  by  pouring  cold  water  from  a  height  {cold 
affusion  or  douche)  than  by  the  use  of  ice. 

A  bladder  containing  pounded  ice  [ice  2wultice)  has  been  applied  to  her- 
nial tumours  to  diminish  their  size  and  facilitate  their  reduction ;  but  uotuitli- 
standing  that  the  practice  has  the  sanction  and  recommendation  of  Sir  Astley 
Cooper,2  it  is,  I  believe,  rarely  followed,  not  having  been  found  successful: 
while,  if  too  long  continued,  it  may  cause  gangrene.  In  this,  as  well  as  in 
other  cases,  where  ice  or  snow  cannot  be  procured,  a  freeziiuj  mi.vture  may 
be  substituted.    Per  this  purpose,  five  ounces  of  sal  ammoniac,  five  ounces  of 


1  Wmients  of  Materia  Medica  and  Theraj)mdics,vo\r\\.\>.l^,'^J^^-}^^^^  i  icru 

2  The  Amidmy  and  ISuryical  Treatment  of  Inguinal  and  Con  ff  ami  at  Hernw,  \i.  3;.,  Loiul.  Ib04. 
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nitre,  and  a  pint  of  water,  are  to  be  placed  in  a  bladder,  and  applied  to  the 
part.  Ice  has  also  been  applied  in  prolapsus  of  the  rectum  or  vagma,  when 
inflammation  has  come  on  which  threatens  to  termmate  m  mortification. 

The  ice-cap  [i.  e.  a  bladder  containing  pounded  ice)  is  apphed  to  the  head 
with  great  benefit  in  inflammation  of  the  brain  ;  in  fever,  where  there  is  great 
cerebral  excitement,  with  a  hot  dry  skin;  and  in  acute  hydrocephalus.  In 
apoplexy,  likewise,  it  might  be  useful ;  as  also  in  delirium  tremens,  and  m 
mania  with  great  mental  excitement.  In  the  retention  of  urine  to  which  old 
persons  are  liable,  ice-cold  water  appKed  to  the  hypogastrium  is  sometimes 
very  effective  in  causing  the  evacuation  of  this  secretion. 

1).  Of  the  Secondary  Effects.— ^vkiion  with  ice  or  snow  is  employed  to 
produce  the  secondary  effects  of  cold  in  diminished  sensibility  of  the  skm,  and 
in  the  rheumatism  or  gout  of  old  and  enfeebled  persons ;  but  its  most  common 
use  is  as  an  application  to  frost-bitten'parts.  The  feet,  hands,  tip  of  the  nose, 
and  pinnge  of  the  ears,  are  the  organs  most  frequently  attacked.  In  order  to 
guard  against  mortification,  and  other  ill  effects  arising  from  a  too  rapid 
change  of  temperature,  the  vital  properties  must  be  slowly  and  gradually 
recalled.  In  order  to  effect  this,  the  frost-bitten  part  should  be  rubbed  with 
snow  or  pounded  ice,  or  bathed  in  ice-cold  water,  very  gradually  raising  the 
temperature  of  the  applications  until  the  part  acquires  its  natural  heat. 

2.  Internal  Use. — Ice^  or  ice-cold  water,  is  swa:llowed  for  the  purpose  of 
obtaining  either  the  primary  or  the  secondary  effects  of  cold.  Thus,  it  is 
taken  to  cause  contraction  of  the  gastric  vessels,  and  thereby  to  check  or 
stop  hemorrhage  from  the  mucous  membrane  of  the  stomach.  It  has  also 
been  found  beneficial  in  nasal,  bronchial,  and  uterine  hemorrhage.  In  the 
latter  cases,  the  constriction  of  the  bleeding  vessels  must  be  effected  through 
the  sympathetic  relations  which  exist  between  the  stomach  and  other  organs. 
Ice  is  also  employed  to  relieve  cardialgia,  vomiting,  and  spasmodic  pain  of  the 
stomach.  In  the  latter  stage  of  typhus  fever  its  internal  use  is  sometimes 
beneficial. 


4.  ELECTRICITAS.— ELECTRICITY. 

General  Eemarks. — The  agent  or  force  denominated  electricity  (from 
fjXeicrpoj/,  amber)  appears  to  exist  in  aU  terrestrial  bodies,  either  in  ?L2)assive 
and  quiescent  condition,  or  in  an  active  and  free  one.  The  latter  state  may 
be  induced  by  a  variety  of  circumstances,  which  are  denominated  modes  of 
electrical  excitement,  or  sources  of  electricity ;  and  the  bodies  in  which  this 
condition  of  electrical  activity  is  made  manifest  are  said  to  be  electrified. 

Active  or  free  electricity  exists  either  in  a  state  of  rest  and  equilibrium, 
when  it  is  called  statical,  or  in  that  of  motion  or  progressive  motion,  when  it 
is  termed  dynamical.  Its  activity  is  manifested  by  the  production  of  various 
phenomena,  denominated  its  effects,  and  which  are  of  six  kinds;  namely, 
mechanical,  luminous,  calorific,  chemical,  maynetic,  physioloyical. 

The  phenomena  presented  by  electricity,  obtained  from  difl'erent  sources, 
difi'er  "  not  in  their  character,  but  only  in  degree ;  and,  in  that  respect,  vary 
in  proportion  to  the  variable  circumstances  of  quantity  and  intensity^." 


'  Experimental  Researches  in  Eledricitij,  by  M.  Favntlny,  Lond.  1839,  8vo.  p.  102 ;  aud 
Philosophical  Transaclions,  ISiS. 
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"The  term  qtiantiti/,  in  electricity,"  says  Dr.  Earaday,  "  is,  perliaps,  sufficiently  defmite 
as  to  sense ;  the  term  intensity  is  more  difficult  to  define  strictly."  It  is  commonly  used 
to  indicate  the  ability  or  power  which  electricity  possesses  of  overcoming  resistance  to  its 
progress,  and  which  varies  in  degree  in  different  cases. 

The  voltaic  battery  yields  a  large  quantity  of  electricity  of  low  intensity, 
and  which  possesses  great  chemical  and  but  little  attractive  aud  repulsive 
powers ;  whereas  the  common  electrical  machine  gives  a  small  quantity  of 
electricity  of  high  intensity,  and  whose  chemical  powers  are  very  feeble,  but 
whose  attractive  and  repulsive  influence  is  very  great.  The  former  source, 
therefore,  is  said  to  yield  electricity  of  quantiti/ ;  the  latter,  electricity  of 
intensity. 

The  relative  quantities  of  electricity  evolved  by  the  ordinary  electrical  machine  and  the 
voltaic  battery  have  been  ascertained  by  Dr.  Faraday^  to  be  as  follows  .—A  voltaic  battery, 
consisting  of  "two  wires,  one  of  platina  and  one  of  zinc,  each  one  eighteenth  of  an  inch  in 
diameter,  placed  five-sixteenths  of  an  inch  apart,  and  immersed  to  the  depth  of  five-eighths 
of  an  inch  in  acid,  consisting  of  one  drop  of  oil  of  vitriol  and  four  ounces  of  distilled 
water  at  about  60°  lah.,  and  connected  at  the  other  extremities  by  a  copper  wire  eighteen 
feet  long  and  one-eighteenth  of  an  inch  in  thickness,  yielded  as  mucn  electricity,  m  little 
more  than  three  seconds  of  time,  as  a  Leyden  battery  charged  by  thirty  turns  of  a  very 
large  and  powerful  plate  machine  [fifty  inches  m  diameter]  iii  full  action."  And  the  same 
authority  further  obsei-ves,  that  800,000  such  charges  of  this  Leyden  battery^"  would  be 
necessary  to  supply  electricity  sufficient  to  decompose  a  single  grain  of  water." 

The  relative  degrees  of  intensity/  of  the  electricity  obtained  from,  the  common  electric 
machine  and  from  the  voltaic  battery  have  not  been  accurately  measured.  The  following 
illustrations,  however,  will  give  some  idea  of  their  enormous  difference  :— "  Wlien  in  good 
excitation,"  says  Dr.  Earaday,^  "  one  revolution  of  the  plate  [machine  above  alluded  toj 
will  o-ive  ten  or  twelve  sparks  from  the  conductors,  each  an  inch  in  length.  Sparks  or 
flashes  from  ten  to  fourteen  inches  in  length,  may  be  easily  drawn  from  the  conductors 
It  is  obvious,  therefore,  that  the  intensity  of  the  electricity  thus  obtained  is  very  great. 
But  that  of  voltaic  electricity,  though  varying  according  to  the  chemical  character  ot  tte 
elements  used  and  the  energy  or  intensity  of  the  affinities,^  is  always  much  more  feeble. 
Mr  Gassiot*  found  that  the  electricity  produced  by  320  series  of  Darnell  s  constant  battery 
affected  the  gold-leaf  electrometer,  but  did  not  possess  sufficient  intensity  to  pass  throng  i 

1  th  of  an  inch  of  air.  With  a  water  battery  of  3520  pairs,  the  sparks  were  only  Joth 
of  an  inch  lono' '  Lastly,  with  100  series  of  Grove's  nitric  acid  battery,  carefully  insulated, 
the  terminals  consisting  of  copper  disks  six  inches  in  diameter,  the  sparks  obtamed  were 
only  T^^ootli  of  an  inch  in  length.^ 

The  action  or  effect  called  the  discharge  may  be  effected  in  four  modes 
by  conduction,  by  convection,  by  disruption,  and  by  electrolysis 

The  discharge  of  electricity  through  the  animal  body,  hke  that  through 
water  and  acidulated  and  saline  solutions,  is  effected  by  electrolysis. 

In  the  electrolytic  discharge,  the  ions,  or  substances  which  are  evolved  or  set  free  by 
the  electro-chemical  decomposition,  appear  only  at  the  electrodes  «r  poles,  these  be  n^ 
"  the  limiting  surfaces  of  the  decomposing  substance  and,  except  at  them,  e.  eiy  particle 
finds  other  particles,  having  a  contrary  tendency,  with  which  it  can  combine. 

In  every  mode  of  efl^ectiiig  electrical  excitement  there  are  two  opposite  or 

1  Experimantnl  Researches  in  Electricity,  pp.  102-7,  aud  pp  252-53. 

2  Op.  cit.  p.  84. 

Paraday,  Pldl.  Trans.  1834,  9th  Scries  of  Researches,  §  905-9l)J. 
Phil.  Trans.  1840. 

6  Ibid.  ]  844. 

Meeting  of  the  British  Association,  1846. 

7  Faraday.  PliU.  Trans.  18.S8,  12th  Series  of  Researches. 

»  Faraday,  Phil.  Trans.  1833,  5th  Scries  of  Researches,  §  53;). 
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antagonist  electricities  set  free  :  the  one,  called  j)osiiive  or  vitreous ;  the 
other,  negative  or  resinous. 

The  physical  and  chemical  phenomena  produced  by  an  electric  discharge  vary  somewliat 
according  as  it  takes  place  from  a  positive  or  negative  surface.^  The  physiological  effects 
appear  to  be  the  same;  though  formerly  positive  electricity  was  supposed  to  be  stimiUant, 
while  negative  electricity  was  thought  to  be  sedative.^ 

Physiological  Effects. — a.  On  Vegetables. — No  conclusive  evidence 
has  hitherto  been  adduced  demonstrative  of  the  influence  of  electricity  in 
promoting  vegetation.^ 

b.  On  Man  and  other  Animals. — Electricity  is  distinguished  from  other 
physical  agents  by  its  faculty  of  affecting  all  our  senses ;  whereas  "  light 
excites  no  organs  but  those  of  vision.  Heat  acts  only  on  our  feeling ;  whilst 
magnetism  exerts  upon  our  frames  no  perceptible  influence  whatever/''* 

It  will  be  convenient  to  consider  the  efi'ects  first  of  statical,  and  afterwards 
of  dynamical,  electricity. 

1.  Effects  of  Statical  Electricity  on  Man  atid  other  Afiinials. — No 
perceptible  influence  is  exercised  by  statical  electricity  over  the  animal  func- 
tions. In  clear  and  serene  states  of  the  weather,  the  atmosphere  is  usually 
charged  with  positive  electricity,  which,  by  induction,  renders  the  surface  of 
the  earth,  and  all  living  beings  thereon,  negative ;  while,  in  damp  and  wet 
weather,  the  reverse  states  usually  exist ;  the  atmosphere  being  negative,  and 
the  surface  of  the  earth  positive.  We  are  unable,  however,  by  our  feelings 
to  detect  these  opposite  electrical  conditions  of  the  atmosphere,  or  to  ascribe 
to  them  any  peculiar  influence  on  the  system. 

When  we  place  a  patient  in  what  is  called  the  electric  bath,  that  is,  on 
the  insulating  stool  or  chair,  and  in  connection  with  the  prime  conductor  of 
a  common  electrical  machine,  the  whole  surface  of  the  body  becomes  charged 
with  positive  electricity,  while  the  atmosphere  surrounding  it  is  rendered 
negative ;  but  no  constant  and  certain  physiological  effect  is  observed  there- 
from. In  some  cases,  it  is  said  the  pulse  is  quickened ;  in  others,  unaltered ; 
while,  in  a  third  class  of  cases,  it  becomes  reduced  in  frequency  at  the  end  of 
ten  or  fifteen  minutes.^  But  these  phenomena,  as  well  as  the  copious  perspi- 
ration, which  has  also  been  ascribed  to  the  electric  bath,  are  referable  rather 
to  the  excited  imagination,  fear,  or  other  feelings  of  the  patient,  than  to  the 
direct  influence  of  electricity  on  the  body. 

2.  Effects  of  Dytiamical  Electricity  on  Man  and  other  Animals. — The 
progressive  action  or  motion  of  electricity,  usually  denominated  the  electric 
current,  produces  remarkable  and  powerful  effects  on  the  animal  system: 
these  we  may  conveniently  arrange  under  four  heads ;  viz.  effects  on  the  ner- 
vous system,  efi'ects  on  the  muscles,  effects  on  the  secretory  organs,  and  effects 
on  the  heart  and  blood-vessels. 


'  Phil.  Trans.  1838,  12th  and  13th  Series  of  Researches;  Walker,  Ancount  of  Experiments 
wall  a  Constant  Battery,  in  the  Transactions  of  the  London  Electrical  Society  1838. 
^  Apjohn,  in  Cyclopadia  of  Practical  Medicine,  vol.  i.  art.  Electricity 

3  See  an  interesting  paper  by  Mr  Edward  Solly,  On  the  Injluencs  of  Electricity  on  Vegetalles, 
in  Journal  of  the  Horticultural  Society,  vol.  i.  1845.  Also,  Further  Observations,  in  the  same 
Journal,  1847.  CvV.  .'<• '  I'^ov' 

Peschel's  Elements  of  Physics,  \o\.  ii.  p.  1,  184G. 

Smith's  experiments  in  Dr  IIodgkin's  Translation  of  Edwards' work,  On  the  Influence 
or  Physical  Agents  on  Lfe,  p.  335,  Lond.  1832. 
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a.  Effects  on  the  Nervous  System. — According  to  Matteucci,i  the  nerves 
are  somewhat  better  conductors  of  electricity  than  the  cerebral  substance ;  but 
tlieir  conducting  power  is  four  times  less  than  that  of  muscle.  Todd  and 
Bowman,^  however,  could  detect  no  appreciable  difference  in  the  conducting 
power  of  nerve  and  muscle.  _ 

But  the  nerves  do  not  appear  to  be  equally  good  conductors  m  all  directions ; 
at  least,  it  appeared  to  Matteucci  that  the  spinal  nerves  were  better  conductors 
in  the  centrifugal  than  in  the  centripetal  direction.3 

aa.  On  the  Nerves  of  Sensation.— The  electric  current  acts  like  other 
stimulants  on  the  nerves  of  sensation,  and  excites  the  special  function  of 
each  nerve.  Thus,  when  transmitted  along  the  nerves  of  touch,  it  excites 
pain  the  shock,  and  other  disagreeable  sensations;  along  the  optic  nerve,  it 
causes  the  sensation  of  light;  along  the  gustatory  a  remarkable  taste ; 

along  the  auditory  nerve,  sound  ;*  and  along  the  olfactory  nerve,  the  sen- 
sation of  smell.^ 

The  effect  on  the  gustatory  nerve  is  not  referable  to  tbe  action  of  the  substances  i^ro- 
duced  by  the  electrolysis  of  the  salts  of  the  saliva ;  for,/r.^/y  the  sensation  may  be  excited 
bfa  cS-ent  which  is  too  feeble  to  decompose  these  salts ;  and,  secondly, experienced 
an  acMtasteLm  the  influence  of  an  electric  current  at  the  moment  ^yhenlus  tongue  was 
in  contact  with  an  alkaline  solution. 

RR  On  the  Nerves  of  Motion.— Wlien  an  electric  current  is  transmitted 
along  a  nerve  of  motion,  contraction  of  the  muscles  to  which  the  nerve  is 

distributed  is  produced.  .       ,  . 

MM  Loiiget  and  Matteucci^  have  made  some  very  curious  observations  on 
the  effects  of  the  electric  current  on  motor  nerves.  Immediately  after  the  death 
o  the  animal,  muscular  contractions  are  induced  both  a  the  commencement 
and  at  the  interruption  or  cessation  of  the  current  whether  it  be  direct  or 
hwerse.  But  some  time  after,  or  in  what  is  ca  led  the  second  stage  of  he 
vitality  of  the  nerve,  the  muscles  are  thrown  into  contraction  only  at  the 
Commencement  of  an  inverse  or  centripetal  current,  and  at  the  cessation  of  a 
direct  or  centrifugal  current. 

passes  in  the  opposite  du-ection. 

The  susceptibility  of  motor  nerves  to  the  influence  of  the  electric  current 

mavt  des  roVedbytbe  action  of  narcotic  poisons  ;  by  a  sufficiently  prolonged 
may     aesiroy^    y  ^^^^  ^^^^^^^    ^^^^^ .  ^ 

St  n»^^^  parts  of  tie  nerve  irritated  and  the  muscles; 
'^d  by  coSed  excitation  of  \he  nerve.^  But  the  muscular  contracta^ 
caused  by  the  commencement  of  the  inverse  current  continue  to  be  produced 
rrmuch  longer  time  than  those  which  arise  from  the  cessation  of  the  direct 
current.  

1  Traite'des  PhSnomenes  Electro-Physiologiques  des  Animaux,  p.  48,  Paris,  1844. 

2  Physiological  Anaiomy,  p.  243, 1845. 

3  Traile,  p.  50.  • 

4  Volta,  for  1800,  p.  403.  mo  t  „,i  m-^S 

«  Miillor's  Elenenls  erf  Physiology, Baly,     •  J-  P- 633' ^^^^^^^^^  Courant, 
e  llnvvort  entre  le  sms  du  Cuurant  electriqne  et  I es  Con t,  actions 
(Comptes  rnndus  de  V  Academic  des  Sciences  du  «  Sept.  1844.;. 
'7  Mattcucci,  Trailc,  p.  214. 
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vy  On  Mixed  Nerves.— By  mixed  nerves  are  meant,  nerves  winch  have  a 
double  root,  and  which,  therefore,  are  both  sensitive  and  motor.  A  current 
of  electricity  transmitted  along  a  mixed  nerve  excites  both  sensation  and 

muscular  contraction.  ,  n  va- 

MM.  Longet  and  Matteucci^  have  observed  a  very  remarkable  diflerence  in 
the  effect  of  the  electric  current  on  the  motor  and  mixed  nerves.  In  the 
second  stage  of  the  vitality  of  the  mixed  nerves,  the  direct  or  centrifugal  current 
excites  contractions  only  at  its  commencement ;  while  the  inverse  or  centri- 
petal current  excites  them  only  at  its  cessation.  Tliese  phenomena  are 
directly  the  reverse  of  those  which  occur  in  the  case  of  the  motor  nerves 

before  noticed.  -,11      ,  -e  ^ 

In  the  following  table  the  different  effects  of  centripetal  and  centrifugal 

currents  are  contrasted  : — 

Effects  of  Electric  Coruents  on  Motor  and  Mixed  Nerves. 


Effects  op  Cuekents. 

Nerves. 

Direct  or  Centrifugal  Current. 

Inverse  or  Centripetal  Current. 

Commence- 
ment. 

Closed 
Circuit. 

Cessation. 

Commence- 
ment. 

Closed 
Circuit. 

Cessation. 

1st  PeriodofVitalitif. 

Muscular  con- 
tractions. 

Strong  con- 
tractions of 
superior  and 
inferior  mus- 
cles,^ and 

No  effect. 
No  effect. 

Muscular  con- 
tractions. 

Contraction  of 
superior  and 
inferior  mus- 
cles,andpain. 

Muscular  con- 
tractions. 

Contraction  of 
superior  and 
inferior  mus- 
cles, and 
great  pain. 

No  effect. 
No  effect. 

Muscular  con- 
tractions. 

Contractions 
of  superior 
and  inferior 
muscles,  and 
pain. 

2cl  Periodof  Vitality . 
Motor  nerves  

pain. 

No  effect  

Contractions 
oftheinferior 
muscles. 

No  effect. 
No  effect. 

Muscular  con- 
tractions. 

Contractions 
of  superior 
muscles,  and 
pain. 

Muscularcon- 
tractions  ex- 
citable for  a 
longerperiod. 

Contractions 
of  superioi 
muscles,  anc 
pain. 

No  effect. 
No  effect. 

No  effect. 

Contraction  of 
inferior  mus- 
cles. 

Zl.  On  the  Ganglionic  or  Sympathetic  Nerves.  —  The  ganglionic  or 
sympathetic  nerves  are  sensitive,  and  possess  a  motor  though  involuntary 
influence  over  the  parts  they  supply :  hence,  therefore,  a  current  of  electricity 
transmitted  along  these  nerves  should,  in  conformity  with  its  influence  on  the 
mixed  nerves  above  noticed,  excite  both  sensation  and  muscular  contraction. 
Matteucci^  confirms  the  statement  of  Humboldt  and  Muller,^  that  the  electric 


^  Longet  and  Matteucci,  Eevpport. 

2  The  terms  superior  and  inferior  refer  to  the  point  of  excitation.  The  superior  muscles  arc 
those  supplied  from  nerves  which  come  off  above  the  point  of  excitation  ;  tiie  inferior  muscles,  ou 
the  contrary,  arc  those  supplied  from  nerves  wliieh  come  off  below  tlic  point  of  excitation.  Con- 
tractions of  the  superior  muscles  reflected  movements,  and  are  due  to  the  irritation  of  the  nervous 
centre  affected  through  the  sensitive  nerves. 

3  Traite,  p.  247. 

■*  Muller's  Physiology,  by  Boly,  vol.  i.  pp.  191  and  603. 
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current  applied  to  the  cardiac,  and  splanclmic  nerves  excited  respectively  con- 
tractions of  the  heart  and  the  peristaltic  movements  of  the  intestines ;  but  I 
am  unacquainted  with  any  experiments  in  which  sensation  was  excited  by  the 
influence  of  electricity  on  the  ganglionic  nerves. 

Matteucci  has  observed  some  remarkable  peculiarities  in  the  action  of  the 
current  on  the  ganglionic  nerves.  Instead  of  commencing  immediately  on 
the  closure  of  the  circuit,  the  contractions  did  not  appear  until  some  time 
subsequently,  and  they  continued  after  the  current  had  ceased.  In  these 
respects,  however,  electricity  agrees  with  other  stimulants  in  its  action  on 
these  nerves.  Matteucci  was  unable  to  recognise  any  well-marked  difference 
between  the  effects,  on  the  ganglionic  nerves,  of  the  direct  or  centrifugal 
current  and  those  of  the  inverse  or  centripetal  one. 

The  influence,  on  the  secreting  organs,  of  the  electric  current  transmitted 
along  the  ganghonic  nerves  is  an  interesting  object  of  inquiry,  and  one  which 
requires  examination.  Krimer^  states  that,  by  division  of  the  sympathetic 
nerve  in  the  neck,  the  urine  was  rendered  alkaline  and  albuminous ;  but,  on 
the  application  of  galvanism,  its  normal  properties  were  restored. 

££.  On  the  Nervous  Centres.— Instantaneous  death  is  produced  by  the 
passage  of  powerful  charges  of  electricity  through  the  brain.  Rabbits  and 
other  small  animals  may  be  thus  destroyed  by  the  discharge  from  the  electrical 
battery,  or  even  from  a  large  Leyden  jar ;  and  the  death  produced  by  hghtmng 
is  a  further  illustration  of  the  instantaneous  and  fatal  effects  of  electricity  on 

the  nervous  system.  .       t  ,  n 

When  the  charge  is  not  sufficiently  powerful  to  cause  immediate  death,  the 
effects  produced  are  analogous  to  those  of  concusfeion  of  the  brain.2 

Mr.  Singer^  "once  accidentally  received  a  considerable  charge  from  a 
.  battery  thro^ugh  the  head;  the  sensation  was  that  of  a  violent  but  universal 
blow  followed  by  a  transient  loss  of  memory  and  indistinctness  of  vision,  but 
no  permanent  injury  ensued."  The  same  authority  observes  that,  if  /' the 
chartre  is  passed  through  the  spine,  it  produces  a  degree  of  incapacity  m  the 
lower  extremities;'  so  that  if  a  person  be  standing  at  the  time,  he  sometimes 
drops  on  his  knees,  or  falls  prostrate  on  the  floor." 

Some  interesting  experiments  have  been  made  by  Matteucci/  both  alone  and  in  con^ 
iunction  with  Longet,^  on  the  effects  of  the  voltaic  cui-rent  on  the  nervous  centres  of 
animals  Neither  muscular  contractions  nor  apparent  pam  were  produced  when  the  current 
was  transmitted  through  the  cerebral  hemispheres,  or  through  the  cerebeUum,  or  through 
the  pulp  of  the  hemispheres  either  of  the  cerebrum  or  cerebellum.  Neither  were  aaiv  con- 
tractions produced  by  the  passage  of  the  current  through  either  the  posterior  columns 
TX  s^^^tmcl  J  the  spinal"  cord.  But  both  pain  and  muscular  contractions  were 
induced  when  the  current  acted  on  the  corpora  quadrigemina  and  crura  cerebn ;  and  the 
effect  of  both  the  direct  and  the  inverse  current  on  the  anterior  columns  of  the  .cord ^eie 
the  same  as  those  produced  on  the  motor  nerves  ;  that  is,  contractions  were  e^c  ted  under 
the  same  circumstances.  We  may  conclude,  therefore  says  Matteucci  t  iat^^^^h^^^ 
current  acts  on  the  central  parts  of  the  nervous  system  hke  other  stimulants  whose  action 
has  been  so  well  determined  by  M.  llourens. 

2.  J^Jects  on  the  Muscles.— \i  has  beun  ascertained  by  Matteucci,  that  a 


1  Mailer's  Physiology,  by  Bnly,  p.  470. 

■  Land.  Med.  Gazelle,  xiv.  654. 

3  Singer,  Elemrnls  of  Eleclricity,  p.  :i05,  LonJ.  1814. 

*  Traile,  p.  242. 

'  Rappoif. 
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current  of  electricity  causes  the  contraction  of  a  muscle  from  which  all  visible 
nerves  have  been  carefully  removed;  and  that  the  contractions  occur  both  at 
the  commencement  and  cessation  of  the  current,  and  are  independent  ot  its 
direction ;  and  he  infers  from  his  experiments — 

1st  That  the  property  of  contracting  possessed  by  the  living  muscular  fibre  is  inherent. 
2dly  That  the  motor  nerves,  when  irritated,  produce  contractions  m  the  muscles  to 
which  they  are  distributed  by  actmg  on  this  inherent  property  of  the  musclC; 

3rdly.  That  the  nerves  may  be  temporarily  deprived  of  this  property  by  circumstances 

which  I  have  before  stated.  .       ,  e  -i.   ■      u-r+  +t,^ 

4thly  That  the  muscular  fibre  requires,  for  the  continuance  of  its  irritability,  tbe 
simultaneous  action  of  sensitive  and  organic  nerves,  and  of  blood,  by  which  its  nutrition 
is  kept  up. 

When  a  current  of  electricity  traverses  simultaneously  muscles  and  nerves, 
the  contractions  which  ensue  are  principally  due  to  the  action  of  the  current 
on  the  nerve  :  for,  when  the  current  is  direct,  the  contractions  occur  at  its 
commencement ;  whereas,  when  it  is  inverse,  they  occur  at  its  pessation.i 

3.  EJ'ects  on  the  Secreting  Organs. — Although  little  is  known  with 
respect  to  the  precise  agency  of  "the  nerves  in  the  act  of  secretion,  yet  we  have 
abundant  evidence  to  prove  that  they  exercise  some  influence  on  this  process ; 
and,  as  the  electric  current  excites  the  motor  and  sensitive  nerves,  it  appears, 
a  j)riori,  probable  that  it  may  also  excite  the  nerves  distributed  to  the  secret- 
ing organs.  "  The  experiment  instituted  by  the  Baron  A.  von  Humboldt  on 
his  own  person  is  well  known.  Having  applied  two  bhsters  to  the  region  of 
the  shoulders,  he  covered  one  of  the  bhstered  surfaces  with  a  silver  plate,  and 
closed  the  circle  by  means  of  a  conductor  of  zinc,  when  a  painful  burning  was 
produced,  and  a  change  in  the  character  of  the  discharge  ;  from  being  bland 
and  colourless,  it  became  a  red  acrid  fluid,  which  left  livid  red  streaks  on  the 
parts  of  the  back  where  it  ran.  M.  Most  likewise  states  that,  having  caused 
a  galvanic  current  to  pass  through  the  parotid,  by  applying  the  positive  pole 
to  the  situation  of  the  gland  for  the  space  of  ten  minutes  while  he  held  the 
negative  pole  in  his  hand,  an  increased  secretion  of  saliva,  which  was  neither 
acid  nor  alkaline,  took  place."^  I^urthermore,  Krimer  reports  that  the  divi- 
sion of  the  sympathetic  nerve  in  the  neck  caused  the  urine  to  become  alkaline 
and  albuminous ;  but  that  the  application  of  galvanism  restored  its  normal 
properties.3 

.  Dr.  Wilson  Philip"*  divided  the  nervi  vagi  in  a  rabbit,  and  found,  as  he  supposed,  that 
the  digestive  process  was  stopped  ;  and  in  another  experiment  he  restored,  as  he  tells  us, 
the  functions  of  these  nerves  by  the  voltaic  influence.  But  subsequent  experiments  have 
shown  that  the  division  of  the  nervi  vagi  does  not  wholly  stop  the  digestive  process,  and 
that  electricity  cannot  restore  it  to  its  original  state.* 

4.  Effects  on  the  Heart  and  Blood-vessels. — I  have  already  stated  that 
contractions  of  the  heart  may  be  induced  by  galvanizing  the  cardiac  nerves. 

'  For  information  with  respect  to  the  important  subject  of  animal  electricity,  the  reader  is 
referred  to  the  Lectures  on  the  Physical  Phenomena  of  Living  Beings,  by  Carlo  Matteucci,  translated 
under  the  superintendence  of  the  late  Dr.  Pereira  {Low/man  ^  Co.),  and  also  to  a  work  edited  by 
I)r.  Bencc  Jones,  containing  an  abstract  of  the  Discoveries  of  Emil  du  Bois- Raymond  {Churchill). 
MUlier's  Physiology,  by  Baly,  vol.  i.  p.  409. 
Ibid. 

*  jin  Experimental  Inquiryinlo  the  Laws  of  the  Vital  Functions,  pp.  Ill,  213,  25G  &c  3d  edit 

.M.I    IU')A  '  >         >         >  • 


Loiid.  1826 

*  MiiUer,  op.  ante  nit.  p.  549. 
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But  in  neither  the  arteries  nor  capillaries  can  contractions  be  induced  by  the 
voltaic  current,  tliough  Wedemeyer  states  he  has  seen  a  distinct  permanent 
contraction  of  the  small  arteries  induced  by  it.i 

Circumstances  modifying  the  Effects  of  the  Electhic  Current.— The 
pliysiological  influence  or  effects  of  the  current  are  modified  by  the  following 
circumstances :  — 

1.  The  intensity  of  the  current. 

3.  The  quantity  of  electricity  passing  in  the  current. 

3.  The  direction  of  the  current. 

4.  The  continuance  or  intermission  of  the  cuixent. 

5.  The  effects  of  certain  diseases  or  poisons. 

I.  The  Intensity  of  the  Current— physiological  effects  of  the  electric 
current  are  greatly  modiiied  by  its  intensity ;  if  the  latter  be  heightened,  the 
effects  are  increased,  and  vice  versa. 

a.  The  current  of  electricity  obtained  from  a  single  pair  of  plates  produces, 
under  ordinary  circumstances,  no  sensible  effect  on  the  sense  of  touch;  but, 
if  its  intensity  be  augmented  by  transmitting  it  through  repeated  coils  of  wu:e, 
its  effects  become  very  perceptible.  .    .   ,  .  ,  , 

B  A  small  quantity  of  electricity,  whose  intensity  is  high,  produces  very 
powerful  effects  ;  as  the  discharge  of  the  common  Leyden  jar  or  battery  : 
whereas  a  large  quantity  of  electricity,  whose  intensity  is  low,  produces  very 
feeble  or  scarcely  perceptible  effects. 

The  electricity  evolved  by  Taraday's  wire  voltaic  battery  before  described,  would  be 
without  perceptible  effect  on  the  sense  of  touch,  on  account  of  its  feeble  intensity.  But 
In  equal  quan  ity  of  electricity,  obtained  by  the  ordmary  e  ectric  macbne,  and  therefore, 
of  very  hiXiStLsity,  gave  a  most  violent  shock;  and  ''if  passed  at  once  through  the 
head  of  a  rat  or  cat,"  says  Dr.  I'araday,^^  was  sufficient  « to  have  killed  it  as  by  a  flash  of 
lightning." 

A  certain  degree  of  intensity  is  required  to  enable  the  current  to  overcome 
the  resistance  offered  by  the  animal  body  to  its  transmission 

?  Ouantitij  of  the  Current.— The  influence  of  quantity  is  best  seen  in 
thoi  cases  where  the  intensity  of  the  current  is  great.  Thus  the  power  or 
Li  of  a  sbock  produced  by  the  discharge  of  the  Leyden  bottle  or  battery  is 
proportional  to  tile  area  of  themetaUic  coating,  the  intensity  of  the  electricity 
hX  eZl  In  other  words,  a  large  Leyden  bottle  gives  a  more  powerful 
shock  than  a  small  one  charged  to  the  same  intensity 

Wherthe  intensity  is  lol,  and  the  resistance  to  the  transmission  of  the 
curm  tl  conse  ueiiy  great,  the  influence  of  quantitv  is  slight.  Thus,  in  a 
JoS  bXy,  compoLd  of  'a  iew  pairs  of  plates,  no  difference  is  perceptible 
between  the  effects  of  large  and  small  plates.  ,  -,  ,  • 

In  coil  machines,  the  i?ower  of  the  shock  is  augmented  by  using,  as  con- 
due  ors  lame  metaHic  surfaces  instead  of  mere  wire  points ;  or  by  moistening 
tC^SmSllrhce  with  a  saline  solution.     By  these  means  the  resistance  is 
esseTerand  the  quantity  of  electricity  which  is  transmitted  is  increased. 

Tnireetion  of  the  Current. -To  Yolta  is  due  the  credit  of  having  dis- 
covered the  modification  which  the  continued  passage  o  an  f  c  ric  curren 
alo^g  the  nerves  effects  in  the  action  of  the  cu^  itself,  and  which  has,  m 

1  Miillcr,  pp.  205  and  228. 

2  Phil.  Tram.  1834,  7th  Series  of  Researches,  80U. 
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consequence,  been  termea.tlie  Voltaic  alternative.^-  The  fact  is  thus  stated 
rSateccir-^The  current,  which  is  transmitted  along  a  motor  nerve  of  a 
liiini  or  recently-killed  animal,  and  which  continues  to  pass  along  tlie  nerve 
a  certain  period,  modifies  the  excitability  so  as  to  render  the  nerve 
Lensible  to  the  passage  of  the  current  so  long  as  it  moves  m  the  same  direction ; 
but  the  excitabihtv  of  the  nerve  reappears  when  the  current  is  made  to  pa  6 
in  the  opposite  direction  :  so  that  when  a  nerve  has  been  modified  by  the 
passa-e  of  the  current  in  the  way  described,  we  may  restore  to  it  its  lost 
excitabihty  by  reversing  the  current.  Thus,  at  every  change  in  the  direction 
of  the  current,  the  limb,  which  previously  contracted  only  when  we  closed  the 
curcuit,  becomes  now  capable  of  contracting  at  the  mterruption  of  the  same 

""'The  different  effects  of  the  direct  or  centrifugal,  and  of  the  indirect  or  cen- 
tripetal, current  on  the  motor  and  mixed  nerves  have  been  a  ready  stated. 

Matteucci  found  that  the  centrifugal  current  destroyed  the  excitability  ot 
the  nerves  much  more  speedily  than  the  centripetal  current.  _ 

4.  Continuance  or  Intermission  of  the  Current.— kn  intermittmg 
current  {i.  e.  a  current  alternately  interrupted  and  renewed  at  very  short 
intervals),  excites  tetanic  convulsions  ;  but  sooner  exhausts  the  excitabihty  ot 
a  nerve  than  a  continuous  current.^  .  i   ^  •  ■, 

5  Effects  of  certain  Diseases  and  Poisons.  —The  effects  of  electricity  are 
modified  by  the  existence  of  paralysis.  Thus,  an  electric  shock,  transmitted 
through  a  part  affected  with  paralysis  of  sensation,  produces  little  or  no  pam 
(according  as  the  disease  is  incomplete  or  complete) while  the  effect  of  a 
similar  shock  on  a  healthy  part  is  very  painful.  In  several  cases  of  hemiplegia 
consequent  on  apoplexy,  1  have  found  that  the  muscular  contractions  caused 
by  the  vibrating  curreiit  of  a  coil  machine  were  very  feeble  in  the  paralysed 
limb,  while  they  were  very  powerful  in  the  healthy  one. 

•  Hydrocyanic  acid,  or  a  solution  of  opium,  or  one  of  nux  vomica,  or  death 
by  the  electric  shock,  lessens  or  destroys  the  excitability  of  the  nerves  sub- 
mitted to  the  electric  current,  though  the  muscles  retain  their  irritability. 

Carbonic  acid,  stdphuretted  hydrogen,  nitrogen,  and  chlorine,  do  not  possess  the  power  of 
exhausting  the  excitability  of  the  nerves. 

Chae/vcteii  and  Peculiarities  oe  the  Physiological  Action  of  Elec- 
tricity ON  Man  and  Animals. — Electricity  acts  on  the  nervous  system  of 
living  or  recently-killed  animals  as  a  stimulant  or  excitant. 

Like  heat,  alkahes,  and  mechanical  irritation,  it  excites  sensation  when 
applied  to  the  sensitive  nerves,  and  muscular  contractions  when  applied  to 
motor  nerves.  It  further  agrees  with  these  stimulant  agents  in  the  circum- 
stance that  its  prolonged  action  exhausts  the  nervous  excitability ;  but  it 
differs  from  other  stimulants  in  several  circumstances,  of  which,  according  to 
Matteucci,2  the  following  are  the  principal : — 

1.  The  electric  current  excites  either  muscular  contraction  or  sensation  according  to 

the  direction  in  wlncli  it  is  transmitted  along  a  mixed  nerve. 

2.  The  electric  current  excites  ncitlier  contraction  nor  sensation  when  passed  trans- 

versely across  a  nerve. 

3.  The  electric  current  produces  no  effect  by  its  prolonged  traaismissiou  along  a  nerve. 

4.  The  electric  current  excites  a  nerve  when  it  ceases  to  pass. 


'  Matlcucci,  Traite,  p.  232,  ct  seq. 
2  Ibid.  p.  251. 
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5.  The  electric  current  restores  the  excitability  of  a  nerve  which  has  been  exhausted  by 

a  reverse  current. 

6.  The  electric  cun-ent  retains  for  a  longer  period  than  any  other  stimulant  its  power  of 

rousing  the  excitability  of  a  nerve. 

Correlation  of  the  Electrical  and  Nervous  Forces.  —  Between 
electricity  and  the  vis  nervosa  there  exist,  both  in  their  development  and 
propagation,  several  striking  analogies,  which  at  one  time  disposed  physio- 
logists to  regard  these  two  forces  as  identical;  but  the  failure  of  the  most 
competent  experimentalists  to  detect  electric  currents  in  the  nerves,  and  the 
well-ascertained  differences  in  properties  between  electricity  atjd  the  vis 
nervosa,  have  led  more  recent  physiologists^  to  reject  the  electrical  hypothesis 
of  nervous  power,  which,  in  the  present  state  of  our  knowledge,  seems  to  me 
to  be  no  longer  tenable. 

Uses. — Electricity  is  employed  as  a  therapeutical  agent  sometimes  rationally, 
sometimes  empirically. 

When  it  is  resorted  to  for  the  purpose  of  producing  one  or  more  of  its 
known  physiological  effects,  and  thereby  of  fulfilling  an  indication  in  the 
treatment  of  a  disease,  its  use  may  be  termed  rational. 

But  it  has  been  employed  in  some  diseases  in  which  the  indications  for  its 
use  are  not  obvious,  and  in  which  its  methodus  medendi,  if,  indeed,  it  possess 
any  curative  power  whatever,  is  unknown.  In  such  cases  we  may  term  its 
use  etnpirical. 

I.  Paralysis. — Electricity  is  sometimes  beneficially  employed  in  paralysis 
of  sensation  or  of  motion,  or  of  both  of  these  functions.  Its  operation  is 
that  of  a  peculiar  and  specific  stimulus  to  the  nerves ;  and  hence  it  is  most 
useful  in  those  cases  where  these  only  are  affected :  while  in  paralysis  from 
lesion  of  the  nervous  centres  it  holds  out  but  little  hope  of  rehef. 

In  local  paralysis,  where  a  single  muscle  or  a  set  of  muscles  only  is  affected; 
in  paralysis  arising  from  a  torpid,  inactive,  or  benumbed  condition  of  the 
nerves  themselves ;  in  paralysis,  stiffness,  and  rigidity  consequent  on  chronic 
rheumatism,  bruises,  sprains,  &c.  and  after  all  inflammation  and  tenderness 
have  subsided ;  in  paralysis  arising  from  poisoning  by  lead ;  and,  lastly,  in  all 
cases  of  what  is  sometimes  termed  functional  paralysis,  electricity  frequently 
proves  highly  serviceable  :  and  in  some  of  these  cases  I  have  seen  the  most 
marked  relief  follow  its  use. 

In  paralysis  from,  permanent  organic  lesion  of  the  nervous  centres,  no 
benefit  can  be  anticipated  from  its  employment. 

In  the  chronic  form  of  paralysis  which  follows  apoplectic  attacks  from 
cerebral  hemorrhage  it  is  frequently  reported  to  ;  but  rarely  with  benefit.  In 
all  recent  cases,  and  generally  during  the  existence  of  inflammatory  and  febrde 
symptoms,  its  use  is  improper.  It  must  never  be  applied  until  suflicient 
time  has  elapsed,  after  the  occurrence  of  the  hemorrhage,  to  allow  of  the 
absorption  of  the  coagulum.  But  when  there  is  reason  to  suppose  or  hope 
that  the  effused  blood  has  become  absorbed,  and  that  paralysis  remanis  from 
desuetude,  the  stimulation  of  the  nerves  and  muscles  of  the  part  by  an  electric 
current  deserves  a  trial,  and  may  now  and  then  prove  serviceable.  Moreover, 
the  occasional  exercise  of  the  muscles  of  a  paralysed  limb,  by  a  weak  voltajc 


I  MiOlcr'a  Fhynoloyy,  I.3  Buly,  vol.  i.  p.  035  ;  Matteucci,  Traiii,  ]).  ^52 ;  Todd  and  Bowman, 
Phijiiological  Analoiiiij,  vol.  i.  p.  243. 
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current,  checks  the  shrinking  of  the  muscles  and  loss  of  irritability  consequent 
on  their  disuse.^ 

In  the  application  of  electricity  to  the  treatment  of  paralysis,  attention 
should  be  paid  to  the  force,  the  duratioti,  and  the  direction  of  the  current. 

a.  Force  of  the  Current. — At  the  commencement  of  the  use  of  electricity, 
the  current  employed  should  be  very  feeble :  afterwards  its  force  must  be 
adapted  to  the  intensity  of  the  malady.  In  slight  cases,  a  weak  voltaic 
current  may  be  employed :  in  more  severe  cases,  a  more  intense  one,  or  the 
magneto-electric  current,  may  be  used.  The  shock  produced  by  the  discharge 
of  a  Leyden  phial  should  be  reserved  for  chronic  cases  of  complete  paralysis. 

b.  Duration  of  the  Current. — This  must  be  governed  by  the  force  of 
the  current :  the  more  powerful  the  current,  the  shorter  should  be  its  duration. 

The  interrupted  or  intermittent  current  should  be  preferred  to  the  con- 
tinuous one,  care  being  taken  not  to  apply  it  long  enough  to  exhaust  the 
excitability  of  the  nerve. 

Matteucci  recommends  that  from  twenty  to  thirty  shocks  should  be  com- 
municated within  two  or  three  minutes,  a  few  seconds  being  allowed  to 
intervene  between  each  shock.  The  patient  should  be  then  left  undisturbed 
for  a  few  minutes ;  after  which  the  treatment  may  be  renewed. 

c.  Direction  of  the  Current  — This  is  determined  by  the  kind  of 
paralysis.  In  paralysis  of  sensation  only,  the  current  should  be  direct  or 
centrifugal ;  in  paralysis  of  motion,  it  should  be  inverse  or  centripetal.  In 
paralysis  both  of  sensation  and  motion  Matteucci  states  there  are  no  grounds 
for  preferring  the  one  direction  to  the  other  :  but  it  appears  to  me  that  for 
such  cases  the  vibrating  current,  obtained  by  the  ordinary  coil  machine,  is 
pecuharly  appropriate;  for  by  this  the  sensitive  and  motor  nerves  are 
alternately  excited,  while  the  one  current  promotes  the  restoration  of  the 
excitability,  which  may  have  been  lessened  by  the  preceding  current. 

The  rule  for  adapting  the  direction  of  the  current  to  the  nature  of  the  disease  is  founded 
on  the  assumption  that,  in  some  cases  of  paralysis,  the  nerves  of  the  affected  limb  are  in  a 
condition  similar  to  that  produced  by  the  continued  passage  of  an  electric  current ;  and  in 
order,  therefore,  to  restore  to  the  nerve  the  excitability  of  which  the  electric  current  had 
deprived  it,  the  current  must  be  reversed.  Hence,  to  relieve  paralysis,  the  current  should 
be  passed  m  a  direction  contrary  to  that  which  may  have  produced  it.  Now,  as  the 
sensitive  nerves  act  centripetally,  the  current  should  be  transmitted  centrifugally  when 
they  are  paralysed ;  and  as  the  motor  nerves  act  centrifugaUy,  paralysis  of  them  requires 
a  centripetal  current.  o       r  -a 

2.  In  Amaurosis  of  a  torpid  character,  and  without  excitement,  frictional 
electncity  was  formerly  in  considerable  repute ;  but  of  late  years  it  has  fallen 
into  disuse.  Mr.  Hey2  pubhshed  seven  cases  illustrative  of  its  efficacy ;  but 
they  are  by  no  means  satisfactory  ;  for  five  of  the  patients  were  also  'mer- 
curialized by  calomel,  and  one  received  no  benefit  from  the  treatment  em- 
ployed. Mr.  Ware3  considered  electricity  more  useful  in  amaurosis  arisin^r 
from  the  effect  of  lightning  on  the  eyes  than  in  any  other  variety  of  the 
complaint.    This,  indeed,  theory  leads  us  to  expect. 

The  mode  of  using  electricity  in  amaurosis  is  by  the  aura,  or  by  slight 

'  Dr.  .7.  Ueid,  Edinh.  MonlhUj  Journ.  of  Medical  Science  May  1841 

"  observations  and 

Ware,  Ohsermlinns  on  the  Cataract  and  Outta  srrena,  Lond.  1812. 
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sparks  drawn  from  or  directed  against  the  eye  and  surrounding  parts,  or  by 
the  current  passed  either  from  one  temple  to  the  other^  or  from  the  super- 
ciliary and  infraorbitary  foramina  to  the  occiput.    Theory  would  indicate  the 
transmission  of  the  current  from  the  hind  part  of  the  head  to  the  face ;  that  . 
is,  centrifugally  as  regards  the  optic  nerve.  ^ 

3,  In  Nervous  Deafness,  arising  from  a  torpid  condition  of  the  auditory 
nerve,  and'  unaccompanied  with  excitement,  electricity,  both  frictional  and 
voltaic,  has  been  frequently  employed  ;  and  though  occasionally  patients  report 
themselves  benefited  by  it,  in  most  cases  it  fails  to  give  relief,  and  m  some 
instances  has  aggravated  the  malady.  Both  Itard^  and  Kramer^  speak 
unfavourably  of  its  effects.  After  quoting  the  opinions  of  most  preceding 
writers  on  the  subject,  Kramer  observes  that,  "  Looking  at  the  result  ot  all 
this  accumulated  experience,  given  with  the  utmost  honesty,  there  cannot  be 
one  moment's  hesitation  in  declaring  that  electricity  and  galvamsm  are  utterly 
useless  in  diseases  of  the  ear;. they  even  seriously  endanger  the  auditory 
nerve  by  exciting  to  a  morbid  degree  its  irritability,  the  mtalhble  result  ot 
which  is,  that  it  is  positivelv  debilitated."  My  own  hmiied  experience  ot  its 
employment  would  not  lead  me  to  speak  so  unfavourably  of  its  use. 

i  In  C/iorea,  considerable  relief  has  sometimes  followed  the  employment  ot 
frictional  electricity;  and  I  am  acquainted  with  several  cases  m  which  its  use 
appeared  to  be  remarkably  beneficial.  Dr.  Addison3  and  Dr.  Golding  Bird* 
also  speak  very  decidedly  of  its  good  effects.  I  have,  however,  seen  it  fail  to 
aive  relief  in  a  considerable  number  of  cases.  Dr.  Bird  employed  it_  m  the 
form  of  sparks  taken  in  the  course  of  the  spinal  column  every  alternate  day 
for  about  five  mhiutes  each  time.  •  Electric  shocks  transmitted  along  the  limbs 
never  appeared  to  him  to  do  good,  but,  on  the  contrary,  often  aggravated  he 
involuntary  movements.  I  have  seen  electric  friction  in  the  course  ot  the 
spine,  and  centripetally  along  the  nerves  of  the  extremities,  apparently  reheve 
the  convulsive  movements.  ,  , 

5  In  Tetcmus  —The  use  of  electricity  m  tetanus  was  first  suggested  by 
Matteucci.     "We  have  seen,"  says  this  philosopher^,  "that  when  the 
passage  of  the  electric  current  through  the  nerves  of  a  hving  or  recently-killed 
animfl  is  renewed  many  times  successively,  at  short  intervals,  the  hmbs  remain 
S  by  tetamc  contraction.    We  know  also  that,  on  the  contrary,  he  limbs 
are  paiiysed  when  the  current  is  continued  umnterruptedly  for  a  cert^am  time 
Hence    hen  the  effects  of  the  passage  of  a  continued  current  are  altogether 
•  SSt  frl  those  of  the  interrupted  one.     It  was,  therefore,  natural  to 
sfppose  that  the  continued  current  would  destroy  tetanus  by  inducing  paralysis 
Exigence  has  fully  established  the  accuracy  of  tins  conclusion     All  narc 
noisons  such  as  opium  and  nux  vomicn,  when  given  to  frogs,  first  stupiiy, 
Tn  v^rex^^^^^  tlim,  and  lastly,  before  death,  give  rise  to       -ol-t  ^ 
convulsions.    Now  if,  during  the  latter  stage,  ^ve  pass  throng 
rm.tinued  electric  current  of  a  certain  intensity,  the  rigiditj  ol  the  limbs 
ce"  disappear^  The  frogs  die  after  a  certain  time,  but 

^  Itard,  lVaUedcj  3Madies  de  ^^^^f  £f 'i^''iS^^'krau>cr,  translated  from  the 

2  fii,g  Nature  and  TrealvienI  of  Jkiicases  of  tUemi,  uy  jji.  um.  , 

Gevmim  by  Dr.  J.  H.  Beunctt,  Loud.  1337. 

3  Guy's  Ilospilal  Reports,  vol.  ii.  p.  493. 
•»  Ibid.  vol.  vi.  p.  84, 

°  Trait6,  p.  270. 
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without  any  symptoms  of  tetanus.  In  order  to  lessen  the  violence  of  the 
contractions  whicli  take  place  at  the  commencement  of  the  treatment,  it  is 
better  to  use  the  inverse  current. 

"The  application  of  the  electric  current  in  a  case  of  tetanus  which  i 
puWished  in  the  Bibliotheque  universelle,  for  May  1838,  appears  to  me  to 
prove  the  correctness  of  my  theoretical  conclusions.  During  the  time  the 
patient  was  under  the  influence  of  the  electric  current,  he  did  not  experience 
the  violent  attacks  which  he  had  had  previously.  He  was  able  to  open  and 
shut  his  mouth ;  and  his  cii'culation  and  transpiration  appeared  to  be  re- 
established. Unfortunately,  however,  these  signs  of  amendment  were  only 
temporary;  the  disease  being  occasioned  and  kept  up  by  the  presence  of 
foreign  bodies  in  the  muscles  of  the  leg. 

"I  dare  not  hope  that  the  application  of  the  electric  current  will  in  general 
succeed  in  curing  tetanus;  but  I  think  that  I  am  justified  in  believing  that  it 
will  relieve,  in  a  great  measure  at  least,  the  sufferings  of  the  patient." 

6.  In  Amenorrhoea,  considerable  benefit  has  been  obtained  by  the  employ- 
ment of  electricity.  It  is  usually  applied  in  the  form  of  shocks  produced  by 
the  discharge  of  a  Leyden  jar  through  the  region  of  the  uterus_  (from  the 
sacrum  to  the  pelvis,  or  from  hip  to  hip).  1  have  on  several  occasions  found, 
the  practice  successful. 

[Eeports  of  cases  treated  by  electricity  have  been  published  by  Drs.  Bence 
Jones  and  Gull  since  the  last  edition  of  this  work  was  published.  Opinions 
appear  to  vary  greatly  as  to  the  value  of  electricity  as  a  remedy,  and.  the 
whole  question  is  at  present  in  a  most  unsatisfactory  state. — Ed.] 

7.  Other  Uses. — The  preceding  are  the  chief  cases  in  which  electricity  is 
used  at  the  present  time.  There  are,  however,  many  other  maladies  in  which 
its  employment  has  been  suggested ;  but  in  some  of  which  the  chance  of 
relief  has  appeared  so  slight,  that  the  suggestion  has  never  been  acted  on  ;  in 
others,  experience  has  not  confirmed  the  expectations  which  were  at  first 
entertained  of  it ;  while,  in  a  third  class  of  cases,  further  experience  is  required 
to  test  its  efiicacy. 

Ie  asplii/xia  from  drowning,  hanging,  the  inhalation  of  noxious  gases,  &c.,  voltaic 
electricity  has  been  unsuccessfully  used  to  excite  the  muscles  of  respiration.'  In 
mvrjuineous  apopleay,  Dr.  W.  Philip  suggested  that  it  might  be  used  to  enable  the  lungs 
"to  perform  their  functions  for  a  longer  time  than  without  this  aid,"  and  that  by  it  the 
life  of  the  patient  may  be  prolonged.  In  the  asphyxia  produced  by  concussion,  galvanism 
has  been  suggested  by  M.  Goudret. 

Dr.  "VVilsou  Philip,  having  observed  that  withdrawing  a  considerable  part  of  the  nervous 
influence  from  the  stomach  and  lungs  deranges  the  digestive  powers,  and  prodiices  great 
difficulty  of  breatliing,  was  led  to  expect  rchef  from  galvanism  in  indigesiion  and  habitual 
asthma.  He  describes  the  benefit  obtained  as  greatly  exceeding  his  expectations.  The 
positive  pole  is  to  be  applied  to  the  nape  of  the  neck;  the  negative  pole  to  the  pit  of  the 
stomach.  A  weak  povyer  should  be  commenced  witli,  and  the  strength  gradually  increased 
until  some  uneasiness  is  experienced.  In  some  instances  perfect  cures  were  obtained;  iu 
others  relief  was  gained.^ 

'  The  Professors  of  the  Irish  College  of  Surgeons,  in  1829,  failed  to  restore  hy  it  the  respiratory 
movements  in  a  person  who  had  been  hung  (Dr.  Aiyohn,  in  Ci/dojuedia  of  Firiclical  Mcdirina,  art. 
Galvanism).    Electricity,  in  conjunction  with  other  means,  was  tried,  but  without  success,  in  the 
case  of  Scott,  the  American  diver,  who  iiad  been  aecidcntaliv  hung  for  five  or  six  minutes  (see 
.Jan.  13,  1841). 

See  I'hU.  7Vfl'».?.1817,p.22;  and  Dr.  Wilson  Philip's  Trcatisf:  onhidigesiion.  Also,  La  Beaunic, 
On.  the  Mfidical  Effcnla  of  Elc.clncilij  and  Galvanism  in  Nervous  and  Chronic  Disorders,  1820. 
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Prevost  and  Dumas^  hsxe  ])ronoseA  to  electroli/ze  ■urinanj  calculi  in  the  bladder,  and 
thereby  to  effect  their  disintegration.  Unfortunately,  however,  for  this  proposition,  calcuu 
are  in  general  formed  of  substanees  which  are  insoluble,  or  nearly  so,  and  which,  therelore, 
cannot  be  decomposed  by  an  electric  current,  unless  it  has  a  very  great  intensity,  ana 
is  continued  during  a  considerable  time;  in  which  case  it  will  not  be  appUcabie. 
Bonnet  sug-ested  that  the  bladder  should  be  injected  with  a  solution  of  nitrate  ot  potash, 
and  the  calculus  subjected  to  the  action  of  electricity  in  this  liquid  m  urder  that  the 
nitrate  may  be  decomposed  into  nitric  acid  and  potash ;  the  former  of  which  it  was  suggestea 
would  dissolve  the  phosphates,  while  the  latter  would  dissolve  the  uric  acid  and  urate  o 
ammonia.  [A  paper  by  Dr.  Bence  Jones  has  been  lately  published  in  the  Ptiilosophical 
Transactions,^  containing  the  views  above  noticed,  and  pub  ished  by  Bonnet  some  year^ 
a-o  Thus,  Dr.  B.  Jones  proposes  to  act  upon  the  calculus  by  decomposing  a  solution  ot 
i^trate  of  potash  in  the  bladder  by  means  of  electricity.    This  is  nothing  more  or  less 

than  Bonnet's  view. — Ei).]  n,    •  „    i;,.nr«r  tlip 

If  the  poles  or  electrodes  of  a  voltaic  battery  be  immersed  m  albuimnous  hquor  t^^ 
albumen  becomes  coagulated.  On  this  fact  it  has  been  suggested  that  E^'^J.f^^^^J^^^ 
be  applied  to  the  important  purpose  of  coagulahng  the  blood  wMm  ««;;™f^J^^^'j;'^ 
and  thus  removing  the  disease  without  resorting  to  the  ligature.  /.^J^^J  ^  P^'^^^^^^^^ 
needles  are  to  be  introduced  into  the  tumour,  and  their  projecting  extremities  connected 

^'tt:?^^:^:^t^^^^^^  inmcted  by  raWd  ammals,  ^ 

the  lectrodes  'of  I  battery  into  the  wound ;  and  JFabre-Palaprato  h^as  sugested^h^^ 

cauterizing  effects  of  the  moxa  might  be  effected  by  voltaic  electricity ;  and  in  this  way 

'''{:tlm:'ithZL^^  and  in  1833,  M.  Fabre  Palaprat,^  empbyed 

assist  the  ntroduction  of  certain  medicinal  substances  into  the  '^^'''{■J^-^.f''^^^^ 

asserts  that  by  the  aid  of  galvanism,  he  has  caused  certain  chemical  agents  to  traverse  the 

Sy  and  ap^^^^^^^^^^^  some  itant  part    He  bound  on  one  arm  a  -^-ss 

a  solution  of  iodide  of  potassium,  and  covered  by  a  P^^^^  tfe  oC  a  m  1^^^^^^^^^^ 

negative  pole  of  a  voltaic  battery  of  thirty  pairs  ot  plates.    On  the  ^™7^^^,P'^'^^ 

rPHmnrpss  moistened  with  a  solution  of  starch,  and:  covered  by  a  platinum  d isk,  counectea 

;  trtr;osrv?;i\TtVe^^^^^^    m  a  few  mmutes  the  starch  aeq..ed  a  b  ue  tinje 

shewing  that  the  iodine  had  been  transoorted  froni  one  arm  to  the  othei     -1^  j^^ve  ^™ 

repeated  Eabr6-Palaprat's  experiment;  ^ut,  though  I  employed  fifty  pairs  ot  P  at^s  tor 

Zen  minutes,  I  was  unable  to  obtain  the  slightest  evidence  of  the  passage  of  lodme 

''Stb  frSn,  or  slight  shocks,  are  sometimes  employed  to  promote  the  bUia.,  secre- 
tion;  but  I  have  had  no  experience  of  their  good  eliects  _ 

To  promote  the  resolution  of  indolent  tumours,  electricity,  in  the  f?™,^^^'^^^'^''!";^;^ 

r^^SrcoSSrfj— ^^^^  appUeaati^c*.  In 

1  Journal  dePhysiolonie,i.\n.V-'^'^'^-  ,  ^      sucoessful  cases  of  destruction  of 

Jahrbucher,  1848). 

3  1853.    Part  ii.  ^      i  ■ 

4  Apjohn,  CyclopcBdia  of  Practical  Medicine,  art.  Galvanism, 
i  Revue  31edieale,  Dec.  l8-i0.  ^  -n  •  ^M<i, 
e  Du  Galvanismi;  applique  a  la  Mcdectne,  p.  57,  iari8>  ^o-^^- 

7  Archivns  Gcneralesde  Midecinc,  t.  ii.  p.  432.        ,         .    ^  ^  iv.  p.  321. 

8  Ibid.  2me  serie,  t.  ii.    Also,  Beuqueiel,  'haite  de  I  Mectncve,  1 

10  pruvmcial  Medical  Journal,  Dec.  1844..    Also,  Rimkin  s  uaj  j 
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one  case  he  used  it  wliei-e  the  membranes  were  unruptured,  and  the  uterus  in  a  state  of 
great  inertia;  and  alternate  contraction  was  immediately  produced.  He  also  suggests  the 
use  of  this  agent  in  tedious  labours  depending  upon  want  of  power  in  the  uterus,  and 
where  no  mechanical  obstruction  exists ;  in  cases  where  it  is  desirable  to  produce  premature 
labour ;  in  menorrhagia  where  the  uterus  is  flaccid,  and  the  os  uteri  patulous  ;  and  in 
hour  glass  contraction,  to  excite  the  longitudinal  uterine  fibres.  The  apparatus  employed 
by  Dr.  Radford  was  a  coil  machine ;  one  .pole  being  applied  to  the  abdominal  parietes  over 
the  fundus  uteri,  the  other  pole  to  the  os  uteri.  The  vaginal  conductor  "consists  of  a 
strong  brass  stem,  seven  inches  long,  curved  to  suit  the  vagina,  and  covered  with  a  non- 
conducting material,  having  a  small  screw  at  its  distal  extremity  for  attaching  it  to  a 
silvered  ball ;  at  its  other  extremity  it  is  received  within  an  ebony  handle,  which  is  hollow 
and  through  which  passes  a  strong  brass  wire,  looped  at  the  end,  and  connected  with  the 
long  wires  before  alluded  to.  The  wire  is  kept  discormected  from  the  brass  stem  by  means 
of  a  spiral  spring  concealed  within  the  ebony  handle.  The  loop  is  covered  with  silk,  and 
is  intended  for  the  thumb  of  the  operator  when  he  is  bringing  the  wire  into  connection 
with  the  stem.  When  the  remedy  is  applied,  the  brass  ball  of  the  vaginal  conductor 
is  to  be  passed  up  to  the  os  uteri,  and  moved  about  at  intervals  on  to  various  parts  of 
this  organ." 

Modes  op  Production  oe  Electricity  for  Medical  Purposes. — The 
sources  of  electricity  are  numerous ;  but  of  these  a  few  only  have  been  resorted 
to  for  obtaining  electricity  for  medical  purposes.    They  are — 

1st.    Eriction,  as  in  the  common  electrical  machine. 
2dly.  Chemical  action,  as  in  the  voltaic  battery, 

3dly.  Magnetism,  either  of  temporary  magnets,  as  in  the  coil  machines,  or  of  pcrnjanent 
magnets,  as  in  the  magneto-electric  machines. 


Fig.  1. 


Electrical  Apparatus  for  Medical  Purposes. 


VOLTAIC  ELECTRICITY. 

h,  Cruickshank's  wooden  trough. 
i  i.  Directors,  each  consisting  of  a  glass  tube 
traversed  by  a  wire,  au  extremity  of  which 
is  connected  with  one  end  of  the  trough  ; 
while  the  other  extremity  is  surmounted 
by  sponge  or  flannel  moi'stened  with  salt 
and  water, 

MAGNETIC  ELECTRICITT. 

k.  Clarke's  magneto-electric  machine. 
Directors. 

VOL.  I. 

B 


IfBlCTIONAL  ELECTEICITI. 

a.  Cylinder  machine. 

b.  Medical  electrometer, 

c.  Insulating  stool. 
d  d.  Leydcn  jars. 
e    e.  Insulated  directors. 

f.  Discharging  rod. 

g.  Glass  tube  traversed  by  a  wire,  which  ter- 

minates at  one  end  by  a  loop,  at  the  other 
by  a  brass  ball. 


50    PHYSICAL  BUT  IMPONDEIIABLE  REMEDIES.— Electricity. 


1.  EllICT10NA.L  ElECTHICITY. 

(Common  or  rrankliuic  Electricity.) 

Apparatus. — The  apparatus  requisite  for  the  medical  application  of  frictional 
electricity  consists  of  the  following  instruments  :— 

1  A  cylindrical  or  a  plate  machine  (fig.  1,  a).  If  a  cylinder,  the  diameter  should  be  at 
least  from  8  to  14  inclies ;  if  a  plate,  from  18  to  34  inches.  The  amalgam  used  fw  the 
rubber  is  composed  of  one  part  tin,  two  parts  zinc,  and  six  parts  mercury.  The  conductor 
intended  for  the  reception  of  the  electricity  is  denominated  the  positive  conductor  ;  while 
the  conductor  attached  to  the  cushion,  or  rubber,  is  called  the  negative  conductor.  Some 
machines,  however,  are  not  fitted  up  with  the  latter.  ,    wr    i  n 

2.  Lane's  medical  electrometer,  to  regulate  the  force  of  the  spark  or  shock  (fig.  1,  b). 

3.  One  or  two  Leyden  jars :  if  more  than  one,  they  should  be  of  unequal  size  (hg.  1,  dd). 

4.  An  insidating  stool  or  chair  (fig.  1,  c). 

\  TwotrSZ^lmM^  (fig- 1,  ^  ^  e)-  The  brass  ball  which  surmounts  each 
dkector  may  be  occasionally  unscrewed  and  removed,  and  a  metallic  or  wooden  pomt 

'''y'^i'Se  metallic  wire  or  chain.  A  brass  chain  is  generally  employed ;  but  the  spiral 
brass  wire  employed  for  braces  is  more  convenient ;  it  may  be  enclosed  within  a  thick  silk 

^^^t^An  ear  tube  (fig.  1,  g^  consisting  of  a  narrow  glass  tube,  traversed  by  a  brass  or 
copper  wire,  which  terminates  at  one  end  in  a  small  brass  baU,  at  the  other  by  a  loop. 

The  common  electric  macM?ie  yields,  by  the  friction  of  its  glass  cyHnder 
or  plate  on  the  rubber,  a  small  quantity  of  electricity  of  high  tetisto7i  ov 
whose  elasticity  is  great,  and  which,  therefore,^is  capable  of  exerting  attractive 
and  repulsive  forces  not  merely  at  sensible,  but  at  considerable,  distances. 
The  quantity  of  electricity  which  is  elicited  depends  on  the  extent  of  the 
rubbin-  surfaces  and  the  suitabihty  of  the  substances  used.  "  It  has  been 
found  by  direct  experiment,  that  all  kinds  of  glass  are  not  equaUy  adapted  to 
aive  out  electricity.  The  best  glass  is  that  which  is  the  whitest,  most  trans- 
parent, the  hardest  and  freest  from  bubbles,  and  which  contams  a  large 
proportion  of  silex.  It  has  also  been  ascertamed  that  it  should  not  be  too 
thick  in  order  that  the  [electrical]  fluid  may  be  quickly  excited^ 

The  arrow  in  the  following  diagram  {fig.  2)  shows,  accordmg  to  the 
Eranklinian  hypothesis,  the  direction  of  the  current  set  up  by  the  rotation 
of  the  glass  cylinder  of  the  machine  :— 

Fig.  2. 


Positive  or  Vitreous.  or  (cushion^    Negative  or  Resinous. 

\^_^J  \  MACHI 


Biaaram  illustrative  of  the  Direction  of  the  Mectric  Current  in  the  Cylinder  Machine, 
^  on  the  Franklinian  Hypothesis. 


1  Peschcl'8  Mcmenis  of  Physics,  by  West,  part  iii.  p.  32,  Lend.  1S4G. 
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The  glass  robs  the  cushion  of  electricity,  and  yields  it  up  to  the  conductor : 
the  cushion,  therefore,  becomes  negative,  while  the  conductor  becomes 

positive.  u       T  4 

Poems  and  Mode  of  Application. — Frictional  electricity  may  be  apphed 
medicinally  in  five  forms ;  viz.  the  hath,  the  aura,  the  sxmrh,  the  sUoch,  and 
the  current. 

1.  The  Electric  Bath.— In  this  mode  of  employing  electricity  the  patient 
is  placed  on  the  insulating  stool  (or  chair),  and  in  connection  with  the  prime 
conductor  of  the  machine.  The  whole  surface  of  the  body  becomes  electro- 
positive, while  the  air  which  surrounds  the  body  is,  by  induction,  rendered 
electro-negative.  The  positive  electricity  is  constantly  and  silently  discharged 
from  all  pointed  parts  of  the  surface,  as  from  the  hairs,  fingers,  &c.  _  In  a 
darkened  room  the  discharge  is  seen  to  be  attended  with  the  evolution  of 
light.    The  effect  of  the  electric  bath  is  not  constant  (see  p.  37). 

2.  Electric  Aura. — ^This  is  produced  by  the  action  of  a  current  of  elec- 
trified air  on  the  skin.  It  is  applied  by  means  of  an  insulated  pointed  director, 
connected  with  the  prime  conductor  by  a  wire  or  chain ;  its  point  being  turned 
to  the  part  intended  to  be  electrified.  In  this  way  a  current  or  breeze  of 
highly  excited  air  is  directed  towards  the  part.  Or  the  aura  may  be  drawn 
from  the  patient  while  placed  on  the  insulating  stool,  by  means  of  an 
uninsulated  metallic  point.  The  electric  aura  operates  as  a  mild  stimulant, 
and  is  occasionally  used  when  we  are  desirous  of  electrifying  delicate  parts ;  as 
the  eye,  ulcers,  excoriated  surfaces,  the  testicles,  &c. 

3.  The  Electric  Spark. — This  is  one  form  of  the  disruptive  discharge. 
It  may  be  communicated  by  presenting  to  the  part  to  be  electrified  the  ball 
or  knob  of  an  insulated  director  connected  with  the  prime  conductor.  Or  it 
may  be  drawn  from  the  patient  by  placing  "him  on  the  insulating  stool  (or 
chair),  and  bringing  the  knuckle  or  the  ball  of  an  uninsulated  director  near 
him.  The  opposed  surfaces,  between  which  the  spark  passes,  iare  in  oppositely 
electrified  conditions.  The  nearer  they  are  together,  and  the  smaller  the  ball, 
the  weaker  is  the  force  of  the  spark.  A  succession  of  very  smaU  sparks  is 
obtained  by  substituting  a  wooden  point  for  the  metallic  ball. 

The  spark  occasions  a  sharp,  painful,  pungent  sensation,  redness,  and 
sometimes  a  small  circumscribed  spot  or  wheal,  which,  however,  in  general 
quickly  disappears. 

Por  internal  parts,  as  the  bottom  of  the  meatus  auditorius  externus,  a  glass 
tube  is  used  to  insulate  the  conducting  wire,  the  end  of  which  terminates  in  a 
very  small  knob,  contained  within,  or  placed  at  the  end  of,  the  tube  (fig.  ^,f/). 

A  favourite  mode  of  employing  electric  sparks  is  to  draw  them  through 
flannel,  as  recommended  by  CJavallo^  This  method  is  called  by  some 
electricians  electric  friction.  The  patient,  being  placed  on  the  insulating 
stool,  takes  hold  of  the  chain  communicating  with  the  prime  conductor  by  the 
hand  opposite  to  the  side  to  be  electrified.  Over  the  naked  part  is  then  placed 
a  piece  of  flannel,  and,  the  machine  being  turned,  the  operator  places  the  knob 
of  an  uninsulated  director  in  close  contact  with  the  llannel,  and  moves  it 
steadily,  but  rapidly,  so  as  to  draw  a  vast  number  of  very  small  sparks.  It  is 
said  that  the  motion  of  the  ball  should  be  down  the  part  allccted  ;  that  is,  in 


'  Complete  Treatise  on  EleclncUy,  vol.  ii.  p.  13G,  3d  cd.  Lond.  1780. 
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the  direction  of  the  ramifications  of  the  nerves.  The  operation  is  to  be 
continued  for  twenty  or  thirty  minutes.  It  excites  warmth,  but  no  very 
disagreeable  sensations.  When  an  uneven  surface  (as  of  the  face  and  hands) 
is  to  be  electrified,  the  ball  of  the  director  should  be  covered  with  flannel. 

4.  The  Electric  Shock. — This  is  a  violent  effect  of  the  disruptive  dis- 
charge, and  is  thus  effected  : — Charge  a  Leyden  jar ;  then  connect  its  outside 
by  a  chain  or  wire  with  the  ball  of  an  insulated  director,  which  is  to  be  applied 
to  one  extremity  of  the  part  through  which  the  electricity  is  intended  to  pass. 
The  knob  of  the  jar  is  tlien  apphed  to  the  other  extremity  of  the  part,  and  the 
discharge  instantaneously  takes  place. 

The  force  or  the  strength  of  the  charge  is  graduated  by  interposing  in  the 
circuit  a  medical  electrometer  (see  fig.  1,  b),  which  is  employed  thus :— Place 
the  Leyden  jar  so  that  its  interior  may  be  in  communication  with  the_  prime 
conductor,  while  its  exterior  is  connected  with  the  patient  by  a  chain  and 
insulated  director.  One  of  the  knobs  of  the  electrometer  is  then  put  in 
communication  with  the  opposite  side  of  the  patient  by  a  second  chain  and 
director.  If  the  machine  be  now  turned,  the  jar  charges,  and,  when  the 
tension  is  sufficiently  high,  a  spark  passes  from  the  prime  conductor  to  the 
ball  of  the  electrometer,  and  the  discharge  takes  place,  the  patient  experiencmg 
the  shock.  To  increase  or  diminish  the  force  or  strength  of  the  sliock,  we 
augment  or  lessen  the  space  between  the  prime  conductor  and  the  ball  of  the 
clcctromGtjGi'* 

Sometimes  a  coated  glass  tube  is  substituted  for  the  Leyden  phial  in  the 
above  arrangement,  the  medical  electrometer  being  employed.  The  patient 
then  receives  a  rapid  succession  of  slight  shocks,  constituting  what  some 
electricians  denominate  electrical  vibration.  n  •  i  i 

When  a  portion  of  the  body  makes  a  part  of  the  circuit  through  which  the 
discharge  of  a  Leyden  phial  is  effected,  a  sudden,  instantaneous,  and  painful 
sensation  is  produced,  which  is  denominated  the  shock.  If  the  charge  be 
passed  through  the  arms,  the  effects  are  principally  experienced  in  the  wrists, 
elbows,  and  across  the  breast.  If  the  diaphragm  form  part  of  the  circuit,  it 
is  immediately  thrown  into  a  temporary  state  of  contraction.  If  a  strong 
charo-e  of  a  battery  be  passed  through  the  head  of  a  rabbit,  temporary 
blindness  or  death  ensues.  In  persons  killed  by  lightning,  red  streaks  are 
frequently  observed  on  the  skin.  It  is  said  that  marks  are  often  observed 
indicating  the  passage  of  the  electric  fluid  along  the  spine. _  The  blood  is 
usuaUy  fluid,  and  the  muscles  flaccid ;  though  occasionally  rigidity  of  muscies 
and  blood  capable  of  coagulation  have  been  found. 

The  greater  or  less  violence  of  the  shock  depends  not  on  the  quantity  merely, 
but  also  on  the  intensity  of  the  charge.    Thus  a  small  jar  higWy  charged  will 
produce  a  greater  effect  than  a  large  battery  feebly  charged.    But  of  course 
if  the  intensities  be  equal,  the  greatest  shock  is  perceived  when  the  largest 

'T^T/i'lfeim^^^  cause  a  current  to  pass  through  a  patient 

to  the  ground,  connect  some  part  of  the  body  directly,  or  indirectly  by  a  cham 
or  wire  with  the  prime  conductor  of  the  machine;  the  patient  standing  on 
the  m-ound.  By  this  means  the  current  passes  into  the  body  at  the  ponit  of 
connection,  and  escapes  by  the  feet.  Its  effects  are  exceedmgly  shght,  and 
scarcely,  if  at  all,  obvious. 
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2.  YoLTAic  Electiucity. 

(Galvanism;  Voltaism  ;  Chemical  Electricity ;  Contact  Electricity.) 

Apparatus. — Tlie  apparatus  required  for  the  medical  application  of  voltaic 
electricity  consists  of — 

1.  A  compound  hydro  electric  lattery,  commonly  called  a  voltaic  or  galvanic  lattery. 
Notwithstanding  tlie  improvements  which  have  of  late  years  been  effected  in  the  construc- 
tion of  voltaic  apparatus,  the  battery  devised  by  the  late  Mr.  Cruickshank  is,  for  medical 
purposes,  decidedly  to  be  preferred  to  other  batteries  of  later  construction,  on  the  ground 
both  of  cheapness  and  convenience. 

It  should  consist  of  from  50  to  100  pairs  of  plates  (copper  and  zinc),  each  from  2  to  4 
inch  es  square,  and  arranged  in  one  or  two  wooden  troughs  {Oruickshanlc  s  troughs).  In  most 
cases,  one  trough  of  50  pairs  will  be  found  sufacient.  When  two  troughs  are  employed 
they  must  be  connected  together  endwise  by  slips  of  sheet  copper,  or  stout  copper  wire— 
the  zinc  end  of  one  trough  with  the  copper  end  of  the  other  trough. 

The  liquid  used  to  excite  the  battery  may  be  common  water,  a  solution  of  common  salt, 
or  water  acidulated  with  hydrochloric  or  sulphuric  acid.  Common  water  is  employed 
where  very  feeble  effects  are  required ;  as  where  the  skin  is  very  susceptible  of  the  voltaic 
iniuence."  Acidulated  water  is  used  where  the  most  powerful  effects  are  required.  _  One 
part  of  hydrochloric  acid,  and  from  sixteen  to  twenty  parts  of  water,  may  be  used.  Singer, 
however,  used  only  one  part  of  acid  to  five  hundred  of  water.  One  part  of  oil_  of  vitriol, 
and  from  twenty  to  thirty  parts  of  water,  form  as  strong  a  charge  as  in  general  is  likely  to 
be  required.  The  use  of  nitric  acid  is  objectionable  on  account  of  the  nitrous  fumes  which 
are  evolved. 

2.  A  pair  of  insulated  directors,  each  containing  a  glass  tube  traversed  by  a  copper 
wire.  One  extremity  of  the  wire  is  in  communication  with  one  end  of  the  trough ;  the 
other  extremity  is  covered  with  sponge  or  flannel,  moistened  with  a  solution  of  common 
salt. 

3.  Copper  wire  to  connect  the  directors  with  the  ends  of  the  troughs. 

\Compoimd  Voltaic  Circuits. — The  application  of  the  compound  voltaic 
circuit  has  been  largely  prescribed  of  late,  and  has  almost  become  a  popular 
remedy  in  the  form  of  Pulvermacher's  galvanic  chains.  These  are  made  of 
two  metallic  elements  ingeniously  woven  together,  and  when  moistened  with 
water,  dilute  acid,  or  a  saline  solution,  they  may  be  applied  to  the  part 
affected,  or  worn  so  as  to  encircle  it.  They  are  recommended  for  cases  of 
rheumatism,  paralysis,  &c.,  and  are  regarded  by  some  practitioners  as  a 
valuable  and  convenient  means  of  applying  a  continuous  current  of  voltaic 
electricity. — Ed.] 

Simple  Voltaic  Circuits. — These  are  occasionally  employed  as  popular 
remedies,  either  in  the  form  of  Harrington^s  electrizers  or  as  galvanic  rings. 

llarringtorC s  electrizers  are  plates  of  copper  and  zinc,  or  of  silver  and  zinc,  made  in  various 
forms._  Thus  for  the  toothache  a  plate  of  copper  is  soldered  edgewise  to  one  of  zinc,  and 
worn  in  the  mouth  :  the  saliva  serves  to  excite  the  apparatus.  In  another  contrivance,  an 
hexagonal  plate  of  zinc  is  connected  by  its  face  to  a  plate  of  silver ;  and  a  series  of  these 
compound  plates  are  connected  togctlier  by  wire,  so  as  to  move  on  each  other  like  hinges. 
These  are  worn  next  the  skin  for  the  relief  of  rheumatism.  The  perspiration  serves  to 
excite  the  plates.  Silver  and  zinc  spangles  also  have  been  employed,  instead  of  the  plates 
just  mentioned. 

Galvanic  rings  are  constructed  of  copper  and  zinc,  or  of  silver  and  zinc.  The  pel  spiration 
is  supposed  to  excite  them. 

The  intensity  of  the  electricity  evolved  by  the  voltaic  battery  depends  on 
the  number  of  plates  used,  and  on  tlic  cliemical  nature  of  tlie  liquid  employed 
to  ciiargc  the  battery.    By  increasing  the  number  of  plates,  we  proportionately 
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sliewii  by  the  arrow  in  the  followmg  diagram  (fig.  4),  in  which  L  indicates 
the  h'quid,  C  the  copper  plate,  and  Z  the  zmc  plate  :— 


Fig.  4. 
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Flan  of  Cruiclcsliank's  Battery. 


EouMS  AND  Mode  of  Application.— In  all  experiments  with  the  voltaic 
apparatus,  care  must  betaken  that  the  various  parts  by  which  connection 
isMnade,  are  perfectly  clean,  so  as  to  ensure  good  metallic  contact.     ihis  is 
necessary  on  account  of  the  low  intensity  of  this  form  of  electricity  compared 
with  that  obtained  by  the  ordinary  frictional  machine  ^  so  that  films  ot  oxide, 
dirt,  varnish,  &c.  readily  obstruct  the  passage  of  the  electricity,  and  greatly 
interfere  with  the  action  of  the  battery.    On  this  account   therefore,  the 
extremities  of  the  conducting  wires  should  be  carefully  cleaned  by  sand-paper 
Yoltaic  electricity  is  usually  employed  in  the  form  of  the  current ;  but 
when  an  extended  series  of  plates  is  employed,  and  energetic  chemical  agents 
used  to  excite  them,  shocks  are  obtained.  _ 

1.  The  Voltaic  or  Galvanic  Current.— may  be  administered  by 
interposing  between  the  terminal  poles  of  the  battery  any  portion  of  the  human 
body  through  which  it  is  desired  to  transmit  the  current.    The  parts  of  the 
body  with  which  the  poles  are  placed  in  contact  should  be  moistened  with 
water  if  slight  effects  are  required,  or  with  salt  and  water  when  more  powerful 
effects  are  desired.     We  do  this  in  order  to  facilitate  the  passage  of  the 
•electricity  which,  on  account  of  its  low  intensity,  is  obstructed  by  the  resist- 
ance offered  by  the  dry  cuticle.    Or  the  parts  may  be  covered  by  a  sponge 
or  flannel  moistened  with  water,  or  with  salt  and  water.    Or,  in  the  case  of 
the  extremities,  one  extremity  may  be  immersed  in  water,  or  in  salt  and  water, 
connected  with  one  pole  of  the  battery,  and  contained  in  a  basin ;  while  the 
other  extremity  is  immersed  in  another  basin  of  water,  or  of  salt  and  water, 
similarly  connected  with  the  other  pole  of  the  battery.     The  effect  of  the 
battery  is  greatly  heightened  by  using  for  the  terminal  conductors  or  poles 
large  metallic  surfaces.    Thus,  if  it  be  required  to  pass  a  strong  current 
through  the  arms,  let  the  patient  grasp,  with  his  hands  well  moistened  with 
*   salt  and  water,  two  metallic  cylinders  connected  with  the  battery. 

The  number  of  plates  used  must  depend  on  the  effects  produced.  It  is 
better,  therefore,  to  commence  with  a  small  number  (say  from  5  to  10),  and 
gradually  increase  the  number  until  the  required  intensity  be  obtained. 

As  the  most  powerful  effects  of  the  current  are  produced  at  the  moment  of 
closing  or  opening  the  circuit,  we  can  augment  the  effects  by  alternately 
making  and  breaking  the  contact  of  the  poles  with  the  body.  This  is  some- 
times effected  by  the  rotation  of  a  toothed  wheel. 

2.  The  Voltaic  or  Galvanic  Shock. — This  is  effected  in  the  same  way  as 
the  current,  but  using  a  more  extensive  series  of  plates  (from  50  to  100 
pairs),  exciting  them  by  an  acidulated  solution,  and  employing  the  means 
above  mentioned  for  efl'ecting  and  breaking  contact.    "  The  shock  of  a  voltaic 
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battery  may  be  distinguished  from  that  of  common  electricity,  inasmuch  as 
the  latter  is  felt  far  less  deeply,  affecting  only  the  outer  part  of  our  organs, 
and  being  exhausted  in  a  moment.  The  voltaic  shock,  on  the  contrary, 
penetrates  farther  into  the  system ;  propagating  itself  along  the  entire  course 
of  the  nerves/'  ^ 

Electro-Puncture. 
(Galvano-Pancture.) 

The  operation  of  electro-puncture  was  proposed  by  Sarlandiere,^  in  1825. 
It  consists  in  introducing  two  acupuncture  needles  in  the  usual  way,  and 
connecting  them  with  the  poles  of  a  weak  voltaic  battery ;  the  contact  being 
occasionally  suspended  and  renewed,  in  order  to  produce  a  succession  of  shocks. 
This  practice  has  been  successfully  adopted  for  the  relief  of  rheumatism, 
neuralgia,  local  paralysis,  sciatica,  spasmodic  affections,  and  other  maladies  in 
which  the  operation  of  simple  acupuncture  has  been  used,  than  which  it  has 
been  thought,  by  some,  to  be  more  efficacious.  In  neuralgia  and  in  rheumatism 
it  should  be  employed  only  in  the  interval  of  the  paroxysms^.  M.  Bourgeois* 
proposed  to  employ  the  operation  of  electro-puncture  of  the  heart,  to  promote 
resuscitation,  in  cases  of  asphyxia.  Majendie^  employs  electro-puncture  in 
incomplete  amaurosis  with  great  success.  "  This  is  done  by  passing  down 
fine  needles  through  any  of  the  branches  of  the  frontal  and  superior  maxillary 
nerves,  a  slight  pricking  sensation  indicating  that  the  nerve  is  pierced ;  a 
galvanic  current  is  then  passed  along  the  needles  through  the  branches  of  the 
fifth  nerve." 

3.  Magnetic  Electricity. 

Magnetism,  when  conjoined  with  motion,  excites,  by  induction,  dynamical 
electricity.  Being  itself  a  statical  force,  it  requires  the  superaddition  of 
motion  to  produce  a  dynamical  force.  ^  .  . 

Apparatus.— The  magnets  used  for  the  production  of  magnetic  electricity 
are  either  temporary  or  permanent.  Machines  in  which  the  former  are 
employed  are  commonly  known  as  coil  machines ;  while  those  in  which  the 
latter  are  used  are  called  magneto-electric  machines. 

a.  Coil  Machines. 

(Volta-electric  Induction  Machines  ;  Galvauo-maguetic  Induction  Machines ; 
Electro-dynamic  Machines.) 

These  machines  are  variously  constructed.  They  consist  essentially  of  the 
following  parts  : — 

1.  A  single  voltaic  pair.    This  is  usually  caHed  the  battery.   The  most  convenient 


1  Peschel,  o;>.  ci^.  part  iii.  p.  118. 

2  Memoires  sur  I' Electro-puncture,  Paris,  1835.  _ 

3  Trousseau  and  Pidoux,  Traile  de  Tlulrapentiqne,  t.  i.  p.  579,  Pm-'s. 

4  Quoted  by  Herat  and  De  Lens,  in  the  md.  Univ.  de  Mai.  Med.^vt.  MerJr^^^^^^^ 

5  Mackenzie,  //  Practical  Treatise  on  the  Diseases  of  the  Eye,  p.  857,  3d  ed.  IS4U. 
(■•  Grove  On  the  Correlation  of  Physical  Forces,  p.  32,  1846. 
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construction  is  that  of  Mr.  Smee,  consisting  of  platinized  silver  and  amalgamated  zinc, 
immersed  in  water  acidulated  with  about  one-eiglitli  })art  by  measure  of  oil  of  vitriol. 

In  the  Improved  Graduated  Oalvanic  Coil  Machine,  made' by  Hearder,  of  Plymouth,  the 
platinised  silver  plate  is  one  inch  and  a  quarter  wide,  and  three  inches  long.  The  acid 
mixtixre  used  to  excite  this  battery  consists  of  one  measure  of  oil  of  vitriol,  and  seven 
measures  of  water. 

2.  A  primary  and  a  secondary  coil  or  helix  (made  of  covered  copper  wke),  with  a 
core  (consisting  of  a  bundle  of  soft  iron  wires),  and  a  contact-breaker.  The  wire  com- 
posing the  primary,  inner,  or  quantity  coil  is  shorter,  but  thicker,  than  that  forming  the 
secondary,  outer,  induction,  or  intensity  coil.  The  actual  thickness  and  length  of  the  wires 
vary  m  different  machines.  In  a  coil  machine  for  medical  purposes,  made  by  Mr.  Newman, 
of  Regent  Street,  the  primary  coil  contains  80  feet  of  No.  16  wire  ;  and  the  secondary 
coil,  360  feet  of  wire  of  about  the  of  an  inch  in  diameter. 

3.  A  pair  of  brass  or  copper  directors  with  glass  handles.  The  extremity  of  each 
director  should  be  armed  with  a  circular  brass  or  copper  disk,  of  about  an  inch  in  diameter, 
covered  with  sponge  or  flannel,  moistened  either  with  water  or  a  solution  of  common  salt. 

When  the  two  extremities  of  the  primary  coil  are  respectively  connected 
with  the  two  poles  of  the  voltaic  pair,  a  voltaic  current  (c?lled  the  lyriniary 
or  quantity  current)  traverses  the  primary  coil.  At  the  instant  of  making 
and  breaking  contact  between  the  battery  and  the  primary  coil,  a  momentary 
voltaic  current  (called  the  induced  or  secondary  or  intensity  current)  is 
induced  in  the  secondary  coil. 

The  secondary  current  obtained  by  making  contact  is  in  the  reverse  direction 
to  that  of  the  primary  current ;  while  that  produced  by  breaking  contact  is  in 
the  same  direction  as  the  primary  current. 

The  wires  composing  the  core  placed  in  the  common  axis  of  the  two  coils 
are,  during  the  period  of  the  passage  of  the  voltaic  current  through  the 
primary  coil,  magnets  [temjwrary  or  electro-magnets)  :  they  greatly  augment 
the  intensity  of  tlie  secondary  current. 

As  the  secondary  current  exists  only  at  the  moment  of  making  and  breaking 
contact,  the  use  of  the  contact-breaker  is  obvious. 

The  secondary  current,  on  account  of  its  having  a  much  higher  intensity 
than  the  primary  current,  is  used  for  its  physiological  influence.  As  obtained 
by  the  apparatus  above  described,  it  is  an  alternating,  vibrating,  or  to  and  fro 
current :  that  is,  at  the  moment  of  making  contact  it  is  in  one  direction,  and 
at  tlie  time  of  breaking  contact  it  is  in  the  reverse  direction.  By  a  shght 
alteration  in  the  construction  of  the  contact-breaker,  this  reverse  secondary 
current  may  be  intercepted,!  and  we  then  obtain  an  intermitting  current  in 
one  direction  only. 

The  regulation  or  graduation  of  the  shock  is  effected  in  these  machines  in 
various  ways.  One  method  is  by  withdrawing  partially  the  core  from  the  axis 
of  the  coils :  the  more  it  is  withdrawn,  the  less  powerful  will  be  the  shock. 

Another  method  is  by  varying  the  length  of  the  wire  composing  the  secondary 
coil.  This  is  the  method  adopted  by  Hearder  in  the  machine  before  referred 
to.  By  means  of  a  graduated  regulator,  having  a  moveable  index  no  less 
than  sixteen  difl'erent  degrees  of  power  are  obtained  ;  the  lowest  bein"-  that 
produced  by  a  secondary  wire  of  80  feet  in  length,  the  highest  by  one  of  320 
feet  long. 

A  third  method  is  the  interposition  of  an  imperfect  conductor  in  the  circuit 


'  Dr.  Lelhcby,  London  Medical  Gazette,  N.S.  vol.  iii.  p.  858,  1846. 
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of  tlie  secondiiry  wire,  by  which  the  resistance  to  the  progress  of  the  electricity 
is  auo-inented.  Bonijol,  of  Geneva,  uses  for  this  purpose  a  water  tube,  with 
the  conducting  wire  in  contact  with  the  water  at  each  end  of  the  tube.  By 
varying  the  distance  between  the  extremities  of  these  two  wires,  or  by  making 
them  touch  each  other,  the  intensity  of  the  shock  may  be  graduated.  _ 

The  shock  of  the  coil  machine  is  administered  as  follows  : — Having  con- 
nected the  battery  with  the  primary  coil,  and  the  directors  with  the  secondary 
coil  place  the  moistened  extremities  of  the  directors  in  contact  with  the  two 
parts  of  the  body  between  which  it  is  desired  that  the  shock  should  be  passed. 
Or  if  it  be  desired  to  pass  the  shock  through  the  extremities,  two  basins  of 
water  or  salt  and  water,  connected  respectively  with  the  terminals  of  -the 
secondary  coil,  may  be  used  as  before  described  under  the  head  of  "  \  oltaic 

Electricity."  ,  ,  ,         i  i 

Dr.  Radford's  mode  of  transmitting  the  current  through  the  uterus  bas 

been  already  noticed  (p.  48). 

jS.  Magneto-electric  Machines. 

The  apparatus  required  for  the  medical  application  of  magnetic  electricity 
consists  of — 

1  Amaaneto-electricmacJiine.  The  most  convenient  simple  and  powerful  magneto- 
electe  mine  is  that  devised  by  Mr.  E.  M.  Clarke,  ot  the  Strand.  It  consis  s  of  a 
battery  of  sk  curved  permanent  magnets,  and  an  intensit^j  armature  aromid  whose  cylinders 
1500  yards  of  fine  insulated  copper  wire  are  coiled  {uitensitij  coil). 

2  A  ^air  of  directors.  Each  of  the  dh-ectors  holds  a  piece  of  sponge  or  flannel  dipped 
in  vinegar  or  a  solution  of  common  salt. 

The  ends  of  the  wire  composing  the  intensity  coil  ^re  to  he  f^^^^^^^cted  with 
the  directors,  and  these  applied  to  two  portions  ot  the  living  J°dy;  J^^^^^^^^ 
the  armature  is  rotated,  a  succession  of  shocks  is  received  by  that  portion  of 
the  hvinff  body  interposed  between  the  directors.  i  •  . 

A  malneto-electric  machine,  like  the  voltaic  battery  and  coil  machine  is 
not  affected  by  the  moist  state  of  the  atmosphere :  this  gives  it  an  advantage 
ov  r  the  c^^^^^^  electric  machine ;  and  as  acids  are  not  -qun.d  o^-^^^^  ^t, 
one  inconvenience  of  the  voltaic  battery  and  coil  machines  is  ol^viated. 

lUs  employed  in  medicine  as  a  substitute  for  the  ordmary  voltaic  battery 
and  coil  Sues.  The  current  it  gives  is  an  alternating  or  vibrating  one, 
such  as  I  have  before  alluded  to  (see  pp.  45  and  57). 

5.  MAGNETISMUS.— MAGNETISM. 

[Mineral  Magnetism.) 
-Actius  1  who  lived  about  a.d.  550,  is  the  oldest  author  who 
.^S^nt^^l.  applicationof  ma^^^^ 

;  -'S^L^rn.  affect,  p.  543  ;  and  Be  hi.  ,ua:  uter,m  non  gerunt, G80.  cd.  Fcusi.. 
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writers  have  noticed  the  supposed  therapeutical  powers  of  magnets.^  About 
the  end  of  the  seventeenth  century,  magnetic  tooth-picks  and  ear-picks  were 
made  as  secret  preventives  against  pains  in  the  teeth,  eyes,  and  ears. 2 

General  Remarks.— The  recent  researches  of  Dr.  Faraday^  have  shown 
that  all  matter  is  "  subject  to  the  magnetic  force  as  universally  as  it  is  to  the 
gravitating,  the  electric,  and  the  chemical  or  cohesive  forces.  But  all  sub- 
stances are  not  affected  by  the  magnetic  force  in  the  same  manner.  Some, 
when  suspended  in  the  magnetic  field,  arrange  themselves  axially,  or  m  the 
liues  of  magnetic  force :  these  are  said  to  be  magnetic. 

Others,  however,  whose  form  is  elon- 
PiG.  5.  gated,  arrange  themselves  equatorially,  or 

e  at  right  angles  to  the  lines  of  magnetic 

:  force,  when  similarly  suspended:  and 

:  these  are  said  to  be  diamagnetic. 

\    Prom  Dr.  Paraday^s  experiments,  it 

5         appears  that,     besides  iron,  nickel,  and 

  cobalt,  the  following  [metals]  are  also 

I  magnetic ;  namely,  titanium,  manganese, 

i  cerium,  aluminum,  osmium,  chromium, 

■  palladium,  platinum." 

[Oxygen  has  also  been  proved  mag- 
The  Maonetic  Field.  ^^^^.-^  ^^^^^^  researches  of  the 

NS,  the  axial  direction,  or  the  direction  from     same  philosopher.    _  Thus  a  SOap-bubble 

pole  to  pole,  or  the  line  of  magnetic    filled  with  oxygen  is  strongly  attracted 

by  the  magnet,  while  soap  and  water 
"'•'''IS;:S^^Z^^.  ™  be  shown  to  be  diama,- 

and  across  the  line  of  magnetic  force.     netlC.^ — lliD.J 

The  class  of  diamagnetic  bodies  is  a 
very  extensive  one,  and  includes  bismuth,  antimony,  and  many  other  metals, 
rock  crystal,  many  earthy  and  alkaline  salts,  vegetable  and  mineral  acids, 
water,  alcohol,  phosphorus,  sulphur,  sodium,  iodine,  gum,  starch,  several  oily, 
fatty,  and  resinous  substances,  ivory,  flesh,  blood,  &c.  "  I  was  much  im- 
pressed by  the  fact,"  says  Dr.  Paraday,  "  that  blood  was  not  magnetic,  nor 
any  of  the  specimens  tried  of  red  muscular  fibre  of  beef  or  mutton.  This  was 
the  more  striking  because  iron  is  always,  and  in  almost  all  stages,  magnetic." 

The  same  philosopher  also  observes  that,  "  if  a  man  could  be  suspended, 
with  suflRcient  delicacy,  after  the  manner  of  Dufoy,  and  placed  in  the  magnetic 
field,  he  would  point  equatorially ;  for  all  the  substances  of  which  he  is  formed, 
including  the  blood,  possess  this  property."  ' 

Physiological  Effects. — As  all  substances  are  under  the  influence  of  the 
magnetic  force,  it  might  be  expected  that  the  vital  functions  would  suffer 


'  See  the  very  elaborate  and  able  M6noire  sur  le  Magnetisme  medicinal,  by  MM.  Audry  and 
Thourct,  in  the  Memoires  de  la  Socidld  Royale  de  Medecinc,  Annde  1779,  p.  531. 

^  Beckmann,  Ristory  of  Inveniions  and  Discoveries,  vol.  i.  p.  74. 

'  Phil.  Trans,  for  184G. 
Some  recent  observations  of  Dr.  Faraday,  having  reference  to  the  daily  variation  of  the  needle, 
tend  (o  prove  the  phenomcuou  probably  dependent  ou  the  maguetie  condition  of  oiyL'eu  as  varied 
by  temperature. 
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some  modification  from  the  action  of  magnetism  on  organised  bodies; 
but  hitherto  no  conclusive  and  unequivocal  evidence  on  this  point  has  been 
obtained. 

Yarious  phenomena  have  been  ascribed  to  it ;  but  the  inconstancy  of  their 
occurrence  throws  great  doubt  over  the  opinion  that  they  are  really  the  effects 
of  the  magnetic  force.^  The  failure  of  their  production  in  persons  on  whose 
statements  confidence  can  be  placed,  and  their  occurrence  chiefly  in  females, 
and  in  those  called  nervous,  are  reasons  for  suspecting  some  error  or  fallacy 
in  the  statements  of  practitioners  who  advocate  the  hifluence  of  magnetism  on 
tlie  vital  functions. 

Dr.  Earaday  does  not  appear  to  be  susceptible  of  the  magnetic  force ;  for 
some  years  ago  he  allowed  Dr.  Keil  to  try,  in  a  variety  of  ways,  the  influence 
of  powerful  magnets  on  him,  but  no  perceptible  effects  were  produced  ;2  and 
he  informs  me  that  he  was  never  sensible  of  any  effect  produced  on  him  by 
the  powerful  magnets  which  he  used  in  his  recent  experimental  investigations 
on  magnetism  (see  Phil.  Trans,  for  1846),  although  he  purposely  submitted 
various  parts  of  his  body  to  their  inffuence,  and  tried  in  all  imaginable  ways 
to  obtain  some  evidence  of  their  effect. 

On  healthy  sensitive^  individuals,  says  Eeichenbach,  magnets  of  101b. 
supporting  power,  when  drawn  along  the  body  downwards  without  contact, 
produce  a  sensation  rather  unpleasant  than  agreeable.  It  is  "  like  an  aura ; 
in  some  cases  warm ;  in  others  cool;  or  it  may  be  a  pricking,  or  a  sensation 
of  the  creeping  of  insects  on  the  skin:  sometimes  headache  comes  on 
rapidly."  Diseased  sensitive  subjects  ''experience  different  sensations, 
—often  disagreeable,  and  occasionally  giving  rise  to  fainting,  to  attacks  of 
catalepsy,  or  to  spasms  so  violent  that  they  might  possibly  endanger  hfe/''^ 

Becker^  states  that  the  sensations  which  his  patients  experienced  from  the 
use  of  the  magnet  were,  1st,  cold  (probably  from  the  coldness  of  the  steel)  ; 
2dly,  heat  (this  is  the  most  frequent  effect,  especially  in  the  ears,  and  it 
often  amounts  to  unpleasant  burning) ;  3dly,  traction  (from  the  slightest 


I  Eeichenbach  believes  that  the  power  of  acting  on  the  nervous  system  enjoyed  by  artificial  mag- 
nets is  also  possessed  bv  the  earth's  magnetism  ;  by  the  rays  of  the  sun,  moon,  and  other  heavenly 
bodies  -  bvheat,  light,' electricity,  and  chemical  action;  by  crystals ;  by  Imng  persons ;  and,  in  a 
word  by  material  substances  generally.  This  force  or  power  forms  a  part  he  says  of  what  is  usually 
called  magnetism,  and  is  probably  the  agent  in  animal  magnetism  ;  but,  lu  reality,  it  is  a  force  or 
influence  distinct  from  all  known  forces ;  and  he  proposes,  therefore,  to  call  it  od  a  name  not  pos- 
sessing any  meaning),  and  according  as  it  is  found  m  crystals  magnets,  the  livmg  body  heat,  light, 
&c  he  terms  it  crystallod,  waynetod,  biod,  thermod,  pJwiod,  &c.  {Researches  on  Magndr.m  and  on 
TeHain  Allied  Subjects,  by  Baron  von  Eeichenbach,  translated  and  abridged  by  Dr.  Wm.  Gregory, 

Lond.  1846). 

■  Lancet  for  1835-36,  vol.  i.  p.  716. 

3  Persons  susceptible  of  the  magnetic  influence  are  said  to  be  sensitive. 

*  Eeichenbach  states,  that  diseased  sensitive  subjects  enjoy  an  extraoi^inary  acuteness  of  the 
senses.  The  poles  and  sides  of  powerful  magnets,  the  poles  of  crystals,  the  human  hand  &c  arc 
luminous  to  them.  Luminous  appearances  {corpse-lights;  ghost-hgh  s)  ^v.  ^ho  seen  by  them 
over  craves,  and  are  due  to  the  chemical  changes  going  ou  in  the  corpse ! !  Eeichenbach  also  asserts 
that  sleep  i  more  sound  and  refreshing  when  the  sleeper  lies  in  the  magnetic  meridian  •  that  ,s,  with 
K  head  towards  the  north,  and  his  feet  to  the  south  :  and  he  ascribes  the  painful  and  disagreeable 
feelinKS  which  some  persons  experience  in  church  to  the  circumstance  that  churches  are  built  east 
and  west ;  and  "  those  in  front  of  the  altar  are  necessarily  in  the  position  Irom  west  to  cast,  which, 
to  all  sensitive  persons,  is  the  most  intolerable  !  I"  haw         at  r» 

»  JJer  rnineralische  Magnelisnms  und  seine  Anwendung  m  der  Eeilkmst,  von  C.  A.  Becker,  M.D. 

Miihlhausen,  1820. 
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degree,  when  it  is  an  agreeable  feeling,  to  the  strongest,  when  it  is  nlmost 
painful,  like  that  of  a  cupping-glass) ;  4tlily,  an  indefinite  sensation  (in  the 
ear,  called  a  working  or  roaring) ;  5thly,  tUrolhing ;  6thly,  ;  and 
7thly,  numbness  or  loss  of  feeling  i?i  the  magnetised  part. 

In  some  instances  it  has  appeared  to  exercise  a  most  remarkable  influence 
over  neuralgic  pains  and  spasmodic  affections ;  at  one  time  apparently  curing, 
at  another  palliating,  and  occasionally  augmenting  all  the  patient's  sufferings. 
But,  in  a  large  proportion  of  cases,  it  has  failed  to  produce  any  obvious  effect. 
The  employment  of  magnetic  plates  is  sometimes  attended  with  itching  and 
an  eruption  of  pimples. 

Uses. — Toothache,  neuralgia,  painful  affections  of  the  stomach,  rheumatic 
pains,  spasmodic  asthma,  angina  pectoris,  and  palpitation  of  the  heart,  are  the 
maladies  which  have  occasionally  appeared  to  be  relieved  by  the  magnet.  It 
is  said  that,  in  some  cases,  neuralgic  pain  is  alleviated  by  the  application  of 
the  north  pole  of  the  magnet,  and  is  augmented  by  the  south  pole.^  Laennec^ 
speaks  higlily  of  the  efficacy  of  maguetised  plates  in  neuralgia  of  the  lungs, 
and  in  angina  pectoris.  He  applied  two  strongly  magnetised  oval  steel  plates, 
one  to  the  left  precordial  region,  the  other  exactly  opposite  on  the  back,  so 
that  their  poles  were  opposed.  He  says  the  relief  is  increased  if  a  blister  be 
applied  under  the  anterior  plate.  The  late  Dr.  Thomas  Davies^  tried  this 
plan,  and  with  good  effect. 

Mr.  Smee*  has  proposed  to  detect  the  existence  of  needles  or  other  steel 
bodies  impacted  in  the  body,  by  making  the  needle  magnetic,  either  by  the 
approximation  of  a  powerful  electro-magnet,  or  by  transmitting  a  current  of 
voltaic  electricity  along  a  covered  copper  wire  coiled  round  the  suspected 
part.  When  the  needle  has  thus  been  magnetised,  its  presence  may  be 
detected  by  bringing  in  contact  with  the  part  containing  it  a  dehcate 
carefully-poised  magnetic  needle,  by  the  deviations  of  which  the  existence  of 
the  foreign  steel  body  may  be  recognised,  and  even  the  direction  of  its  poles 
determined. 

Application. — There  are  several  modes  of  using  magnets.  Por  toothache, 
a  simple  straight  or  har  magnet,  sometimes  called  a  magnetic  staff,  is  used. 
It  is  first  made  warm,  and  its  north  pole  applied  to  the  tooth :  if  the  pain  be 
not  reheved,  the  south  pole  should  then  be  substituted.  Or  the  poles  are 
applied  to,  or  passed  over,  the  gums  or  cheeks.  In  neuralgic  pains,  a  com- 
pound magnet,  called  a  magnetic  battery,  is  commonly  employed.  This 
consists  of  several  curved  (horse-shoe,  lyre-shaped,  or  U-shaped)  magnets, 
placed  one  over  the  other  with  all  their  poles  similarly  disposed,  and  fastened 
firmly  together.  Dr.  Schmidt^  employed  a  battery  of  five  magnets  of  unequal 
length,  the  centre  one  being  the  longest  and  thickest.  This  kind  of  battery 
is  usually  called  by  workmen  a  magnetic  magazine.  Magnetic  collars, 
girdles,  bracelets,  &c.  are  made  of  several  artificial  magnets,  with  their 
opposite  poles  in  contact,  inclosed  in  linen  or  silk.    Magnetised  steel  plates 


*  Lancet,  1832-33,  vol.  ii.  p.  312. 

'  A  Treatise  on,  the  Diseases  of  the  Chest,  translated  by  Dr.  Forbes,  pp.  403  and  G93, 
'  Lectures  on  the  Diseases  of  the  Jmngs  and  Heart,  p.  497  Lond  1835 

^^^On  the  Detection  of  Needles  and  other  Steel  Instruments  impacted  in  the  Human  Body,  Loud. 

*  Lancet  for  1835-30,  vol.  i.  p.  338. 
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[magnetic  j^lateft),  of  various  forms,  are  fitted  to  any  part  of  the  body.  They 
are  appUed  to  the  naked  skin,  and  worn  by  the  aid  of  a  bandage.^ 

PAET  m-EYGIENIC  EEMEDIES. 

{Remedia  hygienic  a.) 

These  are  remedies  derived  from  the  department  of  hygiene. 

Under  the  absurd  name  of  the  non-naticralK  {non-naturalia),  the  ancients 
included  six  things  necessary  to  health,  but  which,  by  accident  or  abuse, 
often  became  the  cause  of  disease ; — viz.  air,  aliment,  exercise,  excretions, 
■sleep,  and  affections  of  the  mindP-  These  are  now  denominated  hygienic 
agents? 

I  propose  very  briefly  to  consider,  as  therapeutic  agents,  food,  climate, 
and  exercise. 

■  Affections  of  the  mind  have  been  already  noticed  (see  p.  3) . 


1.  CIBUS.— FOOD. 

All  the  substances  employed  as  food  are  compounds ;  and  in  many  cases 
they  are  mechanical  mixtures  or  chemical  combinations  of  two  or  more  com- 
pounds. We  may,  therefore,  most  conveniently  study  them  under  three  heads, 
as  follows  ; — 

1.  Cliemical  elements  of  food. 

2.  Alimentary  principles. 

3.  Compound  aliments. 

1.  Chemical  Eletnents  of  Food. 

Twelve  simple  or  un decompounded  substances  compose  the  various  articles 
used  by  man  as  food,  and  are  called  the  chemical  elejjients  or  elementary 
constituents  of  food.    They  are  as  follows  :— 


1.  Carbon. 
3.  Hydrogen. 
3.  Oxygen. 


4.  Nitrogen. 

5.  Phosphorus. 

6.  Sulphur. 


7.  Iron. 

8.  Chlorine. 

9.  Sodium. 


10.  Calcium. 

11.  Potassium. 

12.  Magnesium. 


'  Figures  of  the  different  forms  of  magnetic  instruments  here  referred  to  ar  ^^^^^^^^  ^ 
Thouret's  Memoire  before  quoted.    For  further  in  ormat.ou  on  the  ^^fject  of  magnc^^^^^^^^^^^ 
inedieinal  agent,  the  reader  is  referred  to  the  works  before  quoted,  as  well     /"f'-,^.'^  ^":,^^! 

Dr.  Schnitzer's  Veler  die  raiionelle  Anwmdung  des  mmerahschen  ^^'^^'f"^^^^^^ 

and  Dr.  Most,  Encylclopadw  der  gcsawmten  we.dianisclien  und  ehrurguchen  1  rams,  nit.  Magne- 

iismus  mineralis,  2er  Band,  S.  3!)4,  Leipzig,  1837.  ^„/,-„„/  Mfldirid 

2  For  an  account  of  the  non-naturals,  consult  Jttcmpts  io  rcvi,^^^^^^ 

Doctrines,  vol.  ii.  p.  113,  Loud.  1763.    Also,  Willich's  Leeiures  on  Diet  and  B^gimcn,  3d  edit. 

^''^'^i!^il\Dict.de3Iedecino,  art.  Ilggihe)  terms  ih^m  Matii^rc  deVBygumc  On  ITygicne. 
consu  t  Dr.  A.  Kilgour's  Ucl^:res  on  iliifordLary  Agenis  of  Life  as  apphcable  to  Tha-apfut>cs  and 
SL,  Edinb.  1834  ;  Dr.  Dunglison,  On  the  Influence  of  Jtnwsphere  and  Loeahly  ■  CMng  ^ 
SZdCUmate;  Seasons;  Food;  Clothing;  Bathing ;  E.e,:inse ;  ^'"^^  ,^"1^'^^^^^ 
fectual  Pursuits,  c^c.  S'^c.  on  Human  Health;  constMm  f^'^^tbfso?'  ^ '"'"''^'P''^"' 
1835  :  Sir  John  Sinclair's  Code  of  Health  and  Longevity,  4  vols,  il-tlinb.  isu/. 
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Alimrntary  Principles.  oo 

Carbon  and  hydrogen,  by  their  oxidation  in  the  system,  farnish  heat. 
Liebig  estimates  the  amount  of  carbon  daily  consumed  by  an  adult  taking 
moderate  exercise  at  13vV  ounces  Hessian  (  =  15v'o  ounces  avoirdupois)  ;^ 
a  quantity  sufficient  to  produce  as  much  heat  as  will  daily  raise  the  temperature 
of  143  lbs.  (Hessian)  of  water  from  the  freezing  point  32°  E.  to  98"5°F.,  the 
temperature  of  the  body,  besides  furnisliing  the  requisite  heat  for  the  evapora- 
tion of  48  ounces  (Hessian)  of  water  through  the  skin  and  lungs.^  _ 

Niiroffen  is  an  essential  constituent  of  all  foods  capable  of  forming  blood 
and  organised  tissues.  By  determining  the  relative  quantities  of  this  element 
contained  in  nitrogenised  foods,  scales  of  nutritive  equivalents  have  been 
formed.3 

2.  Alimentary  Vrinciples, 

These  are  substances  which  consist  of  two  or  more  chemical  elements,  and 
are  constituents  of  the  compound  aliments.  They  are  about  seventeen  in 
number : — 


1.  Fibrin. 

2.  Albumen. 

3.  Casein. 

4.  Gluten  {BeccaridH).^ 

5.  Gelatin. 


6.  Oil  or  fat. 

7.  Starcb. 

8.  Sugar. 

9.  Gum. 
10.  Pectin. 


11.  Alcobol. 

12.  Citric,  tartaric, 

acids,  &c. 

13.  Common  salt. 

14.  Eartbypbosphates. 


15.  Certain  ferru- 

ginous com- 
pounds. 

16.  Potasb  salts. 

17.  Water. 


They  may  be  arranged  in  two  classes,  as  follows  :— 

CiAss  I.  Organic  oh  Caebonaceotjs  Alimentary  Principles. — These 
principles  are  derived  from  the  organic  kingdom,  and  contain  each  more  than 
one  equivalent  of  carbon.  Some  of  them  contain  nitrogen ;  others  are  devoid 
of  this  element.    Hence  they  are  divisible  into  two  orders. 

Order  1.  Nitrogenised  alimentary  j)rinciples. — These  serve  for  the 
formation  of  blood  and  living  tissues,  and  have,  therefore,  been  \^rm&^  plastic 
elements  of  nutrition.  All  of  them  contain  carbon,  hydrogen,  oxygen,  and 
nitrogen ;  and  in  some  of  them  sulphur  and  phosphorus  are  also  present. 
They  may  be  arranged  in  two  groups. 

a.  The  albuminous  alimentary  'principles  contain  sulphur,,  and  in  some 
cases  phosphorus  also.  They  have  a  composition  identical  with  that  of  the 
constituents  of  the  blood ;  and  as  they  serve  for  the  formation  of  flesh  and 
blood,  they  may  be  termed  the  flesh-and-blood-maJcing  principles.  They 
contain  for  every  equivalent  of  nitrogen  eight  equivalents  of  carbon.  All  of 
them  yield  the  substance  called  by  Mulder  protein^  (  =  C*o  H^i  0^2) ; 
and  hence  they  may  be  termed  proteinaceous  principles.  The  following  is 
the  composition  of  these  principles  according  to  Mulder  : — 


'  Lkhig' a  J nimal  CJiewislry,  edited  by  Wm.  Gregory,  M.D.  3d  ed.  1846,  p.  13. 
^  Liebig,  op.  ci(.  pp.  44-45. 

3  Uoussingault,  Jnn.  CIdm.  et  Phjs.  t.  Ixiii.  pp.  225-244,  1836 ;  Scblossbcrgcr  and  Kemp, 
Lond.  Ed.  and  Buhl.  Phil.  Mag.  vol.  xxvii.  p.  350,  1845  ;  Percii'a,  Ti-eaiise  on  Food  and  BieL 
p.  55, 1843. 

_  *  llaw  or  common  gluten  of  wbeat,  sometimes  called  Beccaria's  gluten,  is  only  partially  soluble 
m  alcohol.  The  portion  dissolved  is  called  (/hUin,  and  the  undissolved  portion  is  zyinome,  or 
vegetable  fibrin. 

^  Proleini  so  called  by  Middcr,  from  irpureia,,  I  liold  the  first  place,  <'  because  it  is  the  origin 
of  so  mauy  dissimilar  bodies,  and  is  itself,  therefore,  o  primary  substance." 
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1.  Fibrin    10  (C«  IP'  N"*  0«)  +  SP 

„  f  of  egg3   10  (C^n  1P>      O''^)  +  SP 

2.  Albumen  ^     ^^^.^^^     ^j^^  ^^^^^   ^(.40  |-i3:  j^s  qu^  +  s=P 

3.  Casein   10  (C«  H=*' N'  Oi-)  +  S 

4.  Glutin  of  wheati   10  (C^»  H"      O'^)  + 

Recent  investigations^  condacted  in  the  Giessen  laboratory  show  that  the 
proportion  of  sulphur  in  these  organic  principles  has  been  underrated. 

13.  gelatigenous  alimentary  iirinciples  do  not  furnish  protein;  but 
by  boiling  in  water  they  yield  a  jelly,  whence  they  are  termed  gelatinous,  or 
more  correctly  gelatigenous,  principles.  They  are  not  adapted  by  their  com- 
position for  the  formation  of  flesh  and  blood,  but  appear  to  serve  for  the 
reproduction  of  the  gelatinous  tissues, — such  as  the  skin,  cellular  membrane, 
cartilage,  and  membrane.    This  division  of  aUmentary  principles  includes— 

1.  Common  gelatin  or  collin  (gelatinous  tissues  and  tendons)...  C''^  H^'  N^-*  0'^ 

2.  Chondrin^    C«  H«  O^" 

3.  Gelatin  of  the  elastic  tissues  {e.g.  arterial  membrane)   Q,^^  H-^  N''  0"* 

Thq  formula  assigned  to  these  bodies  are  those  given  by  Liebig.^  Recently 
Yerdeil*  has  detected  sulphur  in  chondrin  and  isinglass.  In  the  latter  sub- 
stance, however,  it  appeared  to  be  in  the  form  of  an  oxygen  compound. 

Order  %.  Non-nitrogeiiised  organic  alimentary  principles, — These 
principles  consist  of  carbon,  hydrogen,  and  oxygen.  The  ultimate  purpose 
which  they  serve  in  the  animal  economy  is  that  of  furnisliiug  carbon,  and 
in  some  cases  hydrogen  also,  for  the  support  of  the  function  of  respiration, 
and  consequently  for  the  production  of  animal  heat :  hence  they  are  termed 
elements  of  respiration.  Some  of  them  contribute  to  the  formation  of  fat,5 
while  others  appear  to  serve  some  other  but  not  very  obvious  purposes  in  the 
animal  economy. 

The  non-nitrogenised  alimentary  principles  may  be  conveniently  arranged 

in  three  groups  thus — 

a.  Non-nitrogenised  alimentary  principles  whose  oxygen  and  hydrogen 
are  in  the  same  ratio  as  in  water— "^^n^  order  contains  starch,  gum,  sugar, 
and  acetic  acid. 

1.  Acetic  acid  (dry)    ^       H'O  0'" 

2.  Starch   _  pi2  ttii  o" 

3.  Cane  sugar  (crystallised)   Z  C''-' 0" 

4.  Gum     p,o  rTi2  r\ii 

5.  Sugar  of  milk  (crystallised)   I  pr 

6.  Grape  sugar  (crystallised)   -      a.  kj 

Starch  by  digestion  is  converted  into  sugar.  Both  starch  and  sugar,  when 
taken  as  food,  contribute  to  the  formation  of  fat.e  Gum,  though  closely 
related  by  composition  to  both  starch  and  sugar,  differs  from  both  ot  them  in 
several  particulars.     Unlike  starch,  it  does  not  appear  to  be  convertible  into 

1  «  By  glutin,  I  mean  the  substance  which  can  be  extracted  by  alcohol  from  Beccaria's  gluten." 

"i^Sli,  Walthcr,  andVcrdeil,  in  the  An7ialen  der  Chemie  und  Fharmacie,  Bd.  hiii.  1846. 
3  Animal  Clmmidry,  p.  120,  1842. 

^Ann.d.Chem.u.l'harm..m.Wm.S.m-m,\m.  j    .  v  n 

5  On  the  fatty  nature  of  the  nucleoli  of  cells,  and  on  the  use  of  fatty  mat  er  ,n  growth  and  nutrition, 
healthy  and  diseased,  see  Gulliver,  in  The  fForks  of  Eemon,  published  by  the  Sydenham  Society, 

^'^^  At^preTent  butyric  acid  is  the  only  fatly  acid  which  lias  been  artificially  produced  from  sugar. 
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sugar ;  and  it  differs  from  sugar  in  not  being  resolvable  into  alcohol  and 
carbonic  acid  by  fermentation. 

^.  Non-nitrof/enised  alimentary  iMnciples  whose  oxygen  is  to  the 
hydrogen  in  a  less  projiortion  than  in  water,  or  which  contain  an  excess 
of  hydrogen. — These  substances  furnish  hydrogen  as  well  as  carbon  for  the 
function  of  respiration  : — 

1.  Alcohol   =  C4  H6  0= 

2.  Pat  (hydrated  oleic  acid)   =■  C^o  H«  0* 

Various  facts  concur  in  proving  that  alcohol,  when  employed  moderately, 
disappears  wholly  or  partially  from  the  organism ;  and  we  conclude  that  its 
carbon  and  hydrogen  become  oxidized,  and  are  given  out  in  the  form^  of 
carbonic  acid'and  water.  Alcohol,  therefore,  must  be  an  element  of  respira- 
tion. When  alcohol  is  used  immoderately,  pait  of  it  is  always  thrown  out  of 
the  system  as  alcohol. 

Oily  or  fatty  substances  used  as  food  supply  fat  to  the  system,  and  contribute 
to  support  the  function  of  respiration. 

y.  Noti-?iitrogenised  alimentary  princij)les  whose  oxygen  is  to  the 
hydrogen  in  a  proportion  greater  than  is  necessary  to  form  water. — In 
this  order  we  have  the  following  substances : — 

1.  Pectia    =       H8  »  0" 

2.  Citric  acid  (dry)    =  C's  0" 

3.  Tartaric  acid  (dry)    =  C»  H-*  0'" 

4.  Malic  acid  (dry)    =  0^ 

Although  all  these  agents  ultimately  act  as  elements  of  respiration,  yet  some 
of  them  appear  to  serve  some  other  important  but  not  very  obvious  use  in  the 
animal  economy;  since  the  employment  of  the  acids  or  their  salts,  as  found  in 
succulent  vegetables  and  fruits,  appears  necessary  for  the  preservation  of  health ; 
complete  and  prolonged  abstinence  from  them  being  a  cause  of  scurvy. 

Class  II.  Inorganic  or  Non-caebonaceous  Alimentary  Principles. — 
"Water,  iron  (in  some  state  of  combination),  earthy  phosphates,  chloride  of 
sodium,  and  other  alkaline  salts,  are  the  inorganic  constituents  of  the  body. 
Of  these,  water  and  chloride  of  sodium  are  alone  used  in  the  uncombined  state 
as  ahments :  the  other  ingredients  are  obtained  in  combination  with  organic 
alimentary  substances. 


3.  Compound  Aliments. 

These  are  mechanical  mixtures  or  chemical  combinations  of  two  or  more 
alimentary  principles.  They  are  either  solid  or  liquid,  the  latter  being  termed 
drinks.  Those  which  are  employed  at  the  table  for  flavouring  or  seasoning 
are  called  condiments.  We  may,  therefore,  conveniently  consider  them  under 
three  heads — 

1.  Solid  foods. 

2.  Liquid  foods  or  drinks. 

3.  Condiments  or  seasoning  agents. 

1.  Solid  Poods. — Man  derives  his  food  from  both  animals  and  vegetables. 
We  may,  therefore,  conveniently  divide  compound  foods  into  animal  and 
vegetable. 

vol.  I,  r,  ' 
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a.  Animal  Foods. — These  are  obtained  from  various  classes  of  animals. 
Those  in  common  use  in  this  country  are  as  follows  :— 

Mammalia:  The  ox,  sheep,  deer,  hog,  hare,  ralDbit,  &c. 
Ayes  :  The  common  fowl,  pigeon,  pheasant,  partridge,  turkey,  goose,  duck,  &c. 
Reptilia  :  The  green  or  edible  turtle.        ,  .,  ,  .      .  ,        ,   n^^i     i  p 
Pisces  :  Mackarel,  salmon,  herring,  sprat,  white  bait,  cod,  haddock.  Hat  tisli,  eel,  &c. 
MoLLUSCA :  The  oyster,  mussel,  cockle,  scallop,  peiiwinkle,  limpet,  and  whelk. 
Crustacea  :  The  lobster,  crab,  prawn,  and  shrimp. 

The  parts  of  animals  used  are  the  flesh,  Hood,  viscera,  hones,  cartilages, 
ligaments,  cellular  tissue,  and  eggs. 

The  alimentary  principles,  exclusive  of  water  and  saline  matters,  derived 
from  solid  animal  foods,  are  fibrin,  albumen,  casein,  gelatin,  and  fat 
The  relative  proportions  of  water,  fibrin  or  albumen,  and  gelatin,  m  the  flesh 
of  various  animals,  are  thus  stated  by  Mr.  Brande 


Composition  op  Plesh. 


100  Parts  of 
Muscle. 

Water. 
  74   

Albumen 
or  Fibrin. 

  19  .. 

  71   

  22  .. 

  76   

  73   

  20  .. 

  79   

  15  .. 

Total  of  Nutritive 
Gelatin.  Matter. 

...  6    26 

...  6    25 

7    29 

...  5    24 

...  7    27 

7    21 

5    18 

....  6    21 


^.  Vegetable  Foods.— "Ih&SQ  are  derived  from  a  great  number  of  natural 
orders.    Those  in  most  frequent  use  are  as  follows  :— 

Uxogens  or  Dicotyledons. 

11.  JJmhellifercR :  Carrot  and  parsnip. 

12.  Compositce :    Artichoke,  lettuce,  and 

13.  Oleacece:  Olive.  [endive. 

14.  Solanacea :  Potato. 


1.  Oruciferce:  Cabbage,  turnip,  and  mustard. 

2.  Bijttneriacem :  Cocoa. 

3.  Ternstrosmiacea :  Tea. 

4.  Aurantiacece :  Orange  and  lemon. 

5.  Ampelidets :  Grape, 

6  Leguminosa :  Peas  and  beans. 

7  i2os«ce«.-  Strawberry  and  raspberry. 

8.  Amvqdalea:  Almond,  plum,  peach,  and 

9.  Fomacece:  Apple  and  pear.  [cherry. 
10.  Oucurbitacece :  Cucumber  and  melon. 

Endogens  or  Monocotyledons 


15.  Chenopodiacece :  Spinage  and  beet. 

16.  Polygonacea :  Rhubarb. 
Yl .  Muphorbiacea; :  Tdi-<^ioG&. 

18.  JJrticacea :  Pigs  and  mulberries. 

19.  Amentacem:  Chesuut  and  hazebiut. 

20.  Juglandaceee :  Wahiuts. 


24.  Palmacece :  Cocoa  nut,  sago,  and  date. 

25.  Graminece:  Cereal  grains  or  corn,  aud 


sugar  cane. 


21.  Marantacece :  Arrow-root  and  tous  les 

22.  Broweliacem :  Pine  apple.  [mois. 

23.  Liliacea :  Onion,  leek,  and  asparagus. 

Cryptoganiia. 

36.  Uchenes :  Iceland  moss.  I  28.  Fungi:  Common  mushroom,  morell,  and 

27.  Algce :  Laver,  carrageen,  Ceylon  moss.  |  truffle. 

The  parts  of  plants  used  as  food  are  the  seeds  (embryo  and  albumen), 
fleshy  pericarps,  leaves  and  petioles,  buds  and  young  shoots,  stems,  tubcis, 
and  roots. 

The  seeds  are  of  two  kinds :  farinaceous  and  oleaginous.        farimceous  seeds  used  as 
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food  are  corn,  peas,  beaus,  lentils,  and  the  cliesnut.  The  oleaginous  seeds  are  the  walnut, 
hazel  and  filbert  nut,  cocoa  nut,  cashew  nut,  pistachio  nut,  and  stone  pine  nut. 

The  alimentary  principles,  exclusive  of  water  and  saline  principles,  derived 
from  plants,  are  fibrin,  albumen,  casein,  gluten,  oil,  sugar,  starch,  gum, 
pectin,  and  certain  organic  acids. 

Corn  or  the  cereal  grains,  the  most  important  of  all  vegetable  foods,  consist 
of  starch,  fibrin,  albumen,  gluten,  mucine,  oily  matter,  sugar,  gum, 
ear tliy  phosphates,  ligneous  matter,  and  water. 

The  relative  proportions  of  water,  starch,  gluten,  albumen,  &c.  in  corn  and 
some  other  vegetable  foods,  are  as  follows  :^ — 


Corn  and  othek  Vegetable  Foods, 


Wheat  flour,  No.  1,  from  Vienna  

No.  2,  "   

No.  3,  «   

Talavara  wheat,  from  Hohenheim  

Sandomir  wheat       "  "   

Whittiugton  wheat  "  "   

Eye  flour,  No.  1,  from  Vienna  

No.  2,  «   

"       from  Darmstadt   

Rye  {Secale  cereale,  winter  corn),  from  Hohenheim... 

"  {Secale  cereale  arundinaceuni)  "  " 
"White  oa.ts  {Jvena  sa(iva)  "  " 

Kamtschatka  oats  {Avena  sativa)        "  " 

Barley  flour,  from  Darmstadt   

Jerusalem  barley  (5o?-i!fg'z««afw;;2c/<c>w),rromHohenheim 

Barley  {Eordeum  vulgare),  from  Hohenheim   

Maize,  from  Hohenheim   

Maize  flour  " 

Buckwheat  flour,  from  Vienna  

Tartarian  buckwheat  {Pohjgonum  tartarictim),  Hohenh. 
One-grained  wheat  (Triticum  monococcum),h-om  Giessen 

Rice,  from  Giessen   

Beans,  from  Vienna  

Peas  "  

Lentils  {Ervum  Lens),  from  Giessen..........!......!!!. 

100  Parts  of  the  Air-dry  Substances  contained  in 
their  usual  condition — 
Potatoes,  No.  1  (blue),  from  Giessen 
.    "      No.  2  (.while), 

"    No.  3  !!!!!!!!!!!!!'!!!! 

Beet-root  

Mangel-wurzel  !...!.!!!!... 


Water. 


Per  cent. 
13-828 
16-650 

12-  731 
15-432 

15-  480 

13-  930 

13-  780 

14-  680 
13-660 
13-940 
13-820 
12-940 
12-710 

12-  560 

16-  970 

13-  800 

14-  960 

13-  359 
15120 

14-  120 

14-  400 

15-  140 
13-415 
13-430 
13  110 


68-94 
74-95 
76-80 


81-  61 

82-  25 


Anhydrous  Substances. 


Starch. 

Cr/uien, 
Albumen. 

I. 

II. 

Per  cent. 

Per  cent. 

Per  cent. 

65-21 

66-16 

66-93 

57-80 

57-70 

57-21 

21-97 

55-92 

56-59 

16-54 

53-83 

52-92 

17-18 

53  06 

51-84 

17-11 

61-62 

60-56 

11-94 

54-84 

54-12 

18-71 

57-07 

57-77 

45-39 

44-80 

17-75 

47-71 

4713 

15-77 

37-93 

36-90 

18-00 

39-55 

40-17 

15-26 

64-63 

64-18 

42-66 

42-03 

14-74 

38-62 

37-99 

17-81 

65-88 

66-80 

14-68 

77-74 

13-66 

65-05 

6-89 

43-80 

44-45 

9-96 

55-51 

53-76 

13-22 

85-78 

86-63 

7-40 

37-71 

37-79 

28-54 

38-81 

38-70 

28-22 

39-62 

40-08 

23-20 

22-80 

2-37 

18-14 

17-98 

2-49 

15-48 

16-09 

Cane  Sugar. 

10-20 

10-48 

2-03 

12-22 

12-31 

2-04 

2.  Liquid  Food  or  Drinks.— These  may  be  arranged  under  six  heads  as 
loilows : — 
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1 .  Mucilagiuous,  fai-iiiaceous,  or  saccharine  driuks  ;   as  toast  water,  giuci, 

mucilage,  &c.  i  i,     i  < 

2.  Aromatic  or  astringent  drinks;  as  tea,  coffee,  chicory,  cocoa,  and  chocolate. 

3.  Acidulous  drinks ;  as  lemonade,  ginger  beer,  &c. 

4.  Auimal  broths ;  as  beef  tea,  mutton  broth,  &c. 

5.  Emulsive  or  milky  drinks  ;  as  milk. 

6.  Alcoholic  drinks  •  as  beer,  wine,  and  ardent  spirit. 

3.  Condiments  or  Seasoning  Agents.— Most  of  the  agents  under  this 
name  are  themselves  more  or  less  alimentary,  and,  therefore,  serve  some  more 
important  purposes  than  that  of  merely  gratifying  the  appetite. 

The  substances  usually  denominated  condimentary  may  be  arranged  in  fave 
classes  as  follows  : — 

4.  Saccharine  condiments. 

5.  Aromatic  and  pungent  condiments. 


1.  Saline  condiments. 

2.  Acidulous  condiments. 

3.  Oily  condiments. 


Salt,  vegetable  acids,  oils  and  fats,  and  sugar,  are  m  fact  alimentary 
principles,  and  have  been  before  noticed.  The  aromatic  and  pungent  condi- 
ments owe  their  pecuhar  properties  to  volatile  oH  or  resm,  and  are  devoid  ot 
nutritious  properties. 


2.  EXEKCrrATIO.— EXEUCISE. 

[Gymnastics.) 

Exercise  is  an  important  hygienic  agent;  but  its  FOI"^ider^tion 
requires  far  more  space  than  can  be  devoted  to  it  m  this  work     I  mu.t 
therefore,  content  myself  with  a  few  remarks  on  its  general  effects,  and  reler 
the  reader  to  other  works  in  which  it  is  more  fully  considere^. 

Though  the  word  exercise,  in  its  most  extensive  signification,  ^^^.^kx^^^^^^ 
to  the  action  of  all  the  organs  of  the  animal  economy  yet  it  is  usuaUy  hmited 
tn  those  of  locomotion :  and  in  this  sense  I  employ  it.  ,   a.  ,       i  • 

it  Lerdseof  the  muscular  system  is  followed  by  several  effects,  which 
may  be  conveniently  arranged  under  four  heads;  viz.— 

1  Mechanical  effects.  1  3.  Nervous  effects. 

2.  Organic  or  vital  effects.  |  4.  Mental  effects. 

T  1^  7  •  ^7  7?'/r^/./o —Whenever  the  muscles  are  called  into  activity, 
tJy  eSS  in&  ou'rhanic.1  kind,  on  tlje  «ood..sels  »  ^ 
immediate  vicinity,  and  thei-el-.y  accekrate  tlie  escalation  ot  e  blood  ilns 
is  followed  by  an  augmentation  ot  the  animal  heat;  „™m 
a  kind  to  cail  into  activity  a  oonf -^k  nuinb«  muse  e^,  th  geua,^ 
c  rculation  soon  participates  m  the  ettects  ,  tiie  pui.e  it>  i  , 
respiration  and  secretions  are  augmented  Another  effect,  ^  ^'^^  weenl^^ 
is  probably  of  a  mechanical  nature,  is  the  absorption  of  the  *'^t  j>et^Aeen  tne 
mSes  aifd  their  fasciculi,  and  which  seems  to  arise  from  -  P^^^^^^^^^  -ertcd 
bv  the  contracted  muscle  on  the  soft  tissues  immediately  aioui  cl  it 

t  Oraamc  or  FiUd  E/recl.s.-This  includes  the  augmentation  of  volmne, 
of  finnufst  of  eLlicity,  all  of  strength  or  power,  which  a  muscle  acquire. 


•  Effects  on  the  Muscular  System.  09 

from  frequent  but  moderate  use.  Blacksmiths,  feucerS;  and  prfze-flghters, 
furnisli  excellent  illustrative  examples  of  these  effects. 

3.  Nen-ouff  Effects.— action  of  the  muscles  can  only  be  effected 
through  the  medium  of  the  nervous  centres  and  nerves  :  the  latter,  therefore, 
a]-e  called  into  activity,  and  through  them  the  whole  system  becomes  influenced 
by  the  exercise  of  a  number  of  muscles. 

■i.  Psi/chical  or  Mental  Effects. — To  this  head  belong  the  different 
tnental  effects  produced  by  agreeable  and  disagreeable, — by  voluntary  and 
compulsory, — exercises.  Employed  moderately,  agreeable  exercise  acts  as  a 
salutary  excitant  to  the  intellectual  faculties  and  sensations.  I  agree  with 
tJie  late  Dr.  James  Johnson,^  "that  travelling  exercise,  while  it  so  much 
improves  all  the  bodily  functions,  unhinges  and  unfits  the  mind,  j^^-o  tempore, 
for  the  vigorous  exercise  of  its  higher  faculties."  But  the  first  excitement 
being  over,  'Hhe  memory  of  scenes  and  circumstances,  together  with  the 
letlections  and  recollections  attendant  thereon,  furnish  an  ardent  mind  with 
rich  materials  and  trains  of  thought,  that  may,  by  gifted  individuals,  be  con- 
^  erted  into  language ;  and  thus  conveyed  to  thousands.''^ 

Thus,  then,  exercise,  employed  moderately,  has  a  tonic  and  stimulating 
iifluence  on  the  system,  and  is  calculated  to  be  beneficial  in  a  great  varietv  of 
•oraplaints.  Used  immoderately,  it  exhausts  both  the  mental  and  bo'dilv 
3owers,  and  produces  great  debility.  In  fever,  in  vascular  excitement  or 
iiflammation  of  the  brain,  in  inflammatory  affections  of  the  lungs,  in  maladies 
)f  the  circulating  organs  (especially  dilatation  of  the  cavities  of  the  heart, 
liseased  valves,  and  aneurism),  in  violent  hemorrhages,  gastro-enteritic  inflam- 
iiation,  acute  rheumatism,  &c.  muscular  exertion  is  manifestly  injurious; 
L'pose  and  inaction  being  indicated.  In  sprains  and  lacerations  of  the 
Muscles,  in  fractures  and  dislocations,  &c.  it  is .  obviously  improper.  In 
lernia,  or  a  tendency  thereto,  great  muscular  exertion  must  be  carefully 
voided. 

Exercises  may  be  divided  into  the  active,  the  passive,  and  the  mixed.  To 
lie  firfet  belong  walking,  running,  leaping,  dancing,  fencing,  wrestling,  &c.  ; 
n  the  second  are  referred,  carriage  exercise  and  sailing;  while  horse  exercise 
"  longs  to  the  third  or  last  division. 2 

An  important  part  of  the  treatment  of  distortions  of  tlie  spine  which  are 
mconnected  with  caries,  consists  in  the  employment  of  particular  exercises 
ontrived  with  the  view  of  strengthening  the  muscles  of  the  back.    "  All  ' 

imbing  exercises,"  says  Sir  B.  Brodie,3  "  are  useful  in  this  respect,  bringing 
11  the  muscles  of  the  spine  into  vigorous  action.  They  are  at  the  same  time 
•eneficial  in  another  way,  the  weight  of  the  lower  limbs  tending  to  elongate 
nd  strengthen  the  column  of  the  vertebra.  A  rope,  with  worsted  wound 
ound  it,  that  it  may  not  hurt  the  hands,  may  be  suspended  from  the  ceilino- 
ind  the  patient  will  soon  become  a  dexterous  climber.  There  are  often  two 
r  three  girls  in  a  family  for  whom  this  exercise  will  be  beneficial ;  and  that 

Chmige  of  Air  or  the  Pursuit  of  Health  and  Uecreation,  4th  edit  1838 
■  For  further  information  on  the  subject  of  Exercise,  the  reader  is  referred  to  Cclsus  lib  i  onn  2 
d  lib.  II.  cai).  1.5:  Sir  J.  Sinclair's  Cod,,  nf  IT.,nin,  a..,:..:.    \.  ,  f"P- 
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which  would  be  a  tedious  and  irksome  task  to  a  girl  alone,  will  become  ai 
amusement  when  pursued  in  the  company  of  others  of  her  own  age.  TIk 
haudswing  affords  a  very  useful  exercise  in  these  cases  also.    This  is  a  triangle 
composed  of  a  double  rope,  with  a  cross-bar  of  wood  forming  the  base  of  the 
triangle,  suspended  from  the  ceiling  at  such  a  height  that  the  individual  wIkj 
u'^es  it  can  just  reach  the  cross-bar  with  her  hands  as  she  stands  on  tip-toe. 
She  is  to  hold  the  bar  with  both  her  hands,  and  swing  with  her  feet  raised  a 
little  from  the  ground.    The  effect  of  this  exercise  also  is  to  bring  the  muscles 
of  the  spine  into  action,  at  the  same  time  that  the  weight  of  the  lower  limbs 
operates  in  the  same  manner  as  when  she  climbs  a  rope.    At  hrst  probably 
she  will  not  be  able  to  continue  to  use  the  handswmg  for  more  than  a  tew 
seconds  at  a  time ;  but  as  she  grows  stronger  she  will  swing  for  a  much  longer 
period.    Another  mode  of  exercising,  and  thus  strengthemng  the  muscles  ot 
the  back,  is  the  following  :-Let  one  pulley  be  fixed  to  the  cei  mg  and  another 
to  the  floor.    Let  a  small  rope  pass  over  the  upper  pulley  and  under  the  lower 
pullev,  a  box  containing  a  light  weight  being  fastened  to  that  end  of  the  rope 
which  is  nearest  to  the  upper  pulley,  and  a  handle  to  that  which  is  nearest  to 
the  lower  pulley.    The  patient,  standing  with  her  face  towards  the  pulleys  is 
to  raise  and  lo^er  the  weight,  holding  the  handle  m  boUi       hands,    li  e 
efi*ort  used  in  raising  the  weight  necessarily  calls  the  muscles  of  the  back  into 
actTon;  and  as  the  patient  becomes  accustomed  to  it  the  required  effort  may 
be  increased  by  putting  an  additional  weight  into  the  box.    This  exercise  may 
be  varied  by  taking  off  the  handle  and  fixing  the  rope  to  a  bandage  fas  ened 
round  the  head  so  that  the  weight  is  raised  by  the  action  of  the  muscles  of 
trnec"^^^^^^  without  the  aid  of  the  arms.    The  latter  method  of  using 
the  pulleys,  however,  is  wearisome  to  the  patient,  and  practically  much  less 
useful  than  the  other." 

3.  CLIMA.— CLIMATE. 

Under  the  word  Climate  are  included  those  topographical,  atmospheric,  and 
other  conditions  of  a  region  or  country,  which  have  a  beneficial  or  mjurious 
influence  on  the  health  and  lives  of  the  inhabitants  i 

I  shall  briefly  notice  the  subject  under  three  heads. 
1  Phenomena  of  climates. 

3  Climates  most  frequently  used  as  therapeutical  agents.  g| 
3.'  Diseases  for  which  change  of  chmate  is  employed.  ■ 

1,  Phenomena  oe  Climates.  H 
T.  •        u  uio  t>.n+  wP  ire  vet  ignorant  of  many  circumstances  which 

Sotttis  c^ten  ™t  easy  to  define  the  separate  mtaence  o  oael 

The  ™ost  obvious  ^^^^ZZiJl^tX^^^"'^'^ 
country,  are  temjjerature,  immiaiiy,  ixinuj  uj   x 

S  whit  exerl  upon  it  »  p»..plible  op.,.l.on. 
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atmospheric  pressure,  intensity  of  light,  atmospheric  equability  or 
vicissitudes,  soil,  amount  of  vegetation,  and  proximity  to  the  sea. 

[Ill  the  above  remark,  "  It  is  probable  that  we  are  yet  ignorant  of  many 
circumstances  which  contribute  to  produce  the  climatic  character  of  a  place/' 
we  trace  the  dissatisfaction,  which  the  inquisitive  and  powerful  mind  of  the 
late  talented  author  felt  with  the  state  of  our  knowledge  as  respects  the 
therapeutical  uses  of  climate.  Late  discoveries  have  suggested  much  since 
the  last  edition  of  this  work  was  published,  but  sufficient  time  has  not  yet 
been  given  to  obtain  useful  results.  We  refer  especially  to  the  observations 
on  ozone^  by  Professor  Schonbein,  and  others,  which  have  proved  that  atmos- 
pheric conditions  must  in  future  be  regarded  in  relation  to  the  presence, 
absence,  or  proportion  of  this  element  as  an  important  part  (if,  indeed,  not 
the  most  important),  of  the  history  of  chmates. — Ed.] 

1.  Tempekature.— In  considering  the  temperatui'e  of  a  place,  we  must  regard,  not 
merely  its  annual  mean,  but  its  extremes.  Inland  tracts  of  country  experience  greater 
extremes  than  the  coasts,  in  consequence  of  the  land  being  more  rapidly  heated  and  cooled 
than  water.  Hence  it  attains  a  higher  temperature  in  summer,  and  a  lower  one  in  the 
winter.  '  It  is  also  deserving  of  notice  that  the  western  coasts  of  the  extra-tropical  con- 
tinents have  a  much  higher  mean  temperature  than  the  eastern  coasts.  This  is  explained 
by  the  heat  evolved  in  the  condensation  of  vapour  swept  from  the  surface  of  the  ocean  by 
the  western  winds.^  The  effects  of  heat  and  cold  on  the  human  body  have  been  already 
considered.^  Liebig  ascribes  the  frequency  of  diseases  of  the  liver  in  hotseasons  and 
tropical  climates  to  the  accumulation  of  carbon  in  the  system.  This  he  thinks  arises  from 
the  consumption  of  too_  much  food ;  and  from  the  inspiration  of  a  smaller  quantity,  by 
weight,  of  oxygen  than  iu  cold  climates  and  cold  seasons,  in  consequence  of  the  air  being 
expanded  by  the  heat.  JFarm  climates  are  adapted  for  pulmonary  iuvalids  (especially 
consumptive  patients),  the  rheumatic,  the  scrofulous,  the  paralytic,  and  those  who  suffer 
from_  the  effects  of  a  feeble  circulation.  Cold,  or  rather  moderately  cool,  chmates  are 
bracing,  and  fitted  for  relaxed  constitutions.  Cold  weather  and  cold  climates  are  injurious 
to  the  aged,  the  paralytic,  the  phthisical,  the  scrofulous,  the  diabetic'  and  the  rheumatic. 

2.  Humidity.  Hygrometric  State  of  the  ^ifraosj^/^er,?.— Evaporation  from  the  cutaneous 
and  pulmonary  surfaces  is  augmented  by  a  dry,  and  checked  by  a  damp  or  moist,  state  of 
the  atmosphere.  But  the  transudation  which  depends  on  vital  action  is  augmented  by 
warmth  and  moisture.'*  "  Of  all  the  physical  qualities  of  the  air,"  observes  Sir  James 
Clark,5  "  humidity  is  the  most  injurious  to  human  life."  Intermittents  and  even  phthisis 
have  been  ascribed  to  it.^  A  moist  climate  checks  evaporation ;  and,  therefore,  a  soft 
climate  is  adapted  for  chronic  bronchitis  of  a  dry  irritable  kind,  frequently  denominated 
dry  catarrh,  and  for  some  other  maladies  attended  with  a  harsh,  dry,  parchecl  skiu.  A  dry 
chmate,  on  the  other  hand,  promotes  evaporation,  and,  therefore,  is  better  fitted  for  relaxed, 
languid  constitutions,  with  ]Drofuse  secretion  and  exhalation  ;  as  humid  asthma,  and  those 
forms  of  chronic  catarrh  which  are  accom]3anied  with  copious  expectoration. 

As  aqueous  vapour  is  the  chief  fluctuating  ingredient  of  the  atmosphere,  it  is  probable 
that  to  its  varying  quantities  must  be  ascribed  many  of  those  feelings  and  conditions  of  the 
body  popularly  referred  to  the  weather.  "  There  are  days,"  says  the  late  Professor  Daniell  7 
"  on  which  even  the  most  robust  feel  an  oppression  and  languor,  which  are  commonly  and 
justly  attributed  to  the  weather ;  while  on  others  they  experience  exhilaration  of  spirits 
and  an  accession  of  muscular  energy.    The  oppressiv'e  effect  of  close  weather  and  sultry 


'  See  article  Oxygen. 

^  Daniell's  Meteorological  Ussays,  p.  105,  2d  edit.  Lond.  1827 
3  See  pp.  12,  13,  23,  et  seq. 

^  Edwards,  J)e  I'hifiuenee  des  Agens  Physiques,  p.  338,  Paris,  1824. 

The  Sanative  Influence  of  Climate,  3d  ed.  Loud.  1841. 
«  Forcault,  Causes  generates  des  Maladies  chroniques,  specialement  de  la  Phthisic  Pnlmonairf 
et  Moyens  de  pr^venir  le  Mvelojtpement  de  ces  Affections,  Paris,  1844.         ^^'"'""^  ^  nlmonaire, 
^  Elements  of  Meteorology ,  vol.  ii.  p.  310,  Lond.  1845. 
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days  may  probably  be  accounted  for  fi:ora  tbc  obstruction  of  the  insensible  Pf  aspiration  of 
the  body,  which  is  prevented  from  exhaling  itself  into  the  atmosphere  already  surchdrgea 
with  moisture;  while  unimpeded  transpiration  from  the  pores,  while  the  air  \s  inore  ^ree 
from  aqueous  vapour,  adds  new  energy  to  all  the  vital  functions  In  bodies  del^HMatca  oy 
disease,  indeed,  the  contrary  effects  may  be  produced  :  they  may  be  unable,  from  ^eakness 
to  support  the  drain  of  free  exhalation  which  is  exhilarating  to  the  healthy ;  a^^^^n^^ 
probably  arises  the  benefit  of  warm  sea  breezes  in  cases  of  consumption  and  diseases  oi 

^^'s.^'pSity  op  the  Atmospheee.-A  pure  condition  of  the  atmosphere  is  an  essential 
element  of  all  healthy  climates.  The  greater  mortaUty  of  cities  than  ot  tlie  country  j= 
principally  referable  to  the  respiration  of  air  vitiated  by  the  congregation  ot  J  ^^rge 
Umber  of  persons  in  a  comparatively  limited  space.  Air  contaminated  by  the  e^j^'^jjo 
or  effluvia  from  wet  lands,  swamps,  marshes,^  animal  and  vegetable  snbstances  m  a  state 
of  decomposition,^  and  human  bodies,  especially  those  of  the  sick,  a  proIAc  cause  ot 
disease.  The  aeriform  poison  thus  introduced  into  the  atmosjohere  is  f^Ued  (m'W 
a  stain  or  pollution),  or  malaria  (an  Italian  word,  derived  from  maU,  bad  ^nd  m«,  aurj 
Its  chemical  nature  is  unknown.  Gaseous  exhalations  from  the  earth  in  volcamc  and  other 
districts  form  another  source  of  local  atmospheric  impurity  and  to  those  niust  be  added 
the  vapour,  smoke,  or  fumes  from  various  chemical  works.^_  The  ^^W'^\fXlv  some 
on  asthmatic  patients  is  well  known  to  every  one.  Curiously  ^^^^^g'^'.^^JJf  fiw^^^^ 
patients  affected  with  spasmodic  asthma  breathe  better  m  a  smoky  atmosphere  (as  that  ot 

London)  than  in  pure  air.  „  ,  i  4.i,„  Vr^Ar,     TlmQ  two 

4  WiND.-Wind  greatly  modifies  the  effect  of  temperature  on  tie  body     Ih^s  Wo 
successive  days,  whose  temperature,  as  indicated  by  he  thermometer,     {  ^e  th^  ^^^^^^^ 
shall  produce  in  us-the  one  a  sensation  of  warmth,  i>l  c^^^P^f         t.senoe  of  a 
conditL  of  the  air;  while  the  other  creates  a  feeling  of  cold,  rom  be  ptesenee  ot  a 
violent  wind.    So  that,  as  Sir  James  Clark=  has  justly  observed    the  influence  o  tern 
perature  on  the  living  body  is  indicated  much  more  accurately  by  «^;^fXfe°^^^^^^^ 
the  thermometer."    Moreover,  the  humidity  and  the  purity  of  the  ^t-^o^Pjere  ar^^^^^^ 
modified  by  tlie  motion  or  calmness  of  the  air.    The  precise  e^^fp^  P^^^fj^^^^^^ 
by  wind  must  of  course  depend  on  its  direction,  violence,  &c       C.'^™;;'^^^. ^^^'^'^^^^ 
p?oved  that  in  all  countries  the  winds  which  have  blown  over  large  tracts  of  land  are  much 
drier  than  those  which  proceed  from  the  sea.'"'    ,    ,   ^       ,    .  ^,^1  a  mm  of 

5.  Atmosphebic  PnESSTJEE.-The  total  amount  of  atmospheric  pressure  on  a  man  ol 

1  The  prodactiou  of  Ague,  by  the  exhalations  from  stagnant  water  and  marshy  soils,  is  well 
^The  laTe7Xor  Daniell  Hand.  Mini,  and  JML  PMl  Ma,.  Jal>-  1841,)  foun^Jn  -a  w.^er 
brought  from  the  Western  coast  of  Africa  sulphuretted  l>y<J™?^\'  .,^;^J^^^^^„\",^fif3toS 
existence  of  this  deleterious  gas  in  the  atmosphere,  which  must  ^ecessanly  accompany  -t^  °  ^ 
the  waters,  may  be  connected  with  the  awful  miasma  which  proves  so  fat.l  ^^Pf^^^j^^^j 
settler*  of  the  deadly  shores  of  Africa,  as  well  as  of  other  plac       ^•;"h^|^;^  ^^^^ 
from  these  waters  must  have  been  developed  after  they  were  bottled ;  or  ne  ther      ttie  fiv^r 
sea  water,  when  fresh  collected,  can  a  trace  of  su  phuretted  Y'"'"-^^.^; ^^^^ff^^^^ 
liam's  Medical  History  of  the  Expedition  to  the  mger  dunnj       ^^^/^^iS  Z.Ir  Loud 
pp.  160-175  and  190-193;  also  Dr.  Pritchett's  Account  of  the  African  Remittent  Lever,  i.ona. 

''TheTigiilfVu&uretted  hydrogen  in  sea  and  some  other  waters  ^^-^^^  J^j^J-  fl^l 
KPhil.  Trans.  1819,V  19B),  Mr.  Malcomson  <  "^iTlnt   nf  P^o£  oi  l^aniS  (V- 

Lond.  1840),  Dr.  A^ontan  de  Ghent,  et  f//'^^/*^ ^    f  Kr,^  v  S 

supra  cit),  to  the  decomposition  of  the  sulphates  of  the  waters  by  P'^^ri  ymg  '^^^^^^^^^^^^^ 

"5  Carburetted  hydrojn  (CtP)  issues  from  coal  strata,  and  ^^^-1^°  °™     /^^iJ  Jj') 

Situations  where  there  is  no  reason  to  suspect  the  presence  of  coal 

abundantly  set  free  in  volcanic  and  other  districts.  To  Uus  ^^'^^  ^^^'=.^7°  ^^EV/iSyi  Journ. 
in  .Java  {Journal  of  Geocjra,Mcal  Society,  vol.  i  •).  and  the  ^^ot  o  del  Cane  J^J^^^^^^^^^^ 
Oct.  1832),  owe  their  remarkable  properties.    It  has  been  '^i^'^!'^^^?,?^.^^^^^^  of  Laach 

1,855,000,000  cubic  lect  of  carbonic  acid  are  exhaled  annually  m  the  vicmity  ol  tue  i^ake 
>(Qe.\^V)^ii\\-^,  Theoretical  Gcolo(pj). 

"*  Sec  the  articles  Arsenious  Acid  and  Hydrochloric  Acid. 

^  Op.  supra  cii.  p.  156. 

"  Dauiell,  op.  cit.  vol.  i.  p.  215. 
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orrlinirv  stature  may  be  estimated  at  about  30,000  lbs. ;  and  fl  fall  of  half  an  inch  in  the 
rSm7of  mereu^^^^^^  barometer  is  equivalent  to  a  reduction  of  about  SOOlbs  a  mospherio 
^Jess^re  on  tirb^^^^^^^^  No^y  it  can  scarcely  be  doubted  that  variations- o  atmospheric 
EJe  u  e  mus t  exeJt  some  influence  over  the  iUtions  of  healthy,  but  especially  of  diseased, 
Ens  I  is  difficult,  however,  to  estimate,  separately  from  other  co-exis tent  influences, 
the  pSise  effects  which  result  from  these  variations.    Diminished  atmospheric  pressure 

proiKrevrporation ;  and  hence  this  is  one  reason  why  «l-;t-VX\\tted  fTrlt^^ 
Srier  and  more  bracin£?than  low  situations,  are,  c<^teris  paribus,  better  adapted  lor  relaxed 
Siduals?with  profuse  secretion  and  exhalation,  than  the  last-mentioned  localities ;  but 
tb^  ot£r  haul  they  are  injurious  in  bronchial  or  tracheal  irritation,  with  diminished 


A  faU  in  the  barometer  is  generally  produced  by  an  augmentation  of  aqueous  vapour 
in  the  atmosphere ;  and  the  deposition  of  moisture^  which  ensues  is  attended  with  the 
evolution  of  heat.  These  atmospheric  conditions  have  a  powerful  mfluence  over  the  anima 
economy;  for,  in  consequence  of  the  diminished  atmospheric  pressure  the  superficial 
vessels  become  gorged,  aid  secretion  is  readily  effected ;  while,  from  the  humid  condition 
of  the  air,  evaporation  does  not  take  place.  Hence  arise  a  tee  mg  of  languor  and 
fatigue,  and  sweating  on  the  slightest  exertion.  Irj  bronchitis,  with  profuse  secretion, 
the  patient's  danger  is  greatly  aggravated  by  diminished  atmospheric  pressure  indi- 
cated by  a  sudden  fall  in  the  barometer,  and  by  the  accompanymg  augmented  humidity 

°  6.\n?ensitt  of  LiGHT.—The  influence  of  light  has  been  abeady  considered 

^SosPHEUic  Equability  ok  Vicissitudes.— Rapid  atmospheric  changes  are 
always  iniurious  to  health,  and,  therefore,  climates  which  are  subject  to  sudden  changes 
of  temperature,  or  of  humidity,  or  of  atmospheric  pressure,  or  of  wind,  are  invariably 
unhealthy  InvaUds,  and  those  with  delicate  constitutions,  often  appreciate  the  sbghtest 
alterations  in  the  condition  of  the  atmosphere,  and  which  are  not  observable  by  the 

healthy  and  the  robust.  ta  i  i    ,i         vi     e  ii,  -i 

8  Soil  -The  cUmate  of  a  place  is  also  greatly  modified  by  the  quahty  ot  the  soil. 
Sandy  and  gravelly  soils  allow  the  rain  to  percolate  rapidly  through  them,  and  are, 
therefore,  called  dry  soils.  Chalky  soils  are  also  called  dry,  though  they  are  less  so  than 
the  preceding.  Sandy,  gravelly,  and  chalky  soils  are  in  general  most  salubrious.  They 
are  peculiarly  fitted  for  relaxed  constitutions  with  profuse  secretions.  Clayey  soils  are 
called  wet  soils,  because  they  retain  the  rain  on  their  surface.  They  are  m  general  less 
salubrious  than  the  preceding,  and  often  are  positively  injurious  to  health.  They  prove 
most  obnoxious  to  relaxed  and  rheumatic  constitutions.  Marshy  and  swampy  soils  are 
most  injurious  to  health,  and  have  been  already  noticed  as  sources  of  malaria. 

Soils  also  deserve  to  be  considered  with  reference  to  the  greater  or  less  rapidity  with 
which  they  become  heated  or  cooled.  Sir  H.  Davy^  observes,  that  stiff  white  clay  soils, 
as  well  as  chalky  soils,  are  with  difficulty  heated  by  the  sun ;  while  the  black,  dark  coloured, 
and  carbonaceous  soils  are  much  more  rapidly  heated. 

9.  Amount  of  Vegetation.— The  character  of  a  climate  is  often  affected  by  the  exu- 
berance or  deficiency  of  vegetation.  Jungles,  woods,  and  forests,  protect  the  earth  from 
the  action  of  the  solar  rays,  and  are,  in  consequence,  often  the  residence  of  moisture  and 
decaying  vegetation  analogous  to  a  marsh.^ 

10.  Inland  and  Maritime  Localities.— In  general,  the  climate  of  places  on  the  sea  ■ 
shore  is  more  humid  than  that  of  inland  localities  ;  but  to  this  statement  there  are  many 
exceptions,    i^ee  Temperature). 

These  are  some  only  of  the  circumstances  wliich  affect  the  quality 
or  character  of  a  chmate.  Others  doubtless  exist;  but  their  precise 
nature  and  influence  have  scarcely  been  ascertained.  Por  example^  we 
have  yet  to  learn  the  influence  of  Electricity  and  Magnetism  on  the  climate 
of  a  place. 

'  Tn  cxtra-tiopiciil  climates,  a  fall  in  the  barometer,  without  a  cliangc  or  rise  of  wind,  is  usually 
followed  by  rain. 

*  Elnmada  of  /li/rir.idtnral  Clicmidry. 
•'  Maccullocli,  Malaria,  Loud.  1827- 
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2.  Climates  most  frequently  used  as  Therapeutical  Agents. 


I  propose,  now,  to  glance  at  the  characters  of  those  chmates  most  commonly 
resorted  to  by  invalids  for  therapeutical  purposes.  In  doing  so,  I  have  to 
acknowledge  the  great  assistance  which  I  have  received  from  Sir  James  Clark's 
valuable  work  on  The  Sanative  Influence  of  Climate,  to  which  I  must  refer 
the  reader  for  further  details. 

Climates  may,  for  the  purpose  just  mentioned,  be  conveniently  arranged  as 
follows : — 


1.  Climates  of  England. 

2.  Climates  of  Prance. 

3  Climates  of  Spain  and  Portugal. 


4.  Climates  of  Italy  and  the  Mediter- 

ranean. 

5.  Climates  of  the  Atlantic. 


1.  Climates  of  Tin  gland. 

"  The  British  Islands  are  situated  in  such  a  manner  as  to  be  subject  to  all 
the  circumstances  which  can  possibly  be  supposed  to  render  a  climate  irregular 
and  variable.  Placed  nearly  in  the  centre  of  the  temperate  zone,  where  the 
range  of  temperature  is  very  great,  their  atmosphere  is  subject,  on  one  side, 
to  the  impressions  of  the  largest  continent  of  the  world ;  and,  on  the  other, 
to  those  of  the  vast  Atlantic  Ocean.  Upon  their  coasts  the  great  stream  of 
aqueous  vapours,  perpetually  rising  from  the  western  waters,  first  receives  the 
influence  of  the  land,  whence  emanate  those  condensations  and  expansions 
which  deflect  and  reverse  the  grand  system  of  equipoised  currents.  They  are 
also  within  the  reach  of  the  frigorific  efl'ects  of  the  immense  barriers  and  fields 
of  ice,  which,  when  the  shifting  position  of  the  sun  advances  the  tropical 
climate  towards  the  northern  pole,  counteract  its  energy,  and  present  a  con- 
densing surface  of  immense  extent  to  the  increasing  elasticity  of  the  aqueous 
atmosphere.''^ 

Sir  James  Clark  thus  arranges  the  climate  of  England  : — 


1.  London. 

2.  The  South  Coast. 

3.  South-west  Coast. 


4.  Cornwall,  Land's  End. 

5.  West  of  England. 


1.  London. — ^The  mean  annual  temperature  of  London  is  about  50°*4.2 
It  somewhat  exceeds  that  of  the  suburban  parts.  The  following  is  an 
abstract  of  the  averages  of  seventeen  years'  meteorological  observations  (from 
1826  to  1842)  made  in  the  garden  of  the  Horticultural  Society  at  Chiswick, 
about  six  miles  west  of  London : — 


Temperature. 

Mean  in  the  shade   49°-94 

Maximum  in  the  shade    94°"4 

Maximum  in  the  sau   130° 

Minimum  in  the  shade    — 4°'5 

Minimum  radiation   — 12°"0 

BaromAer.  -r  , 

Inches. 

Mean   29-931 

Highest   30-856 

Lowest  ..;   28-597 


Dew  Point.  -^^^ 

Mean   47°-36 

Maximum    79° 

Miuimum    0° 


Eain.  t  , 

inches. 

Mean    24-16 

Maximum    30-97 

Minimum    18-87 


'  Daniell's  Meleoroloffical  Essays,  p.  114,  2d  ed.  1827. 
^  Elements  of  Meteorology,  vol.  i.  p.  141- 
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Wind. 

Avera-e  Number  of  Days  in  the  Year  during  which  each  "Wind  prevails. 

N       NE  E.        SE.         S.  SW.        W.  NW. 

Mean   2V-4  ...  4.1-2  ...  BTl  ...  21-8  ...  56-8  ...    79;8  ...  65-8  ...  317 

Maximum          38     ...75     ...56-    ...38     ...77     ...  126-    ...90  ...61 

Minimum          17     ...  30     ...  17     ...  H      •■  38     ...    58     ...  46  ...  18 

"The  excess  of  the  temperature  of  the  city  varies  through  the  year,  being 
least  in  spring,  and  greatest  in  winter;  and  it  belongs,  m  strictness  to  the 
nio-hts,  which  average  3°-7  warmer  than  in  the  country;  while  the  heat  ot  the 
day  owing,  without  doubt,  to  the  interception  of  a  portion  of  the  solar  rays 
bv  a  constant  veil  of  smoke,  falls,  on  a  mean  of  years,  about  a  third  of  a  degree 
short  of  that  in  the  open  plain. Hence,  in  the  winter,  dehcate  mvahds 
sometimes  experience  benefit  in  coming  to  London  from  the  country.  But 
the  impure  state  of  the  atmosphere  frequently  counterbalances  these  good 
qualities.2    In  some  cases  of  spasmodic  asthma,  however,  respiration  is  easier 

in  London  than  in  the  country.  . 
2.  South  Coast. — This  comprehends  the  tract  of  coast  between  Hastings 

and  Portland  Island.    Its  mean  annual  temperature  is  about  that  of  London ; 

but  the  summers  are  somewhat  cooler,  and  the  winters  somewhat  warmer, 

than  the  corresponding  seasons  of  the  metropolis.3    Jtg  light  is  very  intense. 

Eor  invaUds,  the  superiority  of  the  climate  of  the  South  Coast  over  that  of 

the  metropohs  is  greatest  during  December,  January,  and  Tebruary. 

The  principal  places  of  resort  for  invalids,  on  this  line  of  coast,  are  the 

following : — 

a.  Hastinc/s. — A  mild  winter  residence  ;  placed  low,  and  well  protected 
from  the  northerly  winds ;  but  fully  exposed  to  winds  from  the  south.  Sir 
James  Clark*  regards  its  climate  "  as  somewhat  intermediate  between  that  of 
Devonshire  and  Clifton  ;  less  warm,  but  also  less  relaxing  than  the  former. 
It  is  about  the  same  temperature ;  but  less  dry  and  bracing  than  the  latter,  and 
it  is  inferior  to  it  as  a  spring  chmate."  It  is  well  adapted  for  pulmonary 
invalids,  who  desire  to  avoid  the  north-east  winds,  during  the  months  of 
December,  January,  and  Eebruary  (especially  the  two  latter  months).  The 
distinguished  author  above  quoted  declares  that  it  "  is  unfavourable  in  nervous 
complaints,  more  especially  in  nervous  headaches  connected  with,  or  entirely 
dependent  upon,  an  irritated  condition  of  the  digestive  organs,  and  also  in 
cases  where  a  disposition  to  apoplexy  or  epilepsy  has  been  manifested. \'\'itli 
the  exception  of  St.  Leonard's,  Hastings  has  an  atmosphere  more  completely 
marine  than  almost  any  other  part  of  this  coast.  Hastings  has  appeared  to 
me  unfavourable  to  rheumatic  constitutions. 

St.  Leonard's  is  about  a  mile  from  Hastings,  and  possesses  a  similar 
climate. 

^.  Brighton. — The  air  is  dry  and  bracing;  and  the  soil  dry.    That  part 

1  See  Luke  Howard's  Chmale  of  London,  1818-20,  2d  ed.  1833. 

2  For  further  details  respecting  the  Climate  of  London,  consult  Professor  Daniell's  Bssay  on  this 
subject.  Also,  Dr.  Batcman's  liaportH  of  the  Di.seaws  of  London,  Lond.  1819  ;  and  Sir  A.  Carlisle, 
Medical  Topof/rcqihy  of  Jjondon,  in  his  Practical  Observations,  Lond.  1838. 

•*  For  the  character  of  this  part  of  England,  consult  Dr.  Harwood's  Curatke  Influence  of  the 
Southern  Coast  of  T.wjlnnd,  especially  that  of  Jlastinys  ;  with  Observations  on  Diseases  for  which  a 
Bcndence  on  the  Coast  is  most  lienefciat,  Lond.  1828.    Also,  Dr.  Muckuess's  llastiiiys  considered 
as  n  Resort  for  Invalids. 
Op.  supra  cit.  p.  177. 
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of  tlio  town  east  of  the  New  Steyne  is  considerably  elevated  above  the  sea,  has 
a  dry  chalky  soil,  in  a  pre-eminent  degree  possesses  a  dry,  sharp,  bracing  air, 
and  is  best  adapted  for  relaxed  constitutions.  That  jjart  of  the  town  west  of 
Cannon  Place  has  a  clayey  soil^  and  a  milder  and  softer  air ;  and,  according 
to  Mr.  Wigan,^  includes  the  most  salubrious  portion  of  the  town.  It  is 
better  suited  for  delicate  nervous  invalids  than  the  other  parts.  The  central 
portion  of  the  town  is  low  and  somewhat  misty,  and  possesses  the  usual  an- 
noyances of  a  district  placed  in  the  midst  of  a  large  town.  The  Steyne  has  a 
climate  intermediate  between  that  of  the  eastern  and  western  portions.  The 
climate  of  Brighton  is  most  beneficial  during  autumn  and  the  early  part  of 
winter,  when  it  is  milder  and  more  steady  tlian  that  of  Hastings.  Erom  tlie 
middle  of  March  to  the  middle  of  May,  Mr.  Wigan  advises  invalids  to  stay  away 
altogether  from  Brighton.  It  is  adapted  for  relaxed  individuals,  with  copious 
secretion  and  exhalation.  It  usually  agrees  well  with  children  (especially  those 
of  a  scrofulous  habit)  and  convalescents.  Brighton  is  not  adapted  for  persons 
afi^ected  with  congestive  diseases  of  the  venous  system,  inflammatory  dyspepsia, 
or  renal  diseases,  except,  according  to  Mr.  Wigan,  albuminuria.  Brighton  is 
entirely  free  from  marshy  and  swampy  grounds,  and  is  remarkably  devoid  of 
trees. 

y.  Isle  of  Wight. — UnderclifP  presents  an  agreeable,  mild,  equable, 
sheltered,  dry,  bracing  climate,  well  adapted  for  the  residence  of  pulmonary 
and  other  dehcate  invalids  throughout  the  year.  It  is  well  protected  from  the 
north  winds,  and  has  a  dry  soil.  It  differs  from  the  climate  of  Torquay  (which 
is  soft,  humid,  and  relaxing),  by  its  dry  and  bracing  qualities,  and  its  greater 
equability  of  temperature.  Hence  it  is  suited  for  relaxed  constitutions,  witli 
copious  secretion.  Eor  pulmonary  invalids,  the  best  season  to  reside  at 
Undercliff  is  from  November  to  May  j  and  at  Ventnor  will  be  found  good 
accommodations  for  the  sick. — Cowes  and  Ryde,  on  the  opposite  side  of  the 
island,  are  delightful  summer  residences. 

Southampton. — This  part  of  the  coast  is  objectionable,  on  account  of 
its  temperature  being  equally  variable  with  that  of  the  environs  of  London. 

3.  South-West  Coast.  South  Coast  of  Devon?— comprehends 
the  tract  of  coast  extending  from  Portland  Island  to  Cornwall.  Its  general 
quahties  are  those  of  a  mild,  soft,  humid  climate,  soothing  but  somewhat 
relaxing.  It  "  has  a  winter  temperature  nearly  two  degrees  higher  than  that 
of  the  coast  of  Sussex  and  Hampshire,  and  from  three  to  four  higher  than 
that  of  London.  The  difference  is  most  remarkable  during  the  months 
of  November,  December,  and  January ;  amounting,  on  the  average,  in  the 
sheltered  places,  to  five  degrees  above  London"  (Sir  J.  Clark).  It  is  adapted 
to  pulmonary  affections,  especially  those  which  are  attended  with  a  dry  cough 
and  are  unaccompanied  with  much  expectoration.  In  dyspepsia,  with  sym])toms 
of  irritation  or  inflammation,  constituting  the  gastritic  dyspepsia  of  Sir  James 
Clark,  it  is  also  beneficial.  But  in  all  forms  of  chronic  diseases  with  copious 
secretion  and  exhalation,  and  a  languid  and  relaxed  state  of  the  constitution, 
it  is  injurious.  n  i 

The  following  are  the  principal  places  of  resort  for  mvalids  along  the 
South-West  Coast,  taking  them  in  succession  from  east  to  west : — 


>  Briahlon  md  its  Three  Climates,  ho\\A.l^i>i. 

2  For  ail  aocouul  of  the  climate  of  this  coast,  see  Dr.  Sliuiit  er's  Ckmale  of  the  bouth  of  Devon. 
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a,  Sidmouth.—The  climate  is  damp,  and,  in  November,  is  subject  to  sea 
fogs. 

Salterion—^Te^evMe  to  Exmoutli.  It  is  well  protected  from  wmds, 
especially  the  northerly  ones. 

y.  Ea;mouth.—The  higher  parts  of  the  town  exposed  to  winds  ;  the  lower 
parts  liable  to  occasional  damp.  Sir  J.  Clark  declares  that  it  is  not  adapted 
for  persons  with  delicate  chests. 

Dawlish. — Next  in  dryness  to  Torquay. 
£.  Teignmouth. — Mild,  humid,  and  relaxing. 

(T.  Torquay. — This  is  drier  than  the  other  parts  of  this  coast,  though  its 
general  character  is  soft  and  humid.  It  is  almost  entirely  free  from  fogs.  It 
is  in  great  repute  as  a  residence  for  pulmonary  invalids. 

t;.  Salcomhe. — The  Montpelier  of  Huxham.  The  warmest  spot  of  this 
coast. 

4.  South  Coast  of  Coxmstwall.  Land's  End. — In  its  general  characters 
this  climate  resembles  that  of  the  south  coast  of  Devon.  Prom  the  latter, 
however,  it  differs,  in  its  greater  humidity,  and  in  being  more  exposed  to  winds. 
It  is,  consequently,  more  relaxing.  The  class  of  cases  in  which  it  is  calculated 
to  be  beneficial  or  injurious  are  much  the  same  as  those  for  the  south  coast  of 
Devon.  ^ 

The  following  are  the  chief  places  of  residence  for  invalids  along  this 
coast : — 

a.  Fenzance. — Exposed  to  the  north-east  winds  during  the  spring  months. 
Its  chmate  is  much  more  equable  than  that  of  London.  Thus,  though  its 
mean  annual  temperature  is  only  1°"77  higher  than  that  of  London,  yet  its 
winter  is  5|-°  warmer,  its  summer  2°  colder,  its  spring  scarcely  1°  warmer, 
and  its  autumn  about  2^°  warmer. 

jS.  Falmouth. — The  winter  temperature  is  a  trifle  lower  than  that  of 
Penzance. 

5.  West  oe  England. — Under  this  head  are  grouped  the  places  along  the 
borders  of  the  Bristol  Channel  and  the  sestuary  of  the  Severn.  The  mean 
temperature  of  this  group  is,  during  the  winter,  rather  lower,  but  in  March 
and  April  rather  higher,  than  that  of  the  south  coast. 

Clifton. — This  is  the  mildest  and  driest  climate  in  the  West  of  England. 
It  is  bracing,  and  well  adapted  for  scrofulous  and  relaxed  constitutions,  with 
copious  secretion  and  exhalation. 

2.  Climates  of  France. 

The  southern  climates  of  Erance  resorted  to  by  invalids  may  be  divided 
into  those  of  the  South-West  and  those  of  the  South-East  of  that  country. 

1.  South-Wkst  of  Eeance. — According  to  Sir  James  Clark,  the  chmate 
of  this  part  of  Erance  is  soft,  relaxing,  and  rather  humid ;  resembling  in  its 
general  qualities  that  of  the  south-west  of  England.  It  is  fovourable  to 
phthisical  invalids,  for  those  labouring  under  bronchial  afl'ections,  with  little 
expectoration,  and  for  other  chronic  cases  attended  with  a  dry  skin. 


On  the  climate  of  this  part  of  England,  consult  Br.  Forbcs's  Obsm>ations  on  the  Climate  of 
Tenzanceand  the  District  of  the  Land's  Mtid,  Penzance,  1820.  Also  his  Medical  Tofograjihy  of 
the  Land^s  End,  la  the  Provincial  Medical  IVansactions,  vol.  ii. 
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a.  Pan. — Dr.  Playfair^  thus  smns  up  the  qualities  of  this  climate : — 
"  Calmness,  moderate  cold,  bright  sunsliiue  of  considerable  power,  a  dry  state 
of  atmosphere  and  of  the  soil,  and  rains  of  short  duration.  Against  these 
must  be  placed, — changeableness,  the  fine  weather  being  as  short-lived  as  the 
bad ;  rapid  variations  of  the  atmosphere  within  moderate  limits.  In  autumn  and 
spring  there  are  heavy  rains.^'    The  season  extends  from  September  to  June.^ 

jS.  Bagneres  de  Bic/orre,  in  the  department  of  the  High  Pyrenees,  has  a 
mean  temperature,  during  the  months  of  June,  July,  August,  and  September, 
of  66°  E.  Dr.  William  Earr^  declares  the  climate  to  be  anti-irritating  and 
moist,  and  to  be  favourable  to  the  consumptive.  It  is  also  beneficial  in 
irritation  of  the  mucous  membrane  of  the  trachea  and  bronchi,  with  dry  cough 
and  viscid  expectoration ;  and  also  in  gastric  irritation.*  Its  season  is  from 
June  to  September. 

2.  South-East  oe  Erance. — Sir  J.  Clark  says  the  general  character  of 
the  climate  is  dry,  hot,  and  irritating.  It  is  adapted  for  torpid,  relaxed 
habits,  but  is  decidedly  improper  for  the  consumptive  and  those  labouring 
under  irritation  and  inflammation  of  the  air-tubes. 

a.  Moniiielier. — Long  but  undeservedly  celebrated  as  a  residence  for 
pbtliisical  invalids. 

/3.  Marseilles. — ^Exposed  to  cold  winds.    Soil  dry  and  arid. 

y.  Hyeres. — Sir  J.  Clark  declares  it  to  be  the  least  exceptionable  residence 
in  iProvence  for  the  pulmonary  invalid. 

3.  Climates  of  Vortugal  and  Spain. 

Precise  information  respecting  the  climates  of  these  countries,  to  which 
pulmonary  invahds  occasionally  resort,  is  much  to  be  desired. 

1.  Portugal. — Dr.  Bullar^  states  that  the  mean  annual  temperature  of 
Lisbon  is  12°  E.  higher  than  that  of  London;  and  that  the  mean  temperature 
of  its  winter  is  16°  E.  higher  than  that  of  London.  But  notwithstanding  its 
mildness,  it  is  objectionable  for  persons  affected  with  phthisis,  on  account  of 
the  inequahty  of  its  temperature. 

2.  Spain.  —  Biscay  is  subject  to  sudden  and  extraordniary  changes  m 
temperature,  the  mercury  having  been  known  to  rise  and  fall  from  3°  to  4°  E. 
within  a  few  minutes.^  This  must,  of  course,  make  it  an  unfit  residence  for 
pulmonary  invahds.— Madrid  is  elevated  more  than  300  fathoms  above  the 
level  of  the  sea.  Its  annual  mean  temperature  is  59°  E.  7  —Cadiz,  bemg 
nearly  surrounded  by  the  sea,  has  a  comparatively  temperate  chmate. 

4.  Climates  of  Italy  and  the  Mediterranean. 

The  chmates  included  under  this  head  are  exceedingly  diversified,  so  that  it 
is  difficult  to  lay  down  any  general  character  of  them. 

„^  ]^ice. — The  climate  of  this  place  is  somewhat  similar  to  that  of  the 


1  Sir  J.  Chrk's  Sanative  Injliience  of  Climafe,  Y>.  1^2. 

2  Dr.  Taylor  On  the  Curative  Influence  of  the  Climate  of  Pan,  Lond.  1845. 

3  A  Medical  Guide  to  Nice,  Lond.  1841. 
*  Dr.  Tnylor,  op.  ci.t.  p.  243. 

6  A  Winter  in  the  Azores,  Lond.  1841. 

"  Inflis,  S-painin  1830,  vol.  i.  p.  39,  Lend.  1831. 

7  Humboldt,  in  De  Lahorde's  View  of  Spain,  vol.  i.  p.  chiii.  Tiond.  1809. 
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South-East  of  Prance.  It  is  mild,  equable,  and  dry ;  being  adapted  for  torpid, 
relaxed  individuals,  with  abundant  secretion  from  the  mucous  membranes. 
])r.  William  Farr^  says,  the  great  objection  to  it  is  its  dryness,  and  the  exciting 
and  irritating  nature  of  its  atmosphere.  It  is  beneficial  in  chronic  bronchitis, 
Avith  copious  expectoration;  in  chronic  rheumatism;  scrofula;  gout;  and 
atonic  dyspepsia.    It  is  prejudicial  in  tubercular  disease. 

fi,  Climate  dry  and  healthy,  with  a  sharp  exciting  air.    It  is 

adapted  for  relaxed  constitutions,  but  is  unfit  for  phthisical  invalids. 

y.  Florence. — Not  favourable  for  invalids. 

L  Pwa.— According  to  Sir  James  Clark,  the  climate  ''is  genial,  but 
rather  oppressive  and  damp.  It  is  softer  than  that  of  Nice,  but  not  so  warm ; 
less  soft,  but  less  oppressive,  than  that  of  Eome.''  Pisa  is  frequented  by 
consumptive  invalids. 

£.  Rome. — The  climate  of  this  city  is  one  of  the  best  in  Italy.  Sir  James 
Clark  characterises  it  as  being  mild,  soft  but  not  damp,  rather  relaxing  and 
oppressive,  and  remarkable  for  the  stillness  of  its  atmosphere.  It  is  well 
adapted  for  phthisis,  bronchial  affections  of  a  dry  irritating  kind,  and  chronic 
rheumatism. 

^.  Naples. — The  climate  of  Naples  is  warm,  variable,  and  dry.  Sir  James 
Clark  compares  it  to  that  of  Nice,  but  states  that  it  is  more  changeable,  and, 
if  softer  in  the  winter,  is  more  humid.  Dr.  Cox,^  however,  declares  that  the 
mean  diurnal  variation  is  far  less  than  is  generally  supposed.  It  is  an 
unsuitable  residence  for  most  pulmonary  invalids,  especially  those  affected 
with  tubercular  phthisis.  In  bronchial  cases,  with,  profuse  secretion,  benefit 
is  sometimes  obtained  from  it.  In  general  debility  and  deranged  health  it  is 
also  serviceable.  Dr.  Cox  says  it  is  beneficial  in  dyspepsia,  rheumatic  neuralgia, 
and  scrofula. 

r?.  Malta. — The  climate  of  Malta  is  mild,  dry,  bracing,  and  pretty  equable. 
It  is  serviceable  in  chronic  bronchitis  with  profuse  secretion,  scrofula, 
dyspepsia,  and  hypochondriasis. 


5.  Atlantic  Climates. 

The  climates  of  the  Atlantic  islands  resorted  to  by  invalids  may  be  arranged 
in  two  groups  ;  the  one  eastern,  the  other  western. 

1.  Eastern  Atlantic. — This  group  includes  Madeira,  the  Canaries,  and 
the  Azores. 

_  a.  Madeira. — The  climate  of  Madeira  is  mild,  humid,  equable,  and  steady. 
Sir  James  Clark  regards  it  as  the  finest  in  the  northern  hemisphere.  It  is 
superior  to  all  other  climates  for  incipient  phthisis.  This  superiority  consists 
in  the  mildness  of  the  winter,  the  coolness  of  the  summer,  and  the  remarkable 
equabihty  of  the  temperature  during  the  night  and  day,  as  well  as  throughout 
the  year.  Experience,  moreover,  seems  to  have  fully  demonstrated  the 
advantage  which  patients,  wii;h  incipient  symptoms  of  consumption,  derive 
from  a  resideJicc  in  this  island.^ 


'  A  Medical  Guide  to  Nice,  p.  10,  Lond.  1841. 

'  Hints  for  Invalids  about  to  Visit  Naples,  p.  17,  Lond.  1841. 

'  For  further  information  respecting  the  medical  {nialitics  of  tlie'islai.d  of  Madeira,  the  reader  mnv 
K['^^/,.'''^^''"l'>Sf.to  Sir  James  Clark's  work,  before  cited;  Dr.  Gourlay'8  OhservaUons  on 
iif  If     r"'-''  ^^'"""''''^         Disea.sesof  Madeira,\?,\\-  T)r.  Renton,  in  Fdi>,h,m,h 
mea.  and  Surg.. Jmrn.  xxvii.  1817;  and  Dr.  llcineken's  paper  iu  the  Medical  Repository,  xxii.  1824. 
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/9,  The  Cajiariea. — Teneriffe  is  the  only  island  of  this  group  possessing 
accommoclation  for  invalids.  Though  its  mean  annual  temperature  is  higher 
than  that  of  Madeira,  its  equability  is  less. 

y.  The  Azores  or  Western  Iskmds. — Dr.  BuUar  declares  these  to  be 
"  rather  colder  than  Madeira,  and  somewhat  more  equable,  and  jjerhaps  more 
humid  ;  bat  they  have  not  at  present  those  accommodations  for  strangers 
which  the  latter  isknd  possesses,  nor  have  they  communications  by  steam  with 
England."^  St,  Michael's,  the  largest  of  the  Azores,  has  a  mild,  humid, 
equable  climate. 

2.  Westeen  Atlantic. — This  group  includes  the  Bermudas,  the  Bahamas, 
and  the  West  Indies.  It  is  more  subject  to  rapid  changes  of  temperature 
than  the  Eastern  Atlantic  group. 

a.  The  Bermudas. — The  climate  is  warm,  variable,  and  dry.  The  mean 
annual  temperature  is  considerably  higher  than  that  of  Madeira ;  but  the 
chmate  is  variable  and  windy  during  the  winter,  and  hot  and  oppressive  iu 
the  summer  (Sir  J.  Clark). 

j3.  The  Bahamas— The  climate  is  warm,  but  is  subject  to  rapid  changes 
of  temperature.  Dry  cold  winds  prevail.  Hence  the  Bahamas  are  unsuited 
to  consumptive  invalids. 

y.  The  West  Indies.— The  temperature  of  these  islands  is  too  high,  and 
its  variations  too  great,  to  admit  of  their  being  a  desirable  residence  for 
patients  affected  with  pulmonary  consumption ;  but  as  a  prophylactic  for  those 
predisposed  to  this  disease,  it  is  highly  spoken  of.  In  scrofula,  the  climate 
jjroves  beneficial.  Calculous  complaints  and  ossific  deposits  are  rare.  The 
most  healthy  islands  of  the  group  are  Jamaica,  Barbadoes,  St.  Yincenfs, 
Antigua,  and  St.  Kittys* 


3.  Diseases  tor  which  Change  oe  Climate  is  Employed. 

The  diseases  for  which  change  of  chmate  is  most  frequently  resorted  to  are 
as  follows : — 

1  Pulmonary  complaints,  especially  phtliisis,  clironic  bronchitis  resembling 
phthisis,  asthma,  hemoptysis,  and  diseases  of  the  larynx  and  trachea. 

2.  Dyspeptic  and  hypochondriacal  complaints* 

3.  Chronic  rheumatism. 

4.  Scrofula. 

5.  Urinary  diseases. 

6.  Liver  complaints.  , 

7.  In  the  convalescence  from  fever,  and  other  acute  maladies. 

1.  PuLMONAEY  CoMPLAiNTS.— Thcse  maladies  are  benefited  by  removal 
from  a  colder  to  a  warmer  climate.  Equability,  purity,  and  calmness  ot 
the  atmosphere,  are  other  desirable  quahties  in  a  chmate  for  pulmonary 
invahds.  The  nature  of  the  malady  and  constitution  of  the  patient,  how- 
ever, render  all  climates  possessed  of  these  qualities  not  equally  suited  lor 

^''Z^Tmisis.--^'-Fov  such  consumptive  patients,"  observes  Sir  James 
Claric  "  as  are  likely  to  derive  benefit  from  climate,  I  consider  that  ot 
Madeira  altogether  the  best.    Tener?;fe  and  the  Azores  approach  most  nearly 


'  J  Winter  in  Ihe  Azores,  I^oiul.  18  H. 
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in  the  character  of  their  climate  to  Madeira."  Of  the  climates  of  the  South  of 
Trance  and  Italy  the  same  experienced  writer  says^  when  "  there  exists  much 
sensibility  to  harsh  and  keen  winds,  and,  more  especially,  if  immediate  vicinity 
to  the  sea  coast  is  known  to  disagree,  Eome  or  Pisa  is  the  best  situation  for 
a  winter  residence.  When,  on  the  contrary,  the  patient  labours  under  a 
languid  feeble  circulation,  with  a  relaxed  habit,  and  a  disposition  to  congestion 
or  to  hemorrhage  rather  than  to  inflammation, — and,  more  especially,  when 
the  sea  air  is  known  by  experience  to  agree, — Nice  deserves  the  preference." 
Late  experience  has  shewn,  that  Montpelier,  Marseilles,  and  other  places 
in  the  south-east  of  Trance,  once  celebrated  as  afi'ording  a  good  winter 
climate  for  consumptive  patients,  are  decidedly  improper  for  phthisical 
invalids.  Of  Enghsh  climates,  those  of  Under  cliff,  Torquay,  and 
Hasti?}(/s,  are  best  adapted  for  this  disease.  Torquay  and  Penzance  dis- 
agree with  persons  of  a  relaxed  habit.  Clifto7i,  during  the  spring  months, 
often  agrees  well. 

/5.  Chronic  Bronchitis. — In  relaxed  constitutions,  with  copious  expecto- 
ration, the  climates  of  Undercliff,  Clifton,  Brighton,  and  Nice,  are  those 
which  agree  best.  But,  on  the  other  hand,  for  dry,  bronchial,  and  tracheal 
irritation,  Torquay,  Madeira,  Rome,  and  Pisa,  are  to  be  preferred. 

2.  Dyspepsia  aistd  Hypochondriasis. — In  selecting  a  cHmate  for  these 
complaints,  we  must  attend  to  the  character  of  the  malady  and  the  constitu- 
tion of  the  invalid.  Thus,  in  the  atonic  dyspepsia  of  relaxed  and  sluggish 
individuals,  with  copious  secretions,  we  select  a  dry  and  bracing  climate ;  and 
in  such,  Brighton,  Clifton,  Nice,  or  Naples,  would  probably  prove  beneficial. 
But  when  the  dyspepsia  assumes  an  inflammatory  form,  with  dry  tongue  and 
a  febrile  condition  of  system,  the  soft  and  humid  climates  are  to  be  preferred  ; 
such  as  Torquay,  Pan,  Rome,  and  Pisa. 

3.  Chronic  Eheumatism. — In  this  malady,  mild  climates  generally  have 
been  found  beneficial.  According  to  Sir  James  Clark's  experience,  Rome 
and  Nice  are  the  best  climates  on  the  continent.  In  relaxed  and  cachectic 
individuals,  the  latter  place  is  to  be  preferred. 

4.  Scrofula.— In  this  malady  the  West  Indies  proves  highly  serviceable. 
Nice  and  Rome,  on  the  continent,  have  appeared  to  be  favourable.  In  this 
country  Clifton  is  perhaps  the  climate  best  adapted  for  scrofula. 

5.  Urinary  Diseases. —  Warm  climates  relieve  most  aff'ections  of  the 
urinary  organs,  especially  calculous  complaints,  diabetes,  and  vesical  irritation. 
The  benefit  probably  arises  from  the  excitement  of  the  skin  and  the  abundant 
cutaneous  secretion,  and  is  to  be  explained  on  the  principle  of  antagonism 
already  alluded  to  (see  p.  12).  In  the  West  Indies  calculous  complaints  are 
very  rare. 

t).  Liver  Complaints.— Various  hepatic  derangements  are  induced  by  a 
residence  m  tropical  chmates  (see  p.  18) ;  and  in  such  cases  benefit  is  obtained 
by  a  return  to  the  more  temperate  cHmaies  of  Europe. 

7.  In  the  Convalescence  after  fevers  and  inflammatory  diseases,  change 
ot  climate  is  often  found  highly  beneficial. 


vol.  I. 
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PAET IV.  MECHANICAL  AND  SUEGICAL  EEMEDIES. 

The  consideration  of  these  subjects  does  not  fall  within  the  province  of 
this  work. 


PAET  V.  PHAEMACOLOGICAL  EEMEDIES. 

[Medicines;  Medicanmia ;  4»ap/^aKa.) 

PriAEMACOLOGiCAL  Eemedies  or  Medicines  are  substances,  not  essentially 
alimentary,  used  in  the  treatment  of  diseases,  and  which,  when  appUed  to  the 
body,  alter  or  modify  its  vital  actions. 

Aliments  are  vital  stimuli  (see  p.  8,  foot-note),  whicli  vivify,  and  can  tliemselves  be 
vivified ;  since  they  are  assimHated  to  our  organs,  and  become  integrant  parts  of  the 

^"poisoNS  are  distinguished  from  medicines  prmcipally  in  the  degree  of  their, effects,  and 
the  uses  to  which  they  are  appHed  ;  for  some  of  the  most  powerful  poisons  become,  when 
administered  under  proper  regulations,  very  valuable  medicines. 

Phaumacology  [pharmacologia,  from  <papfiaKoy,  a  medicine ;  and  \6yoc, 
a  discourse),  or  Materia  Medica,  is  that  branch  of  Acology_(see  p  1) 
devoted  to  the  consideration  of  medicines.  It  is  subdivided  into  three 
departments : — 

1.  Pharmacognosy. 

2.  Pharmacy- 

3.  Pharmacodynamics. 

I  Phaemacogxosy  [pharmacognosia,  from  <papiiaKov,  a  medicine ;  and 
ytwoJa.o,  IJmoiv)  is  that  department  of  Pharmacology  which  treats  _ ot  the 
origin,  properties,  varieties,  quality,  and  purity  of  unpTevared  medzctnes  or 
si^le}  [medicamenta  cruda) .  In  other  words,  it  treats  of  all  that  relates 
to  the  commerce  of  drugs. 


materi 

^TsiV'::^i^i)'r^^^^ 

Waarenk;nde)^  and  the  history  of  simple  drugs  (histoire  des  di-ogues  simples).^ 

2  V^K^UKGX  {p1iarmacia,hom<^ApiiaKov,  a  medicine)      that  depart- 
ment of  Pharmacology  which  treats  of  the  collection,  preparation,  preservation, 
and  dispensation  of  medicines  [medicamenta  frmparata  et  comjwsita). 
This  department  of  pharmacology  is  sometimes  called  chemieal  materia  medica  (chemischc 

■2  A  A  SsiWcJra  IM-.to,  ri,arnmco<,raphia  do  Cod.i,/o  l^anmceuitco  Zustiauo.C^^^^^^  1836. 

"  Gocbcl  ai  <1  Kui.ze,  Fharmacmiische  IFaarmkunde,  E.sennch.  1827-2.). 
s  lM,LIistoi^^  Abr6g6e  des  Broyucs  Simples,  3me  ed.  Pans.  Ib36. 
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Arzneimittellehre,)'  phamacoteclmy  (pharmacoteclmie),^  pharmaceutical  chemistry  (pliar- 
maco-cliemia),  and  pharmacotiomia? 

The  collection  of  unprepared  medicines  or  simples  involves  their  selection, 
emendation  or  preliminary  preparation,  and  desiccation.  Simples  are  either 
forei(/n  or  indigenous.  ■  The  former  are  imported  by  the  merchant,  and  sold 
on  his  behalf,  by  the  drug-broker,  to  the  wholesale  druggist. 

Indigenous  vegetable  substances  are  usually  collected  by  the  simpler 
[pi^^oTOfxoQ^)  or  herbalist.  Most  of  the  plants  grown  in  this  country,  and  for 
which  there  is  a  large  consumption,  are  cultivated  at  Mitcliam  and  other 
places. 

The  preparation  of  medicines  has  for  its  object  the  division,  separation, 
mixture,  or  chemical  combination  of  substances. 

The  various  operations  by  which  these  objects  are  effected  are  described  in  works 
expressly  devoted  to  pharmacy ;  and  to  these  I  must  refer  the  reader  for  further  informa- 
tion on  this  subject.  A  summary  of  them  would  be  practically  useless,  while  it  would 
occupy  space  which  can  be  advantageously  employed  with  the  consideration  of  topics 
which  are  strictly  within  the  scope  of  the  present  work. 

3.  Pharmacodynamics  {phdrmacodyiiamica,  from  <papiJ.aKov,  a  medicitie ; 
and  Svvafiig,  power)  is  that  department  of  Pharmacology  which  treats  of  the 
effects  and  uses  of  medicines. 

This  department  of  pharmacology  is  called  dynamical  materia  medica  (dynamische 
ArzneimitteUehre)  by  Pfaff. 

Pharmacology  is  either  general  or  special. - 


Div.  I.— (general  pijarmawlogp^ 

General  Pharmacology  [pharniacologia  generalis)  treats  of  medicines 
generally. 

The  general  pharmacological  subjects  which  require  examination  may  be 
conveniently  considered  in  the  following  order  : — 

1.  Modes  of  ascertaining  the  effects  of  medicines. 

2.  Active  forces  of  medicines. 

3.  Changes  which  medicines  undergo  in  the  organism. 

4.  Physiological  effects  of  medicines. 

5.  Therapeutical  effects  of  medicines. 

6.  Parts  to  which  medicines  are  applied. 

7.  Classification  of  medicines. 

All  these  subjects  belong  to  that  department  of  pharmacology  which  may 
be  termed  general  pharmacodynamics. 

1.  Modes  of  ascertaining  the  Effects  of  Medicines. 

Formerly  the  virtues  of  medicines  were  inferred  from  resemblances  (fancied 
or  real)  in  form,  colour,  &c.  between  these  substances  and  parts  of  the 

'  Pfaff,  Of.  cit. 

^  Cottereau,  op.  cit. 

Coim^bratlsiiV^''"'"'"  ^"'^'^^  ^^'^'^^''^^^i'^o  Lusilano,  on  Tratado  de  Pharmaconontia, 

*  For  a  notice  of  the  ancient  rhizotomist,  see  the  Storied  Table,  art.  Oreek  Medicine. 
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organism.    These  marks  or  indications  were  called  HigimlureH,  and  were 
supposed  to  arise  from  astral  influences.! 

There  are  four  principal  methods  which,  in  modern  times,  have  been  resorted 
to  for  the  purpose  of  determining  the  effects  of  medicines.  These  are  founded, 
respectively,  on — 

1  Tlie  sensible  qualities  of  medicines.  3.  The  cliemical  properties, 

2.  The  natural-liistorical  properties.  4.  The  dynamical  properties. 

1.  The  Sensible  Qualities  oe  Medicines.— C'o/owr,  tanie,  and  odour 
have  been  used  to  indicate,  in  a  very  general  way,  the  medicmal  properties  ot 
plants.  But  to  all  the  general  propositions  which  have  hitherto  been  advanced 
concerning  them,  so  many  exceptions  exist,  that  none  possess  much,  it  any, 
practical  value. 

It  appears  to  me  to  be  a  waste  of  time  and  space  to  dweU  on  ^^j^.s^^i'^^^ '^^,^3 
therefore,  to  refer  the  reader,  for  further  information  to  the  writings  of  Linnaeus  C,  lien 
and  Edwards  and  Yavassenr.^    In  another  part  o   this  work,  L  J^^^^^^^^^ 
notice  Mr.  Greeves's  classification  of  the  articles  of  the  Materia  ^I-^^jf  .^^^^^^^^S  ^^^^^^^^^ 
sensible  qnaUties.    In  connection  with  this  subject  I  may  observe  «iat  m^^^^^^^^ 
information  on  the  colour,  odour,  and  taste  of  plants,  is  contained  m  Landgiebe  s  work 
on  Light.^ 

2  The  Natural-Historical  Properties. —^A^/^r/orybr;n  and  struc- 
ture are  made  use  of,  in  natural  history,  to  determine  the  affimties  of  natural 
bodies  :  hence  they  are  denominated  natural-Mstortccd  projierlies. 

a  Minerals.  — 1^0  conclusions,  respecting  the  medicinal  properties  ot 
minerals,  can  be  deduced  from  crystalline  form  and  structure. 

Mr  Blake  asserts  « that  the  most  striking  points  of  resemblance  exist  generally  between 
isomoriS  ous  eomS^^^^^^^  their  action  on  the  animal  tissues  when  vdroduced  tnto  the 
//T^^  l?rthis  as  it  r^^^^^  tlieir  action,  when  iake,i  info  the  stomach,  is  often  very  dissimilar 
St  th?triX^*at":^  s^r^  with  the  triarseniate  of 

no  one  will  preteid  to  assert  that  theii-  action  on  the  system  is  alike.    ^  f  °  J^^^/^ 
"somorphous^ith  sesquioxide  of  antimoi.y;  yet  heir  effects  ^'^^  j;^;^;.^^^ -^.g^^Jt^^^^^ 
cL^lpr   Mr  -Rlake  admits  that  the  sa  ts  of  ead  and  ot  silver  are  exceptions  to  uis  statement, 
ti^iJ  action  on  t  pulmonale  tissue  being  analogous,  though  they  are  not  xsomorphous. 

«  VenetaUes.-lt  has  long  been  supposed,  that  those  i)lants  which 
resLbK  other  in  their  external  app_  ^^^^^^^^f^^ 
medicinal  properties,  tealpinus  was,  according  to  Dieibach,^  tlie  lounaer 
JthTs  lSr  though  De^  Oamerarius  as  the  first  aUio 

la  V  announ^^^^^^^  Linna^us^  says,  "  Plantar,  quee  genere  convemunt,  etiam 
t^^ZZ^,  qu..n/.V.na\urali  continentur,  ^^J^^^^^^^l 
accedunt;  qu^que  classe  naturah  ^ongruunt  etiam  virib  ^-^^-^'^^ 
congruunt.-    I  may  also  refer.to  Isenflamm,  Wilcke,  Gmel.n,  Jussieu,  ana 

1  See  Sprengel,  Eisloiro  do  la  M6deci.e,  t.  iii.  P-  321,  Paris,  1815.    Also.  Sehroder'l  Co.plcat 
Chymiral  Dispensatory,  by  Rowland,  Lond.  1669. 

2  Fldtoso'pliia  .Botamca,  p.  283,  ed.4.ta  1787. 

3  A  Treatise  of  the  Materia  Medica,  vol.  i.  p.  138,  Edinb.  i7Sy- 
'>  Ilanuel  de  Malihre  Medicate,  Paris,  1831. 

5  Vefjer  das  Licht,  Marbiiru;,  1834. 

9  Op.  supra  cit.  p.  278. 
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BartoiJj  as  other  supporters  of  this  opiiiioti.  But  the  most  important  writer 
ill  favour  of  it  is  De  Candolle,  who,  in  1804,  published  the  first  edition  of  his 
woi'k  on  this  subject.  In  the  year  1831,  we  had  another  interesting  treatise 
on  the  same  subject,  by  Dierbach.  There  are  other  writers,  however,  who 
deny  altogether  the  possibility  of  judging  of  the  virtues  of  plants  by  their 
exterior  forms  and  botanical  characters.  Of  these,  it  will  be  sufficient  to 
mention  Gleditsch.^ 

Vegetable  substances  owe  their  peculiar  qualities  to  the  structure,  and  con- 
sequent action,  of  the  organs  producing  them;  and,  therefore,  differences  in 
the  structure  of  an  organ  are  attended  with  corresponding  differences  in  the 
qualities  of  its  products.  It  consequently  follows,  that  the  medicinal  qualities 
of  plants  of  the  same  natural  order  should  be  similar  or  analogous;  and  that 
they  are  so  to  a  certain  extent  is  fully  ascertained  by  numerous  facts :  thus, 
if  one  vegetable  species  serve  as  nutriment  for  either  animal  or  plant,  we 
frequently  observe  that  other  species  of  the  same  genns,  or  even  of  a  dilferent 
genus,  but  of  the  same  order,  are  also  adapted  for  a  like  use;  while,  on  the 
other  hand,  if  any  particular  species  be  injurious,  neighbouring  species  are 
likewise  more  or  less  so.  Experience  has  fully  proved,  that  in  a  very  large 
number  of  instances  there  exists  an  analogy  between  the  exterior  forms  and 
the  medicinal  properties  of  plants,  so  that  we  can  sometimes  predict  the  active 
principle  and  mode  of  operation  of  a  vegetable,  merely  by  knowing  to  what 
part  of  a  natural  arrangement  it  belongs.  Graininece,  Melaiitliacem,  Coni- 
ferce,  Lahiatce,  Maluacece,  Cruciferm,  and  Ranunculacece,  are  familiar 
illustrations  of  the  accuracy  of  these  observations. 

There  exist,  however,  many  anomalies  or  exceptions  to  the  statements  now 
made.    These  are  of  two  kinds  : — 

1st.  Plants  of  the  same  natural  order  are  frequently  endowed  with  dissimilar 
medicinal  properties. 

The  root  and  leaves  of  Daucus  Carota  are  wholesome  and  nutritive ;  but  the  analogous 
parts  of  Conium  maculatum  are  highly  poisonous.  Both  of  these  plants,  however,  belong 
to  the  same  naturaf  order— Umbelliper^.  In  some  cases  we  find  plants  even  of  the  same 
genus  differmg  considerably  in  their  medicinal  properties  ;  as  Cuctmis  Melo  and  Cucumis 
Colocynthis,  of  the  order  CucuuBiTACEyE.  If  we  are  to  believe  the  statements  of  creditable 
writers,  even  Gramine^,  wliich  De  Candolle  declares  to  be  "la  famillelaplus  naturelle," 
contains  more  than  one  exception  to  the  general  statement  in  question.  Tor  tlie  most 
part,  the  plants  of  this  family  are  farinaceous  and  nutritive.  "  None,"  says  Dr.  Lindley,^ 
"  are  unwholesome  in  their  natural  state,  with  the  single  exception  of  Loliim  temulentum, 
a  common  weed  in  many  parts  of  England,  the  effects  of  which  are  undoubtedly  deleterious, 
although  perhaps  much  exaggerated."  I  may  remark,  however,  that  several  other  grasses 
have  been  asserted  to  be  rmwholesome.  Loudon^  tells  us  that  the  seeds  of  Bromtis  mollis 
brmg  on  giddiness  in  the  human  species  and  quadrupeds,  and  are  fatal  to  poultry.  The 
root  of  Bromus  purc/ans  is  said  to  be  used  in  Canada  as  an  emetic,  in  doses  of  forty  o-rains. 
Bromus  catharticus,  a  ChiUan  plant,  has  a  thick  root,  which  is  stated  to  act  as  a  purgtitive  ^ 
And  Humboldt^  informs  us  that  Festuca  quadrideniata  (fig.  6)  is  very  poisonous  and  even 
fatal  to  animals."  ' 


'  Be  Melhodo  Botanico  duhio  et  fallaci  virtultm  in  plantis  indice,  ed  2nda  Linsia>  174.2 
^  Natural  S!/dem,2At^i.lm^.  '     '  -^'I'^i^-.  '^'S- 

'  Eyicyclopredia  of  Flants,  p.  64, 

•*  Diclionn.  de  Matihe  Medic,  par  F.  F.  Merat  et  A,  J.  Be  Lens,  torn.  i.  p.  672. 

«  Is  this  the  grass  described  by  some  under  the  name  of  Caraponcha.  and  which  by  others  has 
been  called  Carapallo  F  Fre/.ier  {Voya<jc  lo  the  South  S,-a  and  ahmj  the  Goads  of  Clnli  avd  F,'m, 
in  the  years  1  <  12,  1713.  aud  1714,)  says,  .n  speaking  of  Lima,  «  There  is  an  herb  called  Curapullo, 
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EiG.  6. 


Festuca  qmdridentata  (Kunth). 


1-1      i  fi.   e  „;»l,ia  nn  pnr  the  deooction  of  which  makes  such  ns  drink  it 

which  grows  like  a  tuft  of  (irass,       J''^^"         'f  the  natural  disposition  of  their 

(Inlirinm  is  a  certain  indication  of  the  trade  they  aie  niicsi  loi,  t 
their  uciirium,  IS  111.1-1  M  „•,„>>         fhiu  ofnteinent,  Dr.  Lmdlcv  (F/ow  J/^ww, 

^"^"'L^SriwTri  St^  ?u;r;tain%etcr1tWnl  referred  to  e  rea.lv  of  the 
^"  1  !  Praim  "  T  cannot  trace  the  name,"  he  observes,  "  and  the  only  Lima  plant  that  1  find 
Snf a  nmnfat  all  like  it,  is  Physalis  pnbeseens.  which,  according  to  the  Flora  Peruvu^na,  is  there 

called  CwpuHy 
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'  III  the  family  Solane.e  we  meet  with  other  exceptions,  as  in  the  fruit  of  Capsicum 
amuum  and  Atropa  Belladonna.  I  might  select  many  other  instances  to  the  same  eliect, 
but  shall  content  myself  with  the  examples  already  adduced,  as  sufficiently  warranting  the 
assertion  that,  in  the  present  state  of  science,  botanical  affinities  cannot  be  conjidently 
relied  on  by  the  medical  practitioner  for  determining  the  eU'eets  of  remedial  agents. 

2dly.  Plants  of  dissimilar  structure  are  sometimes  endowed  with  similar  or 
very  analogous  medicinal  properties. 

An  oleo-resinous  juice,  called  turpentine,  is  obtained  from  Pistachia  Terebinthus,  a  plant 
of  the  order  Tebebinthace^,  and  a  substance  possessing  almost  identical  properties,  and 
bearing  the  same  name,  is  procured  from  the  genera  Pinus,  Larix,  and  Abies,  of  the  order 
Conifers.  Balsam  of  Copaiba,  which  agrees  with  the  turpentines  in  all  its  leading 
properties,  and  whose  constituents  are  actually  isomeric  with  those  of  the  turpentines,  is 
procured  from  Legtjminos^.  Yet  the  structure  of  Conifersc  is  totally  dissimilar  to  that 
of  either  Terebinthaeese  or  Leguminosas.  Again,  the  effects  of  Lobelia  injiuta,  a  plant 
belono-ing  to  the  order  Lobeliace^,  are  so  analogous  to  those  of  Nicotiana  Tabacum,  which 
belongs  to  Solajstace^,  that  the  first-mentioned  plant  has  received  the  name  of  Indian 
Tobacco.  The  i%xm-  Hellebore  (iwe^opos)  has  been  applied  to  two  very  different  plants, 
viz.  Helleborus  niger  and  Feratrum  album,  in  consequence,  I  presume,  of  an  observed 
similarity  of  operation  (both  being  drastic  purgatives  and  narcotico-acrids) ;  yet  the  first- 
mentioned  plant  is  an  exogen  or  dicotyledon,  and  belongs  to  the  order  RANUKCULACEiE, — 
while  the  second  is  an  endogen  or  monocotyledon,  of  the  order  MELANTHACEiE. 

y.  Animals. — No  attempts  have  been  made  to  trace  a  relation  between  the 
toxicological^  medicinal  or  edible  properties^  and  the  anatomical  structure 
of  animals.  This  has  probably  arisen  from  the  comparatively  small  number 
of  these  beings  which  possess  medicinal  or  poisonous  properties  ;  for  we  are 
enabled  to  employ,  as  food,  animals  of  every  class,  from  the  highest  to  the 
lowest.  Among  quadrupeds  and  birds  no  species  is  poisonous,^  unless, 
indeed,  the  Arctic  bear  be  an  exception,  whose  liver  is  stated  by  Captain 
Scoresby^  to  be  deleterious.  Among  fishes,  mollusks,  and  insects,  however, 
several  species  are  hurtful ;  and  it  is  frequently  found  that  where  one  is 
deleterious,  kindred  species  are  likewise  more  or  less  so.  Thus  all  the 
coleopterous  insects  belonging  to  the  tribe  Gantharidion  of  Latreille  possess 
bhstering  properties, 

3.  The  Chemical  Properties  of  medicines  have  been  sometimes  resorted 
to  for  the  purpose  of  determining  the  influence  which  these  bodies  have  over 
the  organism.  Por  we  sometimes  find  that  substances  possessed  of  siuiilar 
chemical  qualities  operate  in  an  analogous  manner  on  the  system.  Thus  sul- 
phuric, nitric,  and  hydrochloric  acids  act  very  much  alike  /  as  do  also  potash 
and  soda.  But  these  analogies  are  not  common  :  and  we  frequently  meet 
with  substances  whose  chemical  properties  are  similar,  but  whose  medicinal 
qualities  are  most  incongruous,  as  in  the  case  of  quina  and  morphia ;  while 
on  the  other  hand^  bodies  whose  chemical  properties  are  exceedingly  unlike^ 
sometimes  act  in  a  very  analogous  manner ;  for  example,  manna  and  bitartrate 
of  potash, 

_  The  properties  of  bodies  are  so  comi)letely  altered  by  chemical  combmation  that  it  is 
m  most  cases,  difficult  to  form  a  correct  opinion  as  to  the  action  of  a  compound  medicine' 
merely  by  knowing  the  nature  and  proportion  of  its  constituent  parts.    The  compounds  of 
some  of  the  metals,  however,  offer  exceptions  to  this  statement. 


Fleming's  ThUosophu  of  Zoology,  vol.  ii.  p.  HO,  Ediiib.  1822. 
*  Account  of  the  Arctic  Reyiuns,  vol.  i,  p.  520,  Loud.  1820 
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Mr.  Blakc^  contends  that  a  very  close  relation  exists  between  the  chemical  properties 
and  physiological  effects. 

4.  Thu  Dynamical  Piiopeiities.  Ohservaiion  of  the  effectn  canned  h/ 
the  ap2)Ucation  of  medicines  to  the  animal  hodi/. — Some  have  examined 
the  action  of  medicines  on  dead  animal  tissues,  and  drawn  inferences  there- 
from as  to  the  operation  on  the  living  organism.  This  mode  of  proceeding 
was  adopted  by  Dr.  Adair  Crawford. ^  But  it  is  admissible  oidy  for  those 
remedies  whose  action  is  either  physical  or  chemical. 

The  examination  of  the  effects  of  medicines  on  livinc/  animals  is  a  mucli 
more  valuable  and  important  mode  of  investigation;  for  it  may  be  asserted, 
as  a  general  rule,  that  a  substance  which  is  poisonous  to  one  speces  is  more 
or  less  so  to  all  classes  of  animals  ;  and  in  a  considerable  number  of  instances, 
its  action  is  of  the  same  nature  or  quality,  though  usually  very  different  in 
degree,  and  modified  by  the  variations  in  the  development  of  the  several  or- 
gans and  functions.  It  has,  indeed,  been  stated  that  many  substances  which 
are  poisonous  to  man  are  innocuous  to  animals,  and  vice  versa.  That  this 
statement  is  wholly  untrue,  I  will  not  venture  to  affirm,  but  I  think  that  it 
is  an  exaggerated  one ;  and  I  believe,  with  Dr.  Christison,^  that  "  if  the  sub- 
ject be  studied  more  deeply,  the  greater  number  of  the  alleged  diversities 
will  prove  rather  apparent  than  real." 

The  principal  differences  observed  in  the  operation  of  medicines  on  our  domestic  animals, 
and  which  depend  on  peculiarities  of  organisation  and  modes  of  sensibility,  may  be  con- 
veniently arranged  under  three  heads,  as  follows 

a.  Those  relating  to  the  nervous  system. 

;S.  Those  comiected  with  the  structure  of  the  digestive  organs. 

y.  Those  relating  to  the  skin. 

a  To  peculiarities  in  the  organisation  of  the  nervous  si/stem  of  different  animals  are  to  be 
referred  the  diversities  observed  in  the  operation  of  certain  medicmes  on  different  animals. 
Thus  opium,  which  in  man  usually  produces  sleep,  sopor,  or  coma,  generally  produces  con- 
vulsions in  other  animals,  and,  according  to  Charvet,"'  "  never  coma  loss  ot  consciousness, 
nor  nrofound  sleep."  I  have  observed  that  the  root  of  monkshood  does  not  act  precisely 
alike  on  rabbits  and  dogs.  In  the  latter,  one  of  the  most  remarkable  symptoms  of  its 
operation  is  diminution  of  feeling;  in  the  formei%  the  I  auction  of  feeling  is  much  less 
obviously  affected,  but  we  observe  more  evident  paralysis  of  the  hind  extremities,  and 

Erom  chtfercnees  in  the  structure  of  the  digestive  organs  arise  some  pecuUarities  in 
the  operation  of  medicines.    In  carnivorous  animals  vomilmg  can  be  readily  excited  ; 
whereas  in  herbivorous  ones,  as  the  horse  and  the  rabbit,  it     either  not  effected  at  aU  or 
nnlv  with  extreme  difi&culty.    The  rumen  or  paunch  of  ruminants  possesses  but  httle 
elbly  :^?ew\lood-^         and  is  very  sligh  tly  affected  by  W,^^^^^^ 
in  the  administration  of  medicines  to  these  animals,  it  is  necessary  to     ^hm  *  ,cU^^^^^^ 
down  so  that  they  may  flow  along  the  CESophagean  canal,  and  thrcrugh 
third  stomach,  into  the  abomasum,  or  fourth  or  true  stomach ;  .^^^^  the  1^  Mk  1^^^^^^^ 
ascribed  the  occasional  inertness  of  ergot  of  rye  on  the  ruminant  to  ts  being  ha^^^^ 
from  a  large  vessel,  by  which  it  falls  into  the  paunch,  and  there  remains  ineit  Lastly 
itTremarkable  that  colocynth,  jalap,  gamboge,  and  bryony,  which  operate  as  violent 

London,  1816. 

a  Troaiisn  on  Fotsons,  4th  ed.  p.  7.3. 

•»  J)(t  I' yidion  comparer  de  I'Ojrmm,  p.  164,  Pnris,  1826. 

6  Sec  tlic  avtiolc  "  Brt/ot  of  B.yn." 
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purgatives  ou  man  and  carnivorous  animals,  have  comparalively  little  effect  on  the  horse 
auifoi her  herbivorous  animals.'  n      i-  ■  -ti 

y  Tlie  skill  also  presents  some  peculiarities  in  tlie  operation  ot  medicines,  ilius  aogs 
are  but  little  under  the  influence  of  sudorifics;  while  the  skm  of  horses  is  exceedingly 
susceptible  of  the  action  of  oil  of  turpentine. 

In  ascertaining  tlie  action  of  remedial  agents  on  the  human  body,  it  is 
necessary  that  we  sliould  examine  their  influence  both  in  healthy  and  diseased 
conditions.  For  by  the  first  we  learn  the  positive  or  actual  power ;  while  by 
the  second  we  see  how  that  power  is  modified  by  the  presence  of  disease. 
Moreover,  in  the  latter  condition  we  sometimes  discover  remedial  influences 
which  our  knowledge  of  the  effects  of  medicines  on  the  healthy  body  could 
not  have  led  us  to  anticipate.  The  beneficial  operation  of  arsenious  acid  in 
agues,  or  in  lepra,  could  never  have  been  inferred  from  any  experiments  made 
^A^th  this  substance  in  health  merely ;  nor  could  we  have  formed  a  correct 
estimate  of  the  efi'ects  and  proper  dose  of  opium  by  employing  it  in  tetanus, 
nor  by  using  mercurials  in  fever.  The  homoeopatliists  assert,  and  with  truth, 
that  the  studv  of  the  effects  of  medicines  in  the  healthy  state  is  the  only  way 
of  ascertaining  the  pure  or  pathogenetic  effect  of  medicines — since  when  we 
administer  our  remedies  to  invalids  "the  symptoms  of  the  natural  disease,  then 
existing,  mingling  with  those  which  the  medicinal  agents  are  capable  of  pro- 
ducing"^ the  latter  can  rarely  be  distinguished  with  any  clearness  or  precision."^ 

2.  Active  Forces  of  Medicines. 

The  production  of  effects,  by  the  application  of  medicines  to  the  living 
body,  depends  on  tlie  existence  of  two  classes  of  powers  or  forces  :  the  one 
residing  in  the  medicine,  and  called  the  actioe  forces  of  medicines ;  the 
other  in  the  organism. 

Bodies  act  on  each  other  in  one  or  more  of  three  ways;  viz.  fhysica.lhj, 
by  their  weight,  cohesion,  external  form,  motion,  &c. ;  chemically ,  by  their 
mutual  affinities;  and  dynamically ,  by  agencies  which  are  neither  physical 
nor  chemical  merely.  Hence  we  may  examine  the  agencies  of  medicines  under 
the  three  heads  of  physical,  chemical,  and  dynamical. 

1.  Physical  Forces. — Alterations  of  cohesion,  form,  relative  position,  &c. 
are  produced  by  pliysical  forces.  They  are  attended  or  followed  by  organic 
changes ;  and,  therefore,  a  medicine  whose  action  is  simply  physical  produces 
two  classes  of  effects — the  one  physical,  the  other  vital ;  and  the  whole  of  its 
operation  may  be  denominated 

The  iatromechanical  or  iatromalhemalical  Tphjsieisins  explained  the  functions  of  the  body, 
the  production  of  diseases,  and  the  operation  of  medicines,  on  mechanical  principles.  Thus 
stimulants  were  supposed  to  act  by  their  pointed  and  needle-shaped  particles,  and  emoUients 
by  their  globular  parlicles.-''  Locke''  bcheved  that  the  raeehauieal  affections  of  medicines 
■would  explain  the  operation  of  these  agents. 

Several  of  the  processes  to  which  medicines  are  subjected  before  they  are 
administered,  have  for  their  principal  object  the  prevention  or  diminution  of 


'  Moiroud,  Pharmacologie  Vetemiaire,  pp.  51,  2G9,  and  274. 
^  llahueuiann's  Orf/anon,  translated  by  C.  11.  Devrient,  p.  IqO 
'*  Sprcngcl,  Hist,  de  Medec.  by  Jourdan,  t.  v.  p.  131,  et  seq. 
Erniay  concerniiiy  Human  Understanding,  book  iv.  chap.  iii. 
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the  mecliauical  influence  of  tliese  agents.  The  hairs  of  the  pods  of  Mucuna 
pruriens,  quicksilver,  and  the  agents  termed  demulcents,  act  by  their  mecha- 
nical properties.    Many  substances  act  endosmotically  (see  p.  94). 

2.  Chemical  EoiiCES. — If  substances,  having  powerful  affinities  for  organic 
matter,  be  applied  to  the  living  tissues,  tliey  combine  with  the  organic  consti- 
tuents, and  act  as  caustics  or  escharotics.  By  the  destruction  of  hfe  in  one 
part,  alterations  of  vital  actions  in  neighbouring  parts  ensue ;  so  that  the 
action  of  caustics  is  attended  by  both  chemical  and  vital  effects ;  and  the 
whole  operation  may  be  denominated  a  cliemico-vUal procesH. 

By  dilution,  the  energy  of  the  alfinity  of  caustics  for  organic  matter  may  be 
so  diminished,  that  they  are  incapable  of  destroying  the  hfe  of  the  part,  but 
merely  disturb  and  alter  the  organic  activity.  This  effect  is  termed  irritation, 
and  the  agent  inducing  it  is  called  an  irritant.  In  this  case  the  active  force 
is  still  supposed  to  be  affinity ;  that  is,  the  particles  of  the  caustic  are  presumed 
to  have  a  tendency  to  unite  with  those  of  the  organised  tissues ;  but  the  union 
being  resisted  by  the  vital  powers,  a  new  action  is  set  up,  which  constitutes 
the  changes  or  effects  before  refe];i'ed  to.  The  long-continued  apphcation, 
however,  of  weak  chemical  agents  will  gradually  effect  slight  changes  in  the 
composition  of  the  tissues-  without  producing  the  death  of  the  altered  parts ; 
and  these  organic  alterations  are  attended  by  the  production  of  morbid  actions. 

Chemical  changes  are  sometimes  produced  in  the  secretions  of  distant  parts 
by  the  internal  use  of  certain  agents.  Thus  the  qualities  of  the  urine  are 
modified  by  the  administration  of  acids  or  alkalies ;  and  as  the  modifications 
produced  are  precisely  those  which  we  might  expect  from  the  known  chemical 
properties  of  these  bodies,  it  is  rational  to  infer  that  they  are  effected  by 
chemical  affinity. 

Are  the  constitutional  effects  of  acids,  alkalies,  metallic  salts,  &c.  referable 
to  chemical  influences  ?  We  cannot  deny  the  chemical  power  of  these  agents ; 
but  we  are  hardly  authorised  to  ascribe  the  whole  of  their  effects  to  it.  The 
truth  is,  that  the  facts  on  which  we  are  required  to  form  our  opinion  are  too 
few  to  enable  us  to  draw  any  accurate  or  precise  conclusions.  We  know 
that,  by  the  internal  use  of  madder,  the  bones  and  some  other  parts  become 
coloured ;  and  that  the  long-continued  employment  of  the  nitrate  of  silver 
occasionally  gives  rise  to  a  deposit  of  silver  under  the  skin ;  but  with  two  or 
three  exceptions  of  this  kind,  no  chemical  changes  in  the  living  tissues  have 
been  demonstrated. 

Miiller^  ascribes  the  operation  of  most  external  agents  to  their  chemical  influence. 
"  A  great  number  of  substances  are  important  as  medicaments,  from  producing  a  chemical 
change  in  the  organic  matter,  of  which  the  result  is,  not  an  immediate  renovation  of 
material  and  increase  of  vital  force,  but  the  removal  of  that  state  of  com!)ination  of  the 
elements  which  prevented  healthy  action,  or  excited  diseased  action ;  or  the  chemical 
change  produced  is  such  as  to  render  the  organ  no  longer  sensible  to  a  morbid  stimulus  ; 
or  it  is  such  that  certain  apprehended  destructive  changes  in  its  composition  are  no  longer 
possible,  as  in  the  antiphlogistic  plan  of  treatment;  or,  lastly,  these  substances  produce  a 
change  in  the  nutritive  /luids.  Such  substances  arc  alteratives.  By  these  remedies  an 
organ  morbidly  changed  in  composition  cannot  be  rendered  sound  by,  as  it  were,  a  chemical 
process,  but  such  a  slight  chemical  change  can  be  produced  as  shiul  render  it  possible  for 
nature  to  restore  the  liealthy  constitution  of  the  part  by  the  process  of  nutrition." 

The  attempted  explanation  of  the  efl'ccts  of  medicines  on  chemical  principles  docs  not 
give  a  satisfactory  explanation  of  the  phenomena.    How  is  it  that  the  same  remedy  acts 


'  Elcmmts  of  I'liysiohigy,  by  Baly,  vol.  i.  p.  58,  et  scq. 
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«n  nnonuiUv  Oil  cMereut  fulimds,  on  different  individuals  of  the  same  speeies,  and  on  the 
,r  2  Su^  aTdXent  periods  ?    Why  is  the  effeet  of  opium  greater  jopor  :^^^^^^^^^^ 
on  the  child  than  on  the  adult  P    Are  we  to  assume  that  the  constituents  ot  the  bra  in  ot 
?he  Youn^^^  have  more  .dfinity  for  morphia  than  those  of  the  brain  of  old  an  mal. 

Trac°tion  of  a  medicine  on  one  organ  rather  than  on  another  is  ^^^^el  X.^^^^ 
chemical  hypothesis,  by  assuming  the  existence  of  unequal  afanities  ^f^^^'^^J^^^f fj^^l 
for  d£enUissues.  'Thus  the  action  of  alcohol  on  the  brain  is  ascribed  to  the  affinity  of 
this  liquid  for  the  cerebral  substance.^ 

3  Dynamical  Porces.— Some  substances  exercise  a  most  potent  influence 
over  the  organism,  without  producing  any  obviously  physical  or  chemical 
changes  in  the  organic  tissues.   Such  substances  are  said  to  act  dynamically. 

In  the  inor£?anic  kmgdom  we  have  evidence  of  an  influence  which  cannot  be  denominated 
either  mechanical  or  chemical.  The  coramnnication  of  magnetical  and  electrical  properties 
S  iron  by  mere  contact  with  another  body,  withont  the  production  of  any  change  of  form 
or  of  composition,  either  of  the  iron  itself  or  of  the  imparting  body  is  an  example  of  this. 
Now  to  influences  of  this  kmd  the  term  di/namical  has  been  applied  ;  and  several  pharma- 
cologists^ have  employed  it  to  indicate  those  influences  of  medicines  over  the  organism 
which  ai-e  ascribable  to  neither  mechanical  nor  chemical  causes.  As  the  term  is  a  con- 
venient one,  I  have  adopted  it.  >  ,  i   j.  •   i       •„  .„,v,^ 

Bischoff3  regards  the  action  of  mediemes  on  the  organism  as  electrical,  or,  in  some 

cases  (as  that  of  caustics),  as  electro-chemical.  .    .i,        p   i  + 

In  some  few  instances  the  effects  of  medicines  are  analogous  to  those  of  electricity. 
Thus  the  instantaneous  death  caused  by  hydrocyamc  acid  is  somewhat  like  the_  effect  ot  a 
stroke  of  Uc-htnmg;  and  the  convulsive  paroxysm  induced  by  touching  an  animal  under 
the  influence  of  strychnia  or  nux  vomica  is  analogous  to  the  effect  ot  an  electric  shock. 


3.  Changes  effected  in  Medicines  by  the  Action  of  the  Organism. 

The  changes  which  medicines  suffer  by  the  action  of  the  organism  are  either 
physical  or  chemical,  or  both.  They  are  effected  by  the  mutual  affinities 
which  exist  between  the  medicines  or  their  parts  and  the  substances  with 
which  they  are  brought  in  contact ;  and  are  modified  by  the  temperature  of 
the  body,  and  by  the  relative  proportions  of  the  reacting  bodies. 

The  rapidity  with  which  volatile  substances  pervade  the  system  and  reappear  in  distant 
organs,  must  be  greatly  aided  by  the  heat  of  the  animal  body.  Sulphuric  ether,  for  example, 
boils  at  98°  P. ;  that  is,  at  the  temperature  of  the  blood  ;  and  the  rapidity  of  its  action 
is  undoubtedly  in  part  owing  to  its  great  volatility.  Hydrocyanic  acid,  another  swiftly- 
acting  substance,  boils  at  about  80°  F.  ^   ■  c 

The  influence  of  quantity  is  illustrated  in  the  case  of  alcohol. ,  The  non-coagulation  of 
the  blood  by  the  absorption  of  rectified  spirit  from  the  stomach  is  to  be  ascribed  to  the 
influence  of  the  mass  of  the  blood  ;  for  a  minute  quantity  of  alcohol  may  be  mixed  with 
a  large  quantity  of  albumen  without  causing  the  coagulation  of  the  latter. 

The  chemical  changes  which  a  medicine  suffers  in  the  part  of  the  body 
with  which  it  first  comes  in  contact,  are  produced  by  the  secretions  of  the 
part ;  or  by  the  constituents  of  the  living  tissues ;  or,  when  it  is  injected  into 
the  blood-vessels,  by  the  blood  itself ;  or,  when  it  is  introduced  into  the 
alimentary  canal,  by  the  substances  contained  within  this  tube. 


'  Sec  Dr.  Percy's  Experimental  Inquiry  concerning  the  Presence  of  Alcohol  in  the  Ventricles  of 
the  Brain  after  Poisoning  vnth  that  Liquid,  Lond.  1839. 

Burdach,  System  dtr  Jrzneymittellehre,  Leipzig,  1807  ;  C.  H.  E.  Bischofl',  Die  Lrhre  von  den 
cheraischen  Ileilmitteln,  Bouu,  1825 ;  Vogt,  Lehrbuch  der  Pharmakodynamik,  2tc  Aufl.  Giesseu, 
1828 

'  Op.  supra  cil.  M.  i.  pp.  158,  162,  and  163. 
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The  secretions-  protect,  to  a  certain  extent,  the  living  surface  from  the  action  of  the 
medicinal  agent.  The  protection  is  complete  when  the  quantity  of  the  medicine  is  small; 
it  is  iucoraplcte  when  the  quantity  is  large,  aud  tlie  energy  of  the  adiuiLies  intense. 

The  precise  nature  of  the  changes  which  medicines  undergo  when  they  first 
come  into  contact  with  the  body,  has  been  carefully  invc-jtigutcd  in  a  very 
few  instances  only.  For  the  greater  number  of  medicines,  accurate  observa- 
tions are  entirely  wanting ;  and  we  form  our  opinion  of  the  nature  of  the 
changes  principally  by  analogy,  aiiled,  in  particular  cases,  by  some  isolated 
fact.    Those  which  are  best  known  are  as  follows : — 

a.  Some  substances  remain  unchanged,  and  being  insoluble  are  inert 
or  act  mechanically  ;  ns  ivoad// fibre,  which  forms  a  leading  con- 
stituent of  all  medicinal  roots,  barks,  woods,  fruits,  and  seeds. 
When  these  substances  are  swallowed,  the  woody  fibre  is  evacuated 
with  the  faeces. 

^.  Some  substances  undergo  no  obvious  chemical  change,  but,  being 
liquid  or  soluble,  mechanically  mix  with  tlie  fluids  of  the  part  to 
which  they  are  applied,  and  become  absorbed  :  as  various  aqueou» 
liquids,  holding  in  solution  colouri)uj,  odorom,  and  other  matters ; 
oil,  alcohoL  ether,  he. 
y.  Some  substances  undergo  more  or  less  chemical  change  by  the  action 
of  acids,  bases,  salts,  albnmeii,  casein,  ptyalin,  pepsin,  or  other 
substances  with  which  they  come  in  contact;  and  the  newly-formed 
body  is,  if  soluble,  absorbed,  bur  not  otherwise.^ 

The  alkaline  and  earthy  carhonateH  are  decomposed  by  the 
acids  of  the  alimentary  canal,  with  the  evolution  of  carbonic  acid. 

Most  of  the  metallic  oxides,  and  the  metallic,  alkaline,  and 
earthy  salts,  form  new  compounds  with  albumen,  casein,  &c. 

Cliahjheute  preparations,  when  swallowed,  are  partly  converted 
into  sulphuret  of  iron,  which  darkens  the  faeces. 

The  both  inorganic  and  organic,  combine  with  bases;  and 

the  salts  which  are  thereby  formed  unite  with  organic  matters. 

Calomel  yields  a  soluble  mercurial  compound. 

The  medicinal  activity  of  a  substance  is  sometimes  greatly  modified  by  the 
chemical  changes  thus  efiected  in  it. 

Chemical  antidotes  are  effective  by  rendering  poisons  insoluble.  _ 

Insoluble  substances,  by  becoming  soluble,  acquire  medicinal  activity,  as  m  the  case  of 

calomel.  .  ■    ,        l  •  •   >  a 

Insoluble  compounds  formed  in  the  blood,  by  the  action  of  medicinal  agents  injected 
into  the  blood-vessels,  accumulate  in  the  capilluries,  aud  act  there  as  mechanical  irritants. 
Newly-formed  soluble  compounds,  however,  circulate  with  the  blood. 

Subsequent  to  their  absorption,  and  while  still  within  the  system,  medicines 
sometimes  undergo  various  chemical  changes.  The  reduction  of  the  prepara- 
tions of  mercury  and  silver,  and  the  deposition  of  these  metals  in  the  living 
tissues,  are  illustrative  proofs. 


1  Since  thu  above  was  in  type  some  exporiinciils,  made  by  Ocslerleii,  have  been  iinblishcd,  which 
iipparcnlly  prove  the  possibilily  of  the  absori)liou  uf  insoluble  substances  {Monllily  Journal 
Medical  Science  for  May,  1847). 
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Merlicinal  agents  are  ultimately  expelled  from  the  system  by  tlie  excreting 
organs ;  and  we  can  frequently  detect  tliem  in  the  excretions ;  sometimes  un- 
changed ;  at  other  times,  more  or  less  altered,  or  in  combination  with  some 
other  substance. 

a.  Many  salts,  as  chlorate  and  nitrate  of  potash ;  colouring  matters, 
as  that  of  rhubarb ;  and  various  other  substances,  are  found  in  the 
urine  unchanged,  or  nearly  so. 

,8.  Some  odorous^ substances  are  found  in  a  somewhat  altered  state: 
thus  oil  of  turpentine  is  found  to  have  acquired  a  violet  odour. 

y.  Many  substances  are  discharged  from  the  system  in  combination  with 
some  other  body  :  thus  the  vegetable  acids  are  found  in  the  urine 
in  combination  with  bases. 

Z.  Other  bodies  are  found  in  a  more  or  less  decomposed  or  altered  state. 
The  alkaline  salts  which  contain  a  vegetable  acid  are  converted 
into  alkahne  carbonates,  which  are  found  in  the  urine;  and  benzoic 
acid  is  converted  into  hippuric  acid,  which  also  occj^rs  in  the  urine. 

In  some  cases,  the  compounds  found  in  the  excretion^  may  have  been 
formed  after  their  constituents  were  thrown  out  of  the 'system.  Thus  the 
union  of  oxalic  acid  with  lime,  and  the  formation  of  octahedral  crystals  of 
oxalate  of  lime,  must  have  taken  place  after  the  oxalic  acid  was  secreted  by 
the  kidney. 

4.  PHYSI0L0G1CA.L  EFFECTS  OF  MeDICINES. 

The  effects  which  medicines  are  capable  of  producing  in  healthy  individuals 
are  denominated  79rmary,  immediate,  or  physiological.  r 

Formerly  no  clistinction  was  made  between  the  effects  whicli  medicines  produce  in  health, 
and  those  wtdch  they  give  rise  to  in  disease  ;  and  the  terms  virtues,  properties,  faculties, 
and  powers,  were  appUed  to  both  classes  of  effects.  But  Bichat,  and  subsequently  Barbier 
and  Schwilgue,  pointed  out  the  propriety  of  considering  them  sepai-ately. 

By  the  term  effects  are  meant  the  symptoms  or  perceptible  alterations 
produced  by  medicines  in  the  aspect  or  functions  of  organs.  They  are  of  two 
kinds  :  those  which  arise  from  the  direct  action  of  medicines,  and  those  which 
result  from  the  reaction  of  the  oro-anism. 

>  1  • 

Thus  the  concentrated  mineral  acids  and  alkalies  decompose  the  tissues  of 
both  living  and  dead  bodies  by  uniting  with  some  of  their  constituents,  and 
thereby  produce  certain  chemical  alterations  which  we  denominate  the  effects 
of  the  action  of  these  agents.  In  the  living  body,  inflammation  is  set  up  in 
the  tissue  surrounding  the  cauterised  part ;  and  the  vital  alterations  which 
are  in  consequence  induced  are  called  the  effects  of  the  reaction  of.  the 
organism. 

The  action  of  medicines  depends  on  their  active  forces  already  noticed  :  the 
reaction  of  the  organism  on  the  vital  force. 

In  many  instances,  the  nature  of  the  action  of  medicines  is  unknown,  as  in 
the  case  of  aconitina,  strychnia,  and  the  acrid  volatile  oils  and  resins.  Eor 
these  agents  are  without  any  obvious  influence  on  the  dead  body ;  and  the 
effects  which  they  give  rise  to  when  they  are  applied  to  the  living  body  are 
referable  to  the  reaction  of  the  organism. 
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1.  Nature  or  QualUy  of  the  Phi/aiolof/ical  Effects. 

The  physiological  effects  of  medicines  may  be — 

1.  Pliysieo-vital, 

2.  Clicmico-vital,  or 

3.  Purely  vital,  \^ 

A  medicine  whose  action  is  either  physical  or  chemical,  gives  rise  to  vital 
changes  by  exciting  the  reaction  of  the  organism,  and  thus  its  total  effects  are 
neither  purely  physical  nor  purely  chemical,  but  physico-vital  or  chemico-vital. 
The  effects  of  some  medicines  are  purely  vital :  at  least,  neither  physical  nor 
chemical  changes  are  perceptible. 

It  will  be  convenient  to  consider  separately  the  physical,  chemical,  and  vital 
effects. 

1.  Physical  Eppects. — The  physical  influences  of  medicines  deserve  to  be 
more  carefully  investigated  than  they  have  hitherto  been,  as  they  are  probably 
much  more  important  than  is  usually  supposed. 

a.  Some  medicines  act  hy  their  external  form  and  weight. — Thus 
quicksilver,  when  swallowed  to  the  extent  of  several  ounces,  operates  by  its 
weight  on  the  bowels  ^  and  woody  fibre,  the  hairs  of  Mucuna  fruriens,  silica, 
glass,  and  other  substances  which  undergo  little  or  no  change  in  the  alimentary 
canal,  act  as  foreign  bodies  by  their  external  form  and  weight. 

i3.  Many  medicines  produce  physical  effects  on  the  body  by  their 
wfluence  over  the  phenomena  of  endosmose  and  exosmose. 

When  the  serum  of  the  blood  is  separated  from  another  liquid  by  an  organic 
membrane,  two  currents  are  in  general  established  through  the  membrane ; 
one  from  the  serum  to  the  solution,  the  other  from  the  solution  to  the  serum. 
When  the  intensity  of  the  first  exceeds  that  of  the  second,  it  is  called  endos- 
mose of  the  serum ;  but  when  the  intensity  of  the  second  exceeds  that  of  the 
firs*,  it  is  termed  exosmose  of  the  solution.^  In  some  few  cases,  presently 
to  be  noticed,  this  double  current  or  mutual  permeation  does  not  take 
place. 

1.  Substances  which  undergo  endosmose  and  exosmose  with  the  serum  of  the  blood. — Tlie 
kind  of  endosmotic  influence  which  these  bodies  exercise  varies,  in  many  cases,  with  the 
degree  of  concentration  of  the  solutions.  Very  concentrated  solutions  in  ";eneral  cause 
endosmose  of  the  serum  ;  whereas  dilute  solutions  have  a  reverse  effect,  and  give  rise  to 
«ndosmose  of  the  solution ;  and  for  solutions  of  a  certain  intermediate  strength,  the  two 
currents  are  equal. 

a.  Substances  which  cause  endosmose  of  the  serum. — This  division  includes  concentrated 
solutions  of  various  salts  (phosphate  of  soda,  nitrate  of  potash,  chloride  of  sodium, 
iodide  of  potassium,  tartrate  of  potash,  sulphates  of  soda  and  potash,  pliosphate 
of  potash,  and  alum),  native  seidlitz  water,  Pullna  water,  suflaciently  concentrated 
solutions  of  certain  vegetable  purgatives  (manna,  and  the  extracts  of  senna, 
rhubarb,  the  herb  mercury,  tamarmds,  cassia,  colocyuth  and  aloes,  resins  of 
scammony  and  jalap,  and  castor  oil),  of  various  narcotic  substances  (one  part  of 
the  alcoholic  extract  of  the  following  substances  to  five  parts  of  water :  black 
hellebore,  hemlock,  henbane,  aconite,  and  belladonna),  solution  of  cane  sugar 
(this  causes  a  very  powerful  current),  dilute  spirit,  and  a  solution  of  c.mtharidin 
in  olive  oil  (prepared  by  digestuig  one  part  of  powdered  caiitharides  in  two  and 
a  half  parts  of  oil  at  17G°  F.) 


Poiseiiillc,  Comptes  rendns,  t.  xix.  p  944,  1844. 
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/3  Substances  tchich  cause  endosmose  of  the  solution.— division  includes  water 
(which  produces  the  strongest  current),  dilute  solutions  ot  salts  (phosphate  ol 
soda,  nitrate  of  potash,  chloride  of  sodium,  and  iodide  of  potassium),  solutions 
of  certain  acids)  acetic,  tartaric,  citric,  and  sulphuric  acids),  of  ammoma,  ot 
nitrate  of  strychnia,  and  of  sulphate  of  quina,  liydrocyamc  acid,  laurel  water, 
and  certain  non-pui-gative  mineral  waters  (viz.  those  of  Passy,  Spa,  Vichy, 
Plombi^res,  Cauteretz,  Mont  d'Or,  &c.) 

2.  Stibstances  wJdch  do  not  undergo  endosmose  and  exosmose  with  the  serum  of  the  blood  — 
Uiese  may  be  arranged  in  two  divisions  :— 

a.  Substances  tchich  penetrate  the  membrane,  andrender  it  unfit  for  endosmose— "^o  this 
division  belong  the  solution  of  sulpliuretted  hydrogen  and  decoction  of  tobacco. 
Under  the  influence  of  either  of  these  liquids,  the  membrane  becomes  permeable, 
and  yields  to  that  liquid  which  exercises  the  greatest  amount  of  pressure. 
j8.  Substances  whose  presence  puts  a  stop  to  the  phenomena  of  endosmose,  and  renders  the 
membrane  impermeable  to  either  liquid.—To  this  division  belongs  the  solution  of 
hydrochlorate  of  morphia. 

The  endosmotic  influence  of  medicines  may  be  exercised  when  they  are 
applied  to  the  body,  and  before  they  become  absorbed,  as  well  as  after  their 
absorption  into  the  blood.  In  the  first  case,  it  is  exerted  through  the  coats 
of  the  vessels  on  the  blood ;  in  the  second  case,  it  is  exercised  either  through 
the  membrane  of  the  blood  corpuscles  on  the  fluid  contained  within  them,  or 
through  the  coats  of  the  capillaries  on  the  parenchyma  of  organs. 

As  absorption  and  nutrition  are  phenomena  of  endosmose,  it  is  obvious 
that  the  endosmotic  influence  of  medicines,  by  modifying  these  functions, 
must  greatly  contribute  to  the  production  of  the  efi'ects  of  medicinal  agents  ; 
though,  in  the  present  state  of  our  knowledge,  it  is  not  possible  to  state 
precisely  the  exact  share  which  this  influence  has  in  the  production  of  the 
effects.  The  following,  however,  are  a  few  illustrations  of  the  attempted 
application  of  the  endosmotic  influence  of  medicines  to  the  explanation  of 
their  physiological  effects. 

1.  Substances  which,  when  introduced  into  the  alimentary  canal,  produce  endosmose  of 
the  serum,  usually  act  as  purgatives  ;^  for  example,  concentrated  saline  solutions,  solutions 
of  cathartic  extracts,  &c.  Poiseuille  found,  after  the  use  of  saline  purgatives,  a  con- 
siderable quantity  of  albumen  in  the  alvine  excretion.  All  substances,  however,  wliich 
produce  endosmose  of  the  serum  are  not  purgatives, — as  solution  of  cane  sugar.  Poiseuille 
ascribes  this  to  the  conversion  of  the  sugar  into  lactic  acid,  which,  like  several  other 
vegetable  acids,  causes  endosmose  of  the  solution. 

2.  While  saline  solutions  whose  specific  gravity  is  greater  than  that  of  the  serum  of  the 
blood  (1-027  to  1-029)  produce  endosmose  of  the  serum,  and  consequent  purgation,  weak 
saline  solutions  whose  specific  gravity  is  less  than  that  of  the  serum  of  the  blood  produce 
endosmose  of  the  solution  and  when  introduced  into  the  alimentary  canal,  they  become 
speedily  absorbed,  and,  by  their  action  on  the  kidneys,  excite  diuresis.  Hence  the  necessity 
of  administering  solutions  which  are  intended  to  reach  the  kidneys  in  a  dilute  form,  and 
of  a  lower  density  than  that  of  the  serum  of  the  blood. 

'6.  A  solution  of  hydrochlorate  of  morphia  added  to  a  saline  solution,  first  checks,  then 
entirely  stops,  the  endosmose  of  the  serum,  and  afterwards  reverses  the  current,  and  pro- 
duces endosmose  of  the  solution.  The  efficacy  of  morphia  and  opium  in  checking  the 
purgative  effects  of  other  substances,  and  in  causing  constipation,  has  been  ascribed  by 
Poiseuille  to  this  endosmotic  influence. 

.  4.  Dr.  G.  Owen  Rees^  has  shewn  that  agents  which  alter  the  specific  gravity  of  the 

'  Many  saline  solutions  which  on  this  theory  might  be  expected  to  act  endosmodically,  have, 
however,  a  purgative  action  quite  independent  of  any  mechanical  quality,  and  arc  purgative  when 
uijectcd  into  the  veins. 

Liebig,  Lancet,  June  8th,  1844. 

London  Medical  Gazette,  New  Serins,  vol.  i.  for  the  Session  1844-5,  pp.  753,  830,  and  849. 
\\m,  Ow/s  Ilonpital  lieporls,  ilccs  and  Lane,  On  the  Anatomy  of  the  Blood  Corpuscle,  Oct.  1841, 
V  -m  ;  and  1842,  p.  Si?.  '  ' 
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liquor  sanguinis  exert  an  influence  on  the  blood  corpuscles,  by  affecting  the  endosmotic 
currents  through  their  fflcmbraues  :  agents  which  increase  the  specific  gravity  of  the  liquor 
sanguinis  collapse  the  corpuscles,  while  those  which  lessen  the  specific  gravity  distend  Ilicm. 
Water  injected  into  the  jugular  vein  of  the  dog  caused  rapid  distension  of  the  corpuscles, 
and  rupture  of  their  membrane. 

But  alterations  in  the  specific  gravity  of  the  liquor  sanguinis  are  produced  not  merely  by 
substances  added  to  the  blood,  but  by  agents  which  influence  the  action  of  the  secreting 
organs.    Thus  hydragogucs,  diuretics,  and  sudorifics,  by  removing  water  from  the  system, 
increase  the  specific  gravity  of  the  serum,  and  thus  indirectly  give  rise  to  physical  altera- , 
tion  of,  the  blood  corpuscles. 

Alterations  in  the  specific  gravity  of  the  liquor  sanguinis,  and  of  the  condition  of  the 
blood-corpuscles,  are  probably  attended  with  important  effects  in  the  animal  economy.  Thus 
Dr.  Rees  observes  that,  when  the  corpuscles  are  enlarged  by  distension,  they  are  precluded 
the  possibility  of  entering  tubes  of  the  same  caKbre  as  before,  and  thus  they  may  exert  a 
mechanical  plugging  action  on  the  mouths  of  bleeding  vessels.  Moreover,  when  their 
contents  are  more  dilute  than  usual,  llieir  endosmotic  action  on  the  chyle  is  lessened,  and 
thus  "genesis  and  the  nutrition  of  the  corpuscles  is  interfered  with,  and  is  totally 
deranged." 

The  effects  of  medicines  on  the  blood  corpuscles  have  been  particularly  noticed  by 
Schultz;^  but  he  ascribes  the  effects  to  alterations  in  the  vital  condition  of  the  cor- 
puscles. 

5.  The  particles  of  medicinal  substances,  while  contained  in  the  blood,  may,  perhaps, 
exercise  their  endosmotic  influence  on  the  parenchyma  of  organs  through  the  coats  of  the 
capillary  vessels ;  and  by  more  or  less  modifying  the  phenomena  of  endosmose  and  exosmose, 
by  which,  in  the  state  of  health,  the  nutrition  and  repair  of  organs  are  effected,  must 
■produce  important  effects  in  the  animal  economy.  Alcohol  in  the  blood,  says  Poiseuille, 
tends  to  produce  depletion  of  organs  to  the  gain  of  the  sanguineous  mass.  Do  the 
phcRomena  of  drunkenness  depend  on  this  effect,  or  rather  do  they  result  from  this  effect 
and  the  peculiar  action  of  alcohol  penetrating  our  tissues  ?  Water  and  ammonia,  which, 
says  Poiseuille,  relieve  drunkenness,  may,  perhaps,  do  so  by  producing  an  effect  opposite 
to  that  of  alcohol.  He  also  suggests  that  the  deleterious  action  of  hydrochlorate  of 
morphia  may  depend  on  its  opposing  the  phenomena  of  endosmose  and  exosmose  which, 
in  the  normal  state,  are  continually  going  on  in  the  interior  of  organs,  furthermore,  he 
does  not  think  it  improbable  that  "the  poisonous  effects  of  sulphuretted  hydrogen  may  be 
due  to  the  opposition  which  this  agent  makes  to  the  ulterior  phenomena  of  endosmose  and 
exosmose  in  organs. 

The  endosmotic  currents  going  on  through  a  membrane  between  two  hquids, 
lessen,  and  ultimately  stop,  owing  to  the  membrane  becoming  saturated  with 
the  liquids  which  moisten  it.  But,  by  displacing  the  hquid  layers  in  contact 
with  it  by  agitation,  or  by  substituting  otlier  kinds  of  liquids,  the  currents 
proceed  again  actively.  Founded  on  this  fact,  Poiseuille  suggests  that  the 
tolerance  of  remedies,  on  which  so  much  stress  has  been  laid  by  the  Italian 
schools,  may  be  due  to  the  contact  of  the  same  substance  with  the  membranes 
of  the  d'igestive  tube,  which,  in  consequence,  becomes  unfitted  for  transmitting 
the  same  quantity  of  fluid  into  the  blood. 

2.  Chemical  Effects. — In  consequence  of  the  mutual  affinities  which 
exist  between  some  medicines  and  the  constituents  of  the  tissues  and  of  the 
blood,  numerous  and  important  chemical  effects  are  produced  in  the  animal 
economy.  The  halogenous  bodies,  some  of  the  comhustihle  mctaJlo'uh,  the 
acids,  the  alkalies,  metallic  salts,  tannin,  creasote,  and  alcohol,  act  in 

this  way.  i   •  t    x     i  .  i. 

a.  The  haloqenous  bodies  (chh)rine,  bromine,  aud  lodnie,)  abstract 
hydrogen  and  unite  with  bases.    Indirectly  they  sometimes  become  oxidizers 


1  Naturlichcs  Si/dcm  der  aVuemeAncn  Vharmakologie  nac.h  dm  Wirkungaorganimvs  derArzncien. 
Von  Dr.  C.  II.  Schultr  Schultzenstciii,  1846. 
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by  taking  hydrogen  fi'om  water  and  setting  free  the  oxygen.    In  some  casefr 
tliey  may,  perhaps,  combine  directly  with  organic  substances. 

Iodine,  wlien  applied  to  the  epidermis,  produces  a  brown  stain,  owing  to  the  formation 
of  ioduretted  hydriodic  acid.  After  its  internal  use,  it  is  found  in  the  urine  m  the  torm 
of  hydriodic  acid  and  iodide  ;  and  perhaps  in  that  of  iodate  also.^  j      i  1,1 

The  antiseptic  and  disinfecting  properties  of  the  halogenous  bodies  depend  probably  on 
some  of  the  chemical  actions  above  alluded  to. 

p.  The  71071-metallio  comhustihles  (sulphur  and  phosphorus)  combine  with 
both  oxygen  and  hydrogen. 

Sulphur,  taken  into  the  stomach,  is  thrown  out  of  the  system  in  the  urine  in  the  form 
of  sulphuric  acid  and  sulphuretted  hydrogen.  ,   ,     ,  •  ■,      n  i 

Phosphorus  is  thrown  out  of  the  system  in  the  form  of  phosphorus  acid,  and,  perhaps, 
also  as  phosphoric  acid  and  phosphuretted  hydrogen. 

y.  The  acids  (sulphuric,  nitric,  hydrochloric,  phosphoric,  and  acetic,) 
combine  with  bases,  decompose  many  salts,  and  unite  Avith  or  decompose  the 
organic  constituents  of  the  body. 

The  very  dilute  acids  form,  with  albumen  and  fibrin,  compounds  which  are  insoluble 
when  an  excess  of  acid  is  present.  To  this  statement  acetic  and  phosphoric  acids  are 
exceptions,  as  their  compounds  with  albumen  and  fibrin  are  very  soluble. 

The  concentrated  mineral  acids  decompose  most  organic  compounds.  Some  of  them 
act  as  oxidizers.  The  yellow  stain  which  nitric  acid  produces  with  organic  tissues  depends 
on  the  formation  of  xantho-proteic  acid.  .  ,     1  .  • 

The  acids  are  absorbed  into  the  blood,  and  are  thrown  out  of  the  system  by  the  excreting 
organs,  especially  by  the  kidneys,  the  secretions  of  which  they  render  preternaturally  acid. 
But,  during  their  passage  through  the  system,  they  are  in  combination,  and  have  their 
acid' properties  neutralised;  for  the  blood  does  not  lose  its  alkaline  properties  by  trans- 
mitting them  ;  and,  in  the  urme,  the  acids  are  found,  in  part  at  least,  in  combination. 

^.  The  alkalies  unite  with  acids,  decompose  some  salts,  and  coinbine  with 
or  decompose  the  organic  constituents  of  the  body. 

They  decompose  albumen  and  fibrin,  but,  unlike  most  of  the  acids,  they  form  soluble 
compounds  with  these  organic  substances. 
'  Like  the  acids,  the  alkahes  enter  into  combination,  are  absorbed  into  the  blood,  and  are 
thrown  out  of  the  system  by  the  excreting  organs,  especially  by  the  kidneys,  the  secretions, 
of  which  they  render  alkaline.  The  continued  use  ot  alkaline  substances  sometimes  leads 
to  the  deposition  of  the  earthy  phosphates  in  the  urine. 

Dr.  Bence  Jones  states  that  ammonia,  when  taken  internally,  allows  its,  nitrogen  to 
become  oxidised,  and  nitric  acid  to  be  formed. 

Alkalies  promote  the  passage  of  fatty  matters  into  the  system  by  forming  with  them  an 
emulsion,  which  readily  passes  through  animal  membrane.. 

£.  Metallic  salts. — Most  metallic  salts  react  chemically  o-n  the  organic 
tissues,  and  give  rise  to  the  formation  of  new  compounds. 

The  precise  chemical  changes  produced  by  the  metallic  salts  in  the,  organic  tissues  have 
not  been  very  clearly  ascertained.  They  are  presumed  to  be  similar  to  those  produced  by 
the  action  of  the  metallic  salts  on  albumen. 

A  considerable  number  of  these  salts  occasion,  when  added  to  albuminous  liquors,  pre 
cipitates  which  arc  soluble  in  many  saline  solutions,  and  fre(]^ucntly  also  in  an  excess  of 
the  albummous  liquor.  These  precipitates  consist  of  an  organic  substance  (albumen),  and 
metallic  matter  (oxide  or  salt) ;  and  are  called  metallic  albumimles.  In  some  cases,  they 
appear  to  be  mixtures  of  two  substances ;  one  a  compound  of  albumen  with  the  acid  of 
the  salt ;  the  other  a  compound  of  albumen  with  the  metalHo  oxide.    Sulphate  of  copper. 


'  Dr.  G.  0.  Rces  On  the  Analysis  of  the  Blood  and  Urine,  2d  ed.  1845,  p.  82. 
VOL.  I,  H 
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nitrate  of  silver,  bicliloride  of  mercury,  acetate  of  lead,  and  chloride  of  zinc,  are  salts  to 
which  the  preceding  remarks  are  applicable. 

Most  of  the  metallic  salts  also  combine  chemically  with  solid  albumen  and  fibrine. 

The  alkaline  and  earthy  salts  react  chemically  on  tlic  organic  tissues  ;  but  the  precise 
changes  wliieh  they  produce  have  been  scarcely  investigated. 

<r.  Tannic  and  gallic  acids. — Tannic  acid,  in  tlie  impure  state  called 
tannin,  acts  on  the  animal  tissues  in  virtue  of  its  affinity  for  their  constituents. 
It  forms,  with  albumen  and  gelatine,  compounds  which  are  insoluble  in  M'ater ; 
and  it  also  combines  with  fibrin.  When  taken  into  the  stomach,  it  unites 
with  the  constituents  of  the  epithelium,  and  of  the  mucous  membrane  of  the 
ahmentary  canal.  It  becomes  absorbed,  and  is  evacuated  from  the  system  in 
the  urine. 

The  state  of  combination  in  which  tannic  acid  exists  in  the  blood,  and  in  the  urine,  has 
not  been  ascertained. 

Oallic  acid,  when  taken  into  the  stomach,  becomes  absorbed,  and  is  evacuated  from  the 
system  in  the  urine  ;  but  the  nature  of  its  chemical  action  on  the  organism  is  unknown.  ' 
Unlike  tannic  acid,  it  does  not  form  with  gelatine  a  compound  insoluble  in  water, 

q.  Creasote,  alcohol,  and  ether. — Both  creasote  and  alcohol  cause  the 
coaffulation  of  albumen. 

Creasote  causes  the  coagulation  of  the  albumen  both  of  the  egg  and  of  the  serum  of  the 
blood ;  and  decomposes  the  epidermis,  the  epithelium,  and  other  albuminous  tissues.  Its 
chemical  influence  over  ammal  tissues  is  further  evinced  by  its  powerful  antiseptic 

properties.  .  .  •  i,  •  .1 

The  action  of  alcohol  on  the  albuminous  and  fibrinous  tissues  consists  essentially  m  the 

abstraction  of  water  from  them.    Hence,  the  more  the  alcohol  is  diluted  with  water,  the 

feebler  is  its  chemical  influence. 

Ether  is  closely  related  to  alcohol,    It  coagulates  the  albumen  of  the  egg,  but  not  the 

albumen  of  the  serum  of  the  blood. 

3,  Vital  Effects. — The  vital  effects  of  medicines  are  frequently,  though 
not  invariably,  preceded  or  accompanied  by  appreciable  physical  and  chemical 

changes.  •  1 

Medicinal  agents  may  either  destroy  life  or  modify  vital  action;  m  the^ 

former  cases  they  become  poisons. 

Agents  which  destroy  life  may  also  effect  the  complete  destruction  of  the 

parts  with  which  they  come  in  contact,  as  in  the  case  of  the  substances  called 

corrosives.    They  produce  at  the  same  time  morpholysis  and  biolysis  ;i  that 

is,  they  destroy  both  organisation  and  life. 

Liebio-2  refuses  to  call  these  substances  poisons.  They  merely  destroy,  he  says,  the 
•continuity  of  particular  organs,  and  are  comparable,  in  their  operation,  to  a  heated  iron  or 
a  sharp  knife. 

The  modifications  in  the  vital  manifestations  of  the  system  produced  by 
medicines  are  of  three  kinds :  augmentation,  diminution,  and  alteration  of 
vital  action. 

Miiller^  observes  that,  viewing  medicinal  substances  generally,  there  can  be  but  three 
principal  modes  of  action  and  three  classes  of  agents ;  viz.  stimulants,  alteratives,  and 
agents  destroying  organic  composition. 

1  C  H  SchuUz,  Naturliches  Si/stem.  der  allgemeinen  Pliarmakologie,  Berlin,  1846,  p.  117.  _ 

2  Organic  CliemMry  in  Us  Application  to  Agriculttire  and  Physiology,  edited  by  Lyou  Playfair, 
PLD.  London,  1840. 

3  Physiology,  translated  by  Baly,  vol.i.  p.  57. 
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Schultzi  thinks  that  all  tlie  organic  effects  of  medicines  may  be  referred  to  three  kmds 
of  actions  ;  viz.  the  anabioiic,  the  hiolytic,  and  the  agonistic}  Tlie  first  have  an  organising 
tendency,  and  promote  strength  :  they  ai-e  produced  by  wines,  tonics,  aromatics,  &c.  The 
second  have  a  disorganising  tendency,  and  lessen  or  destroy  strength :  they  are  caused  by 
acids,  salts,  metallic  substances,  and  narcotics.  The  third  are  defensive  against  medicines 
and  diseases  which  they  endeavour  to  expel  from  the  system  :  they  are  induced  by  acrids 
and  cvaeuants. 

1.  Agents  which  heighten^  augment,  or  increase  vital  action^  are  called 
fttimulants  or  excitants.  Some  of  them  exercise  a  renovating  or  restorative 
influence^  and  are  essential  to  life.  They  are  the  vivify mg  or  vital  stimuli 
(see  p.  8,  foot-note).  Others_,  though  not  essentially  renovating,  yet^  under 
certain  conditions,  exert  a  local,  vivifying,  and  strengthening  influence. 
These  are  called  by  Miiller^  homogeneous  stimuli.  They  are  the  true  tonics. 
"  They  exert  a  vivifying  influence  when  their  action  on  the  organic  matter 
favours  the  production  of  the  natural  composition  of  the  parts."  Lastly, 
others  have  no  renovating  or  vivifying  influence ;  and  their  continued  action 
on  the  body  is  followed  by  exhaustion.  These  are  termed  by  Miiller 
heterogeneous  stimuli. 

2.  Agents  which  directly  lower  or  lessen  excitability  are  termed  sedatives 
or  contra-stimulants .    Cold  is  the  most  unequivocal  sedative. 

3.  Agents  which  are  neither  mere  stimulants  nor  mere  sedatives,  but  which 
efl'ect  some  alteration  in  the  nature  or  quality  of  vital  action  (probably  by 
producing  some  change  in  the  composition  of  the  organic  tissues),  are  called 
alterants  or  alteratives.  Nearly  the  whole  of  the  articles  comprising  the 
materia  medica  belong  to  this  group..  This  alterative  action  of  medicines 
appears  to  have  been  entirely  overlooked  by  the  founder  of  the  Brunonian 
theory  and  the  supporters  of  the  doctrine  of  contra-stimulus. 


a.  Brunonian  Theory. 

Dr.  John  Brown'*  assumed  that  man  and  other  animals  possess  a  peculiar 
property,  termed  excitability,  by  which  they  are  distinguished  from  inanimate 
bodies.  The  agents  which  support  life  he  termed  exciting  powers ;  and 
these,  acting  upon  the  excitability,  maintain  life;  in  the  language  of  Brown, 
they  produce  the  effect  called  excitement.  The  exciting  powers^  being 
stimulant  in  their  nature,  are  called  stimuli.  They  are  of  two  kinds  : 
universal  and  local.  When  they  are  in  due  proportion,  health  is  produced : 
when  they  act  with  too  great  energy,  they  exhaust  the  excitabihty,  and  cause 
indirect  debility  :  when  with  too  little,  they  produce  direct  debility. 

Diseases  arise  from  either  excessive  or  deficient  excitement :  in  the  first  case 
they  are  called  sthenic,  in  the  second,  asthenic.  Eemedies  are  stimuli; 
some  acting  with  more,  others  with  less,  energy  than  is  suited  to  health  ;  the 
former  are  fitted  for  asthenic  diseases,  and  are  called  stimulant  or  sthenic 
remedies  {e.  g.  animal  food,  caloric,  wine,  spirit,  musk,  ammonia,  camphor, 
and  opium) ;  the  latter  for  sthenic  diseases,  and  are  called  debilitating  or 


\  Op.  supra  cit. 

-  Anahiolic,  from  auaQi6m,  to  revive;  Uohjtic,  from  ^los,  life :  and  \{>o>,  to  loosen  or  unbind  : 
agnmmc  (aywvKxo-LKOs),  from  ay<i>y,  a  combat  or  conflict. 
Physiology,  translated  by  Bidy,  vol.  i.  p.  59. 
'  The  Works  of  Dr.  John  Brown,  by  Dr.  W.  C.  Brown,  Lond.  1804. 
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anii-sthenic  {e.  g.  bleeding,  cold,  low  diet,  vomiting,  purging,  sweating,  and 
rest). 

According  to  this  doctrine,  all  medicines  are  stimuli,  and  differ  from  each 
other  in  the  degree  in  which  they  exert  their  stimulant  power  :  moreover,  they 
are  supposed  to  cause  exhaustion  by  producing  previous  over-excitement. 

Considered  in  a  therapeutical  point  of  view  merely,  the  following  objections  present 
themselves  to  this  theory  :—  . 

1.  Many  agents  produce  exhaustion  without  previously  occasioning  any  obvious  over- 
excitement  (as  the  respiration  of  sulphuretted  hydrogen  or  hydrocyanic  acid  gases). 

2.  Medicines  differ  from  each  other  in  something  more  than  the  degree  of  their  power. 
If  we  compare  together  the  effects  of  foxglove,  ammonia,  hydrocyanic  acid,  cinchona, 
mercury,  alcohol,  elaterium,  and  opium,  thelruth  of  this  remark  will  be  obvious. 

3.  The  great  majority  of  medicmes  act  neither  as  stimulants  nor  sedatives  merely ;  they 
alter  the  quality  of  the  vital  actions  :  and  this  alterative  effect  has  been  quite  overlooked 
by  the  Brunonians. 

jS.  Doctrine  of  Contra-stimulus. 

(New  Italian  Doctrine.) 

This  doctrine  is  a  modification  of  the  preceding.  It  was  advanced  about 
the  commencement  of  the  present  centuary  by  Easori  and  Borda,  and  was 
subsequently  adopted  by  Tommasini  and  some  other  distinguished  Italian 

physicians.  i     .     ,  ? 

It  admits /i^o  classes  of  medicines:  the  one  Q,^tdi  stimulants  or  liyper- 
sthenics ;  the  other,  contra-stimulants  or  hyposthenics.  The  first  exalt, 
the  second  depress,  the  vital  energies.  Hence  this  doctrine  obviates  one  of 
the  objections  to  the  hypothesis  of  Brown,  since  it  admits  the  existence  of 
agents  possessing  a  positive  power  of  reducing  vital  action. 

Contra-stimulants  obviate  or  counteract  the  effects  of  stimulants.  Thus 
wine  being  universally  admitted  to  be  a  stimulant,  those  ageijts  which  reheve 
the  inebriation  produced  by  it  are  denominated  contra-stimulants.  Eeasonmg 
thus,  the  supporters  of  this  doctrine  deny  that  purgatives  stimulate  the  stomach 
or  intestines;  for  though  thev  evacuate  the  contents  of  the  ahmentary  canal, 
vet  their  general  effects  are  "'depressing.    If  it  be  objected,  that  their  con- 
tinued use  causes  inflammation,  it  is  answered  that  the  same  effect  is  produced 
by  the  most  powerful  contra-stimulant— cold ;  and  they  account  for  it  by 
ascribing  it  to  reaction,  which,  though  a  consequence  of  contra-stimulus,  is 
not  directly  caused  by  it.    But,  by  the  same  process  of  reasoning,  it  would  not 
be  difBcult  to  show  that  some  of  the  substances  which  the  Italian  physicians 
denominate  stimulants  (as  opium)  are  really  contra  stimulants,  since  they  are 
frequently  useful  in  relieving  excitement.     Indeed,  the  supporters  ot  tins 
doctrine  are  by  no  means  agreed  among  themselves  as  to  the  stimulant  or 
contra-stimulant  quality  of  certain  medicines;    for  some  of  them  regard 
cinchona  as  belonging  to  the  class  of  stimulants,  while  others  rank  it  among 

the  contra-stimulants.  ,     ,  i.      c  i.\ 

It  will  be  obvious,  from  the  preceding  remarks,  that  the  supporters  of  the 
doctrine  of  contra-stimulants  disregard,  or  overlook,  the  physiological  effects 
of  medicines,  and  direct  their  sole  attention  to  the  secondary  effects  or  con- 
seauences, which  are  uncertain, and  often  accidental:  for  many  of  the  agents 
denominated  contra-stimulants  do  not  always,  or  even  frequently  relieve 
'  excitement,  but  often  have  the  contrary  effect.  The  founders  of  this  doctrine, 
therefore  have  assembled  under  the  same  head  siibstances  causing  the  most 
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dissimilar  and  opposite  effects ;  while  they  have  separated  others  whose  general 
operation  is  very  analogous.  They  assume  the  existence  of  certani  diseases, 
which  they  call  sthenic,  because  they  are  produced  by  too  much  stimulus,  and 
admit  the" existence  of  contra-stimulants,  because  certain  agents  sometimes,  or 
frequently,  relieve  this  state.  In  other  words,  they  judge  of  the  nature  of 
a  disease  by  the  effect  of  the  curative  means,  and  of  the  virtues  of  medicines 
by  the  nature  of  diseases.  So  that  if  a  disease,  now  supposed  to  be  sthenic, 
should  hereafter  prove  to  be  asthenic,  the  medicines  used  to  relieve  it  would 
immediately  pass  from  the  class  of  contra-stimulants  to  that  of  stimulants  ! 

But  the  most  important  objection  to  the  doctrine  of  contra-stimulus  is,  that 
its  supiwrters  have  totally  overlooked  that  alterative  action  which  nine-tenths 
of  the  most  important  articles  of  the  materia  medica  evince.  When  we 
attentively  watch  the  effects  of  medicines,  it  will  become  manifest  that  few  of 
them  excite  or  depress  merely.  '  Their  most  characteristic  property  is  that  of 
changing  or  altering  the  quality  of  vital  action;  and  among  the  more  active 
of  our  medicinal  ageuts  scarcely  two  agree  in  producing  the  same  kind  of 
alteration.  This  objection  to  the  doctrine  of  contra-stimulus  equally  applies 
to  the  doctrine  of  Brown ;  and  appears  to  me  to  be  fatal  to  both  hypotheses. 

The  supporters  of  the  doctrine  of  contra-stimulus  assert  that  the  doses  of 
contra-stimulants  should  be  proportioned  to  the  degree  of  excitement ;  and 
that,  when  inflammatory  action  runs  high,  the  patient  can  bear  very  large 
doses  without  any  obvious  evacuation,  the  disease  being  subdued  wholly  by  the 
contra-stimulant  effect  upon  the  solids  of  the  body.  This  asserted  capability 
of  bearing  increased  doses  has  been  denominated  tolerance^  of  medicines ; 
and  has  led  to  the  employment  of  remedies  in  much  larger  doses,  and  at 
shorter  intervals,  than  were  previously  ventured  on ;  and,  in  the  case  of  emetic 
tartar,  the  practice  has  proved  highly  successful.  But,  if  the  hypothesis  were 
true,  the  tolerance  ought  to  decrease  as  the  disease  declines,  which  certainly 
does  not  hold  good  with  respect  to  emetic  tartar,  as  will  be  hereafter  mentioned. 
The  truth  appears  to  be,  then,  that  many  medicinal  substances  may  be 
administered  with  safety,  and,  in  certain  maladies,  with  advantage,  in  doses 
which  were  formerly  unheard  of ;  and  for  this  fact  we  are  iiidebted  to  the 
founders  of  the  doctrine  of  contra-stimulus, ^ 

In  some  maladies,  as  congestion  or  inflammation  of  the  brain,  large 
quantities  of  blood  may  be  abstracted  without  causing  syncope,  and  not  only 
with  impunity,  but  with  benefit.  These  diseases,  therefore,  appear  to  confer 
a  protective  influence.  On  the  other  hand,  in  fever,  intestinal  irritation, 
dyspepsia,  and  cholera,  the  abstraction  of  a  much  smaller  quantity  of  blood  is 
attended  with  syncope  ;  so  that  these  maladies  appear  to  diminish  the  tolerance 
of  blood-letting.  Dr.  Marshall  Hall  has  laid  great  stress  on  these  facts,^  and 
has  proposed  to  employ  blood-letting  as  a  diagnostic  to  distinguigh  irritation 
from  inflammation.  Thus  when  we  are  doubtful  whether  a  disease  is  ence- 
phalitis or  intestinal  irritation,  he  says  "  we  must  prepare  the  arm,  open  a 


'  See  p.  96,  for  a  notice  of  Toisenillu's  explanation  of  the  cause  of  the  .tolerance  of  medicines. 
For  further  information  respecting  thu  doctrine  of  contra-stimulus,  see  Bella  Nova  Boiirina 
iMica  Ilaliana,  Frolmione  allc  Leaioni  di  ciinica  medica  per  I' Anno  scolastico  1816-1817  del 
Profcssore  Tommasini,  Firenze,  1817;  Quartarli/  Journal  of  Foreign  and  British  Medicine  and 
Surgery,  vol.  iv.  p.  213,  Lond.  1822;  The  Edinburgh  Medical  and  Surgical  JournaL  \iA.  •s.nu. 
p.  606  ;  and  the  Lancet,  vol.  ii.  for  1837-38,  pp.  696,  770,  and  862. 

^  Researches  princijially  relative  to  the  Morbid  and  Curative  Effects  of  Loss  of  Blood,  1830. 
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vein,  and  then  pluce  the  patient  upright,  and  let  the  blood  flow  until  the  lips 
become  pallid ;  if  the  case  be  encephalitis,  an  extreme  quantity  of  blood  wiil^ 
flow,  even  thirty  or  forty  ounces,  or  more,  before  there  is  any  appearance  of 
syncope;  if  it  be  intestinal  irritation,  syncope  occurs  before  one-fourth  of  that 
quantity  of  blood  has  left  the  circulating  system.-"  ^ 

Tlius  assuming  tie  degree  of  tolerance  in  blood-letting  in  liealth  to  be  ^xv.,  he  says  the 
augmented  tolerance  in  congestion  of  the  brain  will  be  5x1.-1. ;  in  iiiflammation  of  the 
serous  and  synovial  membranes,  ^xxx.— xl. ;  in  inflammation  of  the  parencliyma  ot  organs, 
3XXX. ;  and  in  inflammation  of  the  skin  and  mucous  membranes,  ^xvj.  The  dimmts/ifd 
tolerance  in  fevers  and  eruptive  fevers  he  fixes  at  ^xij.— xiv. ;  m  deUrium  tremens  and 
puerperal  delirium,  at  5X.— xij. ;  in  laceration  or  concussion  of  the  bram,  aadm  inte.stmal 
irritation,  at  ^viij.— x. ;  in  dyspepsia  and  chlorosis,  at  ^viij. ;  and  in  cholera,  at  3VJ. 

But  though  I  admit  the  general  fact  that  some  diseases  augment  while 
others  lessen  the  tolerance  of  blood-letting,  yet  I  am  by  no  means  prepared  to 
admit  all  the  inferences  which  Dr.  Hall  has  drawn  therefrom.  The  distmction 
which  he  sometimes  makes  between  irritation  and  inflammation  is  oftentimes 
more  ideal  than  real;  as  when  he  endeavours  to  show  that  the  pleurisy  caused 
by  broken  ribs  is  rather  irritation  than  inflammation.^  And,  moreover,  while 
we  may  fairly  doubt  whether  blood-letting  is  capable  of  distinguishing  inflam- 
mation from  irritation,  the  propriety  of  resorting  to  so  powerful  an  agent  in 
doubtful  cases  is  fairly  questionable,  and  sometimes  highly  dangerous.  "  In 
my  opinion,"  observes  my  friend  Dr.  BilHng,  "before  such  a  decided  step  is 
adopted,  the  physician  ought  to  have  made  up  his  mind  as  to  what  is  the 
nature  of  the  disease."* 

2.  Localiiy  or  Seat  of  the  Physiological  Effects. 

The  physiological  effects  of  medicines  take  place  either  in  the  part  to  which 
these  agents  are  applied,  or  in  more  or  less  distant  parts.  The  former  are 
called  local  or  topical  effects  ;  the  latter,  remote  effects. 

1.  Local  or  Topical  Effects.— Physical,  chemical,  and  vital  changes  are 
produced  by  the  topical  action  of  medicines.  .   ,    ^-  +1 

Particular  medicines  appear  to  act  primarily  on  particular  tissues  :  thus, 
narcotics  on  the  nerves  of  the  part,  acrids  or  irritants  on  the  capillary  blood- 
vessels and  so  on.  But  an  alteration  in  the  condition  of  _  one  tissue  is  in 
general  attended  with  some  change  in  the  state  of  other  tissues ;  aiid  thus 
agents  whose  primary  action  is  on  the  nerves  may_  secondarily  affect  tl  e 
capillaries,  and,  vice  versa,  those  whose  influence  is  first  directed  to  the 
capillaries  may  indirectly  affect  the  nerves.       ;  .  , 

2.  Remote  Effects.— These,  like  local  effects,  include  physical,  chemical, 

''"o?the''^variou3  remote  effects  it  cannot  be  doubted  that  sjme  are  tlie 
consequences  of  others  :  in  other  words,  some  are  primary  or  direct,  otners 
secondary  or  indirect.    But  so  close  and  intimateare^  relations  which 

.  On  the.  lyueam  and  -Deranffarnents  of  fe  Nenor^s  ^ffi''"';^^^^  at  the 

2  Introductory  Lecture  to  a  Course  oj-  Lectures  on  me  rracuce  vj  j.  j  , 
Medical  Sclu>ol  in  AldersjialeSlr^^^^^^^  V- 

3  £a»C(?/!,  Nov.  4,  1837  ;  mAl'rmcqilcsof  DM(/uosis,andoJ  tne  iiicurjjunii.  j 

^■f^Ml^i^cs  of  Medicine,  p;  07,  foot-note,  4th  edit.  Led.  1841. 
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exist  between  the  different  organs  and  functions,  that  it  is  frequently  ditricdt, 
aiul  sometimes  perhaps  impossible,  to  distinguish  the  primary  and  secondary 
etfects  from  each  other ;  and  it  is  not  improbable  that  many  of  the  eftects 
now  regarded  as  primary  or  direct,  are,  in  reahty,  secondary  or  indirect,  lliis 
difficulty  is  well  illustrated  in  the  case  of  the  narcotics  whose  operation  on 
the  nervous  system  is  usually  considered  to  be  primary  or  direct,  but  which 
C  H  Schultzi  considers  to  be  a  consequence  of  a  previous  change  ettected 
in  the  blood-corpuscles.  "  Narcotics,"  he  observes,  paralyse  the  blood- 
corpuscles,  and  by  these  the  effect  is  commuuicated  to  the  nervous  system. 

It  has  been  hitherto  generally  supposed  that  there  were  two  media  by  which 
medicines  or  poisons  affected  remote  parts  :  these  were,  absorption,  or  the 
passage  of  medicinal  or  poisonous  molecules  into  the  blood;  and  symjyathy, 
or  by'^an  impression  transmitted  through  the  nerves.  _ 

Sir  Benjamin  Brodie^  inferred  tliis  double  mode  of  operation  from  his 
experiments  on  several  poisons.  But  it  has  appeared  to  some  writers  iin- 
probable  that  an  agent  should  be  capable  of  affecting  remote  parts  m  two 
ways.  "  All  fair  analogy,''  observe  Messrs.  Morgan  and  AddisonS,  "forbids 
the  conclusion  that  a  poison  or  an  ordinary  cause  of  disease  shall  at  one  time 
produce  constitutional  disturbance  through  the  medium  of  one  system  of 
organs,  and  at  another  time  through  the  medium  of  another  system  of  organs." 
Difficulties,  however,  have  hitherto  appeared  in  the  way  of  an  exclusive 
assumption  of  either  mode  of  operation  ;  and,  therefore,  while  Magendie,  on 
the  one  hand,  advocated  the  operation  by  absorption,  and  Messrs.  Morgan 
and  Addison,  on  the  other  hand,  that  by  sympathy,  most  writers,  ^dissatisfied 
with  these  exclusive  views,  have  adopted  Sir  Benjamin  Brodie's  opinion. 
Although  late  investigations  strongly  favour,  if,  indeed,  they  do  not  absolutely 
estabhsh,  the  correctness  of  Magendie's  opinion,  I  think  it  expedient,  so  long 
as  any  doubt  remains,  to  examine  both  views. 

Mechanical  violence,  corrosives,  the  sudden  impulse  of  light,  heat,  cold,  electricity,  &c. 
which  "  operate  physically  and  on  the  nervous  system,"'*  are,  strictly  speaking,  neither 
medicines  nor  poisons,  and,  therefore,  are  excluded  from  our  present  enquhy. 


3.  Absor])tion  of  Medicines. 

Proofs. — The  operation  of  medicines  and  poisons  by  absorption  is  proved 
by  the  following  facts. 

1.  The  disappearance  of  the  medicine  or  poison  from  the  part  to  which  it  was 

appUcd. 

2.  Its  detection  in  a  remote  part. 

a.  In  the  blood  and  chyle. 
/3,  In  the  animal  solids, 
y.  In  the  excretions. 

3.  The  prevention  of  its  remote  effects  by  the  prevention  of  its  circulation. 

4.  The  promotion  or  retardation  of  its  remote  effects  by  the  promotion  or  retar- 

dation of  its  circulation. 

5.  The  similarity  of  remote  and  topical  effects. 


'  Naiiirliches  System  der  aUgemeinm  Pharm.akolof/ie,  p.  172,  Berlin,  1846. 
2  Pldl.  TranH.  for  1811,  p.  178 ;  and  for  1812,  p.  205. 

^  Emuj  on  llin  Operalion  of  Poisonous  Ar/nnts  on  the  Livinff  Bod//,  p.  14,  Loud.  1829, 
'  Sec  Dr.  Marshall  llall's  Gulslunian  Lecliircs  for  1842,  p.  64, 
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'6.  The  medicinal  or  poisonous  quality  communieated  to  the  animal  solids  and 
fluids. 

,7.  The  occurrence  of  remote  effects  after  the  division  of  the  spinal  cord,  or  of 

all  parts  except  the  blood-vessels. 
S.  The  production  of  the  remote  effects  by  injection  of  a  medicine  or  poison 

into  iidie  blood. 

1 .  Disappearance  of  medicines  and  poisons  from  the  parts  to  which  they 
are  applied. — Medicinal  and  poisonous  substances  disappear  from  the  alimen- 
tary canal,  the  cellular  tissue^  and  the  serous  cavities  into  which  they  have  been 
introduced.    Hence  they  must  have  been  either  decomposed  or  absorbed. 

Drs.  Christison  and  Coindet^  found  that  four  ounces  of  a  solution  of  oxalic 
acid  injected  into  the  peritoneal  sac  of  a  cat,  killed  the  animal  in  fourteen 
minutes.  On  a  post-mortem  examination,  although  none  of  the  fluid  had 
escaped  by  the  wound,  they  found  scarcely  a  drachm  remaining. 

3.  Detection  of  medicines  and  poisons  in  remote  parts. — Medicines  and 
poisons  have  been  detected  by  their  sensible  qualities  (odour,  colour,  and 
taste),  by  their  chemical  properties,  or  by  their  medicinal  or  poisonous 
qualities,  in  parts  remote  from  that  to  which  they  were  applied. 

a.  In  the  Hood  and  chyle. — In  the  blood  and  chyle,  but  eRpecially  in  the 
former  liquid,  numerous  substances  have  been  detected  by  Tiedemann  and 
Gmelin,2  and  by  other  experimenters.  The  following  substances  have  been 
detected  in  the  blood  — 

Chlorate  of  potash. 
Sulphuret  of  potassium. 
Sulphuretted  hydrogen. 
Quinine. 

Colouring  principle  of 
indigo, 
rhubarb, 
madder. 
Hydrocyanic  acid. 
Sulphocyanic  acid. 

Tiedemann  and  GmeHn  administered  a  variety  of  coloming,  odorous,  and 
saline  substances  to  animals,  mixed  with  their  food,  and  afterwards  examined 
the  state  of  the  chijle,  and  of  the  blood  of  the  (splenic,  mesenteric,  and  portal) 
veins.  Most  of  them  were  found  in  the  blood  and  urine;  but  none  of  the 
colouring  or  odorous  substances  could  be  detected  in  the  chyle,  and  a  few 
only  of  the  salts  were  found  in  it.  Prom  these  experiments  we  may  conclude, 
that  although  saline  substances  occasionally  pass  into  the  chyle,  odorous  and 
colouring  matters  do  not :  all  the  three  classes  of  substances,  however,  are 
found  in  the  venous  blood.  These  results,  observe  Tiedemann  and  Gmelin, 
are  opposed  to  those  obtained  by  Lister,  Musgrave,  J.  Hunter,  Haller,  Viridet, 
and  Mattel,  but  agree  with  those  of  Halle,  Dumas,  Magendie,  and  Elandrm. 

^.  In  the  solids  of  the  body  various  medicinal  substances  have  been 
detected;  as  mercury  and  the  colouring  matter  of  madder  in  the  bones,  silver 
in  the  brain  and  skin,  lead  in  the  liver,  spinal  cord,  muscles,&c.  The  followmg 
substances  have  been  detected  in  the  solids  : — 


Bromin-e. 

Iodine. 

Lead. 

Copper. 

Mercury. 

Arsenic. 

Silver. 

Tin. 

Iron. 


Antimony. 
Zinc. 
Bismuth. 
Barium. 

Cyanide  of  potassium. 
Sulphocyanide  of  po- 
tassium. 
Sal  ammoniac. 
Nitrate  of  potash. 
Iodide  of  potassium. 


Carbazotic  acii 

Oxalic  acid. 

Oil  of  turpentine. 

Alcohol. 

Camphor. 

Odorous  principle 

mnsk, 

assafcBtida. 
Dippel's  oil. 


of 


>  JSdin..  Med.  and  Sim/.  Jonrn.  xix.  335,  t,     ,      ,  •  ^ 

•i  Vemclie  ubnr  d.  Wer/e  anf  wclchen  Suhstamen  aus  dew  Magen  w.  Darmkanal  ins  Jilut 

f/elanaen, 

Heidelberg.  1820.  ,     ■      ,      r  j 

•■I  The  aulhoriiies  or  evidence  in  support  of  the  above  statcmcnl  will  be  given  hereafter  under  the 
bead  of  each  subslaiice. 
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Bromine. 
Sulphur. 
Mercury. 
Silver. 


Lead. 
Copper 
Arsenic. 
Antimony, 


Terro-cyanide  of 
<  potassium. 
Alcohol. 


Cdourlnp  principle  of 
madder, 
indigo, 
logwood. 


7.  In  the  excretio?is.—YoTd^Ti  substances  which  have  been  introduced 
into  the  circulating  mass  are  separated  from  the  blood,  and  in  this  way  are  got 
rid  of  by  the  excreting  organs,  especially  by  the  kidneys.  _  Hence  traces  ot 
medicines  or  poisons  which  have  been  swallowed,  or  otherwise  taken  into  the 
system,  are  usually  discoverable  in  the  urine  or  other  secretions. 

aa.  The  most  extensive  and  careful  series  of  experiments  made  on  the 
passage  of  foreign  substances  from  the  intestinal  canal  into  the  urine  are 
those  of  Wohleri  and  Stehberger.2  The  following  substances  are  mentioned 
by  Wohler  as  reappearing  in  the  urine : — 


Salts. 

Carbonate  of  potash. 

Nitrate  of  potash. 

Chlorate  of  potash. 

Sulphocyanide  of  po- 
tassium. 

Sulphuret  of  potassium 
(but  for  the  most 
part  decomposed). 

Perrocyanide  of  potas- 
sium. 

Silicate  of  potash. 

Tartrate  of  nickel  and 

Borax.  [potash. 


Substances  which  pass 

Chloride  of  barium. 
Iodide  of  potassium. 

Colouring  jii-inciples. 

Of  indigo. 
"  madder. 
"  rhubarb. 
"  gamboge. 
"  logwood. 
"  red  beet. 
*'  mulberry. 

black  cherry. 
"  bilberry. 
"  cassia  fistula. 


off  by  the  urine  unchanged. 

Of  elder  rob. 
"  cactus  opuntia. 
"  chelidonium  majus. 
"  cistus  laurifolius. 
"  prunes. 

Keddish  yellow  colour- 
ing matter  of  nux 
vomica  bark. 
Green  fat  of  turtle. 

Odorous  principles 
somewhat  altered. 


Oil  of  turpentine. 
"  juniper. 


Of  valerian. 

"  saffron. 

"  assafoetida. 

"  garlic. 

"  castor. 

"  opium, 

"  asparagus. 

"  viola  tricolor. 

Narcotic  principle. 
Of  amanita  muscaria. 

FiA-ed  oil. 
Of  almonds. 


2.  Substances  which  pass  in  a  state  of 
combination. 

Sulphur,  as  sulphuric  acid  and  sulphuretted  hy^ 
Iodine,  as  hydriodic  acid  or  iodide.  [drogen 
Oxalic 
Tartaric 
Gallic 
Succinic 
Benzoic'' 

Astringency  of  uva  ursi. 
"       "  cinchona. 


acids,  appear  in  combination  with  an 
alkali. 


3.  Substances  which  pass  in  a  decomposed 
state. 

Tartrate '^ 

Citrate  (  of  potash,  or  soda,  are  changed  into 
Malate  T    the  carbonate  of  the  same  alkali. 
Acetate  ) 

Sulphuret  of  potassium,  changed,  in  a  great  mea- 
sure, into  the  sulphate  of  potash. 

Ferridcyanide  of  potassium,  changed  into  ferro- 
cyanide  of  potassium. 


Subsequently  to  the  publication  of  Wohler's  paper,  a  considerable  number 
of  other  substances  have  been  detected  in  the  urine,  though,  in  several  cases, 
the  state  in  which  they  pass  out  of  the  system  has  not  been  clearly  deter- 
mined.   The  most  important  of  these  substances  are  as  follows  :  — 


Bromine. 

Arsenic. 

Antimony. 

Bismuth. 

Lead. 

Gold. 

Silver. 


Tin. 

Mercury. 
Iron. 

Sulphuric  acid. 
Nitric  acid. 
Hydrochloric  acid. 
Phosphoric  acid. 


Tannic  acid. 
Meconic  acid. 
Alum. 

Bromide  of  potassium. 
Eau  dc  Javelle. 
duina. 
Morphia. 


Narcotic  principle  of 

belladonna, 

stramonium, 

henbane. 
Colouring  principle  of 

winter  green, 

sumach. 


'  Tiedemann  and  Treviranus,  Zeilschrift fur  Physiologie,  Bd.  i,  S.  125  1824i 
^  /«?>i.  Bd.  ii.  S.47. 

ft  ^^1'  'Jf*>^(l'">-  lifedical  Gazette,  vol.  i.  1840-41,  p.  735,)  has  shown  that  the  urine  voided 
after  the  ingestion  of  benzoic  acid  contains  hippuric  acid. 
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Ill  couscquence  of  tlie  general  occurrence  of  poisonous  substances  in  the 
urine,  their  detection  in  this  secretion  becomes,  in  cases  of  poisoning,  an 
important  subject  of  medico-legal  research.^ 

fifi.  In  the  breath,  many  volatile  substances  have  been  detected  by  their 
odour. 


Alcohol. 

Ether. 

Camphor. 

Sulphuret  of  car- 
bon. 
Wine. 
Turpentine. 


Dippel's  oil. 
Odorous  principle  of 

assafoetida, 

garlic, 

onions, 

vanilla, 

cloves. 


Odorous  principle  of 
cinnamon, 
anise, 
fennel, 
caraway, 
horse  radish, 
pepper. 


Phosphoric  fumes  (from 

phosphorus). 
Sulphuretted  hydrogen 

(from   sulphurel  of 

potassium). 


yy.  In  the  milk,  a  considerable  number  of  substances  have  been  recognised 
either  by  their  sensible  or  chemical  properties,  or  by  their  physiological  effects 
(see  p.  107). 


Iodine. 
Lead. 
Zinc. 
Eismuth. 


Iron. 
Mercury. 

Carbonate  of  soda.  ^ 
Iodide  of  potassium. 


Sulphate  of  soda. 
Purgative  principle 
of  senna.  [opium. 
Narcotic  principle  of 


Quina. 

Colouring  matter 
indigo, 
madder. 


of 


SS.  In  the  cutaneous  transpiration,  several  medicinal  substances  have 
been  detected  by  their  odour,  colour,  or  other  properties. 


Sulphur. 

Iodine. 

Mercury. 


Odorous  principle  of 
musk, 
garlic, 
onion. 


Odorous  principle  of 
assafoetida, 
camphor. 

Wormwood. 


Colouring  principle  of 
iudigo, 
rhubarb, 
saffi'on. 


££.  Both  in  the  ?iasal  secretion  and  in  the  tears,  iodine  has  been  detected  : 
in  the  former  case,  by  its  odour ;  in  the  latter,  by  the  formation  of  iodide  of 
mercury  on  the  application  of  calomel  to  the  eye  of  a  patient  to  whom  iodide 
of  potassium  had  been  administered. 2 

3.  Prevention  of  remote  effects  by  the  prevention  of  the  circulation  of 
medicines  and  jfjo/so;/*.— Se'galas  tied  the  veins  of  a  portion  of  intestine,  and 
applied  poison,  but  no  effects  were  produced.  Emmert  also  observed,  that 
when  the  abdominal  aorta  was  tied,  hydrocyanic  acid  did  not  give  rise  to  any 
effect  when  applied  to  the  foot ;  but,  when  the  ligature  was  removed,  symptoms 
of  poisoning  came  on.^  Lastly,  Dr.  Blake^  found,  that  if  a  ligature  be  put 
around  the  vena  portse,  and  then  poison  be  introduced  into  the  stomach,  it 
failed  to  act. 

It  deserves  notice,  that  the  Academy  of  Medicine  of  Philadelphia  found  that  mix  vomica, 
introduced  into  the  intestines,  produced  tetanus  althougli  the  vena  porta  was  tied. 

The  cardiac  orifice  of  the  stomach  should  be  tied  to  prevent  the  escape  of  the  poison 
into  the  oesophagus.  When  this  precaution  is  adopted,  a  hgature  placed  on  vena  port» 
prevents  the  actwn  of  poisons  introduced  into  the  stomach,  as  I  myseU  have  witnessed. 

4.  Promotion  or  retardation  of  remote  effects  by  the  p-omoUon  or  re- 
tardation of  the  absorption  and  circulation  of  medicines  andpoisons.-- 
The  remote  effects  of  medicinal  and  poisonous  agents  are  promoted  or  retai-ded 

1  Ortila,  Journal  de  Chmio  M6d.  t.  viii.  26  ser.  1842 .  also,  Trailede  Toxicologie,  4me  ^d.  1843. 

2  lOi  ickc,  Annalen  de  Phaniacie,  xxiv.  74,  1838. 

3  Miiller's  Elmenls  of  Pliyswlogi/,  by  Baly,  vol.  i.  ]).  242.  ' 

4  ]i;dinb.  Med:  and  Sun/.  Jaiirn.  vol.  liii.  p.  45. 
6  Miillcr,  op.  supra  oil.  vol.  i.  p.  240. 
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by  circumstances  which  promote  or  retard  absorption.  Three  of  these  circum- 
stances deserve  separate  notice. 

a.  Nature  of  the  tissue.— l^ux  vomica  acts  with  great  energy  when  applied  to  the 
pxilmouary  surface,  with  less  when  introduced  into  the  stomach,  and  with  the  least  of  all 
when  applied  to  the  skin.  The  same  order  of  gradation  is  observed  with  respect  to  opium. 
Now,  the  faculty  of  absorption  or  of  imbibition,  as  Magendie  calls  it,  does  not  take  place 
with  equal  intensity  in  all  tissues.  Certain  physical  conditions  (viz.  a  fine  and  delicate 
structure  aud  great  vascularity)  enable  the  pulinonary.  surface  to  absorb  or  imbibe  with 
extreme  rapidity :  in  this  respect,  indeed,  it  is  not  equalled  by  any  tissue  of,  the  body. 
But  the  membrane  lining  the  alimentary  canal  absorbs  with  less  facility  than  the  pulmonary 
membrane,  in  consequence  of  its  being  less  vascular,  and  covered  by  an  epidermoid  layer 
and  by  mucus,  whicii  check  absorption :  while  the  cutaneous  surface,  being  invested  by 
an  inorganic  membrane  (the  epidermis),  does  not  possess  the  same  physical  faculties  for 
absorption  met  with  in  either  of  the  foregoing  tissues  ;  and  hence  the  comparative  inertness 
of  medicines  when  applied  to  it.  In  fact,  it  is  only  by  the  long-continued  application  of 
these  agents  to  the  skin,  or  by  the  removal  of  the  epidermis,  that  we  are  enabled  to  affect 
the  general  system. 

fi.  The  physical  and  chemical  properties  of  medicines. — The  effect  of  many  medicines  is 
in  proportion  to  their  solubility.  Thus  arsenious  acid  and  morphia  are  both  more  energetic 
in  solution  than  in  the  solid  state.  Now  liquids  (particularly  those  miscible  with  the 
blood)  are  much  more  readily  absorbed  than  solids.  In  the  treatment  of  cases  of  poison- 
ing, we  endeavour  to  take  advantage  of  this  fact,  and  by  rendering  substances  insoluble, 
diminish  their  activity,  or  render  them  quite  inert. 

y.  Condition  of  system. — Magendie  asserts,  as  the  result  of  experiments,  that  plethora 
uniformly  retards,  and  depletion  as  constantly  promotes,  absorption ;  and,  therefore,  that 
when  we  wish  to  promote  this  function,  we  may  do  so  by  blood-letting.  Now  one  means 
of  promoting  the  action  of  mercurials  on  the  mouth  is  to  abstract  blood ;  and,  in  theory, 
the  best  means  of  preventing  the  operation  of  poisons  is  to  throw  a  quantity  of  warm 
water  into  the  veins  ;  a  practice  which  Magendie  tried  on  animals,  and  found  successful. 
Caution,  therefore,  is  recommended  in  the  employment  of  blood-letting  in  cases  of  narcotic 
poisoning  whUe  the  poison  is  in  the  stomach. 

5.  Similarity  between  the  remote  and  the  topical  effects. — The  action  of 
a  medicine  is  limited  to  the  part  with  which  medicinal  molecules  are  in  contact ; 
but  it  is  not  confined  to  the  part  to  which  the  medicinal  agent  was  first  applied  ; 
since  by  absorption  and  passage  into  the  blood  the  molecules  may  be  conveyed 
to  distant  parts,  on  which  they  may  also  act.  If  they  are  absorbed  unaltered, 
and  suffer  no  change  during  their  passage  through  the  system,  their  action 
on  remote  parts  is  identical  with  that  on  the  parts  to  which  they  were  first 
applied.  But  if,  in  consequence  of  their  contact  with  the  living  body,  they 
have  undergone  chemical  change,  their  action  is  modified  accordingly.  Can- 
tharides  produce  irritation  and  inflammation  of  the  skin  and  mucous  membranes 
when  applied  to  those  parts  ;  and  not  unfrequently,  in  consequence  either  of 
their  external  employment  in  the  form  of  blister,  or  of  their  internal  administra- 
tion, they  also  produce  irritation  and  inflammation  of  the  bladder  and  kidneys. 
The  latter  eff'ectsmay  be  ascribed  to  the  absorption  of  the  cantharidin  (the 
active  principle  of  the  insects)  into  the  blood,  its  passage  out  of  the  system 
by  the  kidneys,  and  its  action  first  on  the  bladder  (with  the  mucous  membrane 
of  which  it  remains  for  some  time  in  contact)  and  afterwards  on  the  kidneys. 
Oil  of  turpentine,  which  also  irritates  and  inflames  the  skin  and  mucous  mem- 
branes when  placed  in  contact  with  them,  acts  in  a  similar  way  on  the  bladder 
,and  kidneys. 

6.  Medicinal  or  poisonous  properties  of  the  fluids  and  solids  after 
the  use  of  medicines  or  poisons.— milk  is  frequently  found  to  have 
acquired  medicinal  qualities  in  consequence  of  the  employment  of  medicinal 
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substances  by  the  mother  or  wet-nurse :  it  is  rendered  purgative  by  senna, 
emetic  by  tartarized  antimony,  narcotic  by  opium,  tonic  by  quina  and  other 
bitters,  antacid  by  alkalies,  and  anti-syphilitic  by  mercury.'  The  urine, 
in  the  same  way,  sometimes  acquires  medicinal  or  poisonous  properties, 
Runge^  found  that  the  urine  of  rabbits  which  had  been  fed  with  belladonna, 

stramonium,  and  henbane,  caused  dilatation  of 
the  pupil  when  applied  to  the  eye  of  another 
animal.  But  the  most  remarkable  illustration 
is  that  of  the  Amanita  mitscaria  (fig.  7),  a 
fungus  employed  by  many  Siberian  tribes  (the 
Samoyedes,  the  Ostiaks,  the  Toongooses,  the 
Yakutes,  the  Yookahires,  the  Koriakes,  the 
Tshooktshes,  but  especially  the  Kamtschatdales,) 
as  a  substitute  for  alcoholic  liquors  to  produce 
excitement  and  inebriation.  It  imparts  an  in- 
toxicating quality  to  the  urine,  which  continues 
for  a  considerable  time  after  taking  it.  A  man, 
for  example,  may  have  intoxicated  himself  to- 
day by  eating  some  of  the  fungus;  by  the 
next  morning  he  will  have  slept  himself  sober ; 
but  by  drinking  a  tea-cupful  of  his  urine,  he 
wiU  become  as  powerfully  intoxicated  as  on  the 
Amanita  muscaria.     .    preceding  day.    "  Thus,'^'  says  Dr.  Greville,3  on 

the  authority  of  Dr.  Langsdorf,  with  a  very 
few  Amanitce,  a  party  of  drunkards  may  keep  up  their  debauch  for  a 
week  and  "  by  means  of  a  second  person  taking  the  urine  of  the  first,  a 
third  of  the  second,  and  so  on,  the  intoxication  may  be  propagated  through 
five  individuals.''^ 

The  blood  of  an  animal  under  the  influence  of  poison  has  been  found  to 
possess  poisonous  properties.  Yerniere*  ascertained  that  if  the  extract  of 
nux  vomica  "  be  thrust  into  the  paw  of  an  animal  after  a  ligature  has  been 
tightened  round  the  leg,  so  as  to  stop  the  venous,  but  not  the  arterial,  circula- 
tion of  the  limb,  blood  drawn  from  an  orifice  in  a  vein  between  the  wound 
and  ligature;  and  transfused  into  the  vein  of  another  animal,  will  excite  in  the 
latter  the  usual  effects  of  the  poison,  so  as  even  to  cause  death ;  while,  on  the 
contrary,  the  animal  from  which  the  blood  has  been  taken  will  not  be  affected 
at  all,  if  a  sufficient  quantity  is  withdrawn  before  the  removal  of  the  ligature." 

Lastly,  flesh  of  poisoned  animals  has,  in  some  cases,  been  found  to 
possess  deleterious  qualities.^ 

1  Dr.  Locock,  in  The  Cyclop,  of  Fract.  Medicine,  art.  Lactation,  states  that  a  patient  of  Mr.  Keato. 
took  mercury  by  giving  the  nitrate  of  this  metal  to  an  ass,  and  drinking  the  milk. 

2  Memoire  in/dit  lu  a  VInstitut.  (Orfila,  Traite,  de  Toxicologic,  4me  ed.  t.  ii.  p.  266).  Orfila 
has  repeated  Runue's  experiments,  and  denies  their  accuracy.  Dr.  Lethcby  {Lo7id.  Med.  Go:. 
Jan.  22,  1847),  however,  states  that  he  detected  the  presence  of  the  active  principles  of  "  opium, 
belladonna,  hemlock,  aconite,"  &c.  in  nrine  by  the  etfcct  of  l;his  excretion  ou  olher  animals. 

^  Memoirs  of  the  Wernerian  Natural  History  Society,  vol.  iv.  part  ii.  p.  343,  1823.  See  also 
on  this  subject,  Phoebus,  Denischlands  kri/ptoga.inische  Giftgeu}li(:hsc,  p.  27,  1838  ;  The  llu^tory  of 
Kamtschaika,  and  the  Kurilski  Islands  [iiy  Steller  and  Krashcninicoff],  translated  [from  the  ]{ussian] 
by  Dr.  J.  Grieve,  p.  208,  Gloucester,  1704. 

Journal  des  Froyres  des  Sciences  Med.  1827,  iii.  121,  quoted  by  Dr.  Christison,  Treatise  on 
Foisons,  4th  cd.  p.  l4. 

*  See  on  this  subject,  Christison,  op.  nit.  4th  cd.  p.  80. 
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7  Divisio?i  of  the  spinal  cord,  or  of  all  parts  except  the  hlood-vessels 
does  not  prevent  the  remote  ejects.— Some  poisons,  as  hydrocyanic  acid, 
are  equally  active  when  applied  to  the  legs  of  an  animal  whose  spinal  marrow 
has  been  divided.    In  this  case,  the  effect  of  the  poison  could  not  be  the 
result  of  its  action  on  the  nerves  of  sensation  and  voluntary  motion. 

It  has  been  objected  that  the  divisioii  of  the  lumbar  spine  does  not  prevent  the  action 
of  poisons  by  the  nei-vous  system,  because  it  does  not  destroy  the  action  of  the  excito- 
motory  or  sympathetic  system,  the  nervous  branches  of  which  are  distributed  t,o  the 
linincr  membrane  of  the  blood-vessels.  1  am  aware  that  it  is  an  experiment  hable  to 
obicction ;  but,  on  the  whole,  it  is  certainly  favourable  to  the  opinion  of  the  operation  ot 
poisons  by  absorption ;  more  particularly  when  we  bear  m  mmd  that  the  motion  of  the 
blood  is  necessary  to  the  action  of  the  poison ;  for  if  the  circulation  of  a  part  be  obstructed, 
the  poison  will  no  longer  act. 

Magendie  and  Delille'  divided  all  the  parts  of  one  of  the  posterior  extre- 
mities of  a  dog,  except  the  artery  and  vein,  the  former  being  left  entire,  for 
the  purpose  of  preserving  the  life  of  the  limb.  A  portion  of  the  upas  tieiite 
was  then  applied  to  a  wound  in  the  foot :  in  the  short  space  of  four  minutes 
the  effects  of  the  poison  were  evident ;  and  in  ten  minutes  death  took  place. 
It  was  inferred,  therefore,  that  the  poisoning  took  place  by  venous  absorption. 

Several  objections  have  been  raised  to  this  inference :  first,  the  exhibition  of  opium,  to 
dimmish  the  pain  of  the  operation,  has  been  said  to  vitiate  the  whole  of  the  exjjeriment ; 
secondly,  the  coats  of  the  arteries  and  veins  contain  lymphatics,  by  which  absorption  might 
be  carried  on ;  and  thirdly,  as  the  poison  was  introduced  into  a  wound,  the  poison  might 
have  combined  wdth  the  blood,  and  have  rendered  it  deleterious,  without  the  process  of 
absorption  taking  place.  The  first  two  of  these  objections  have  been  obviated.  In  a 
second  experiment,  Magendie  severed  the  artery  and  the  vein,  and  reconnected  them  by 
quills,  so  as  to  preclude  the  po^sibility  of  absorption  takmg  place  by  the  lymphatics  :  the 
effect's  were  the  same.  Some  years  since  I  assisted  in  performing  an  analogous  experi- 
ment, using  strychnia  instead  of  the  upas  tieuii,  and  without  administering  opium  :  death, 
preceded  by  the  usual  symptoms  of  poisoning,  took  place  in  twelve  minutes. 

8.  Production  of  remote  effects  hy  the  injection  of  medicines  or  poisons 
into  the  Hood. — Medicinal  or  poisonous  agents,  injected  into  the  blood-vessels, 
exert  the  same  kind  of  specific  influence  over  the  functions  of  certain  organs 
as  when  they  are  administered  in  the  usual  way ;  but  that  influence  is  more 
potent.  Thus,  tartar  emetic  causes  vomiting, ^castor  oil  purging,  opium  stupor, 
and  strychnia  convulsions,  when  thrown  into  the  veins. 

Eapidity  op  Absorption. — Dr.  Blake^  states  that  the  rapidity  of  the 
action  of  a  poison  is  in  proportion  to  the  rapidity  of  the  circulation.  Thus 
a  substance  injected  into  the  jugular  vein  of  a  horse  arrives  at  the  capillary 
termination  of  the  coronary  arteries  in  ten  seconds ;  of  a  dog,  in  twelve  seconds ; 
of  a  fowl,  in  six  seconds;  of  a  rabbit,  in  four  seconds;  and  he  adds,  that  the 
time  required  for  the  first  symptoms  of  the  poison  to  present  themselves 
bears  a  close  relation  to  the  rapidity  of  the  circulation.  Professor  Hering,  of 
Stuttgardt,^  found  that  the  time  which  a  solution  of  ferrocyauide  of  potassium, 
injected  into  the  jugular  vein,  requires  to  reach  that  of  the  opposite  side,  was, 
in  various  experiments,  from  twenty  to  thirty  seconds.    And  Dr.  Blake*  states 

'  Magendie's  Elementnry  Cnwpend.  of  Physiology,  transl.  by  Dr.  Milligan,  p.  284,  Edin.  1823. 
2  Land.  Med.  Gaz.  for  June  18,  1841. 

'  Tiedemaiin  and  Ticviranus,  Zeilschrifl  fur  Physiologie,  iii.  p.  122. 
Edin.  Med.  and  Surg.  Jouru.  vol.  Hii.  p.  42. 
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that,  in  dogs,  a  substance  which  does  not  act  on  the  capillary  tissue  passes 
from  any  part  of  the  vascular  system  back  to  the  same  part  again  in  from 
twelve  to  twenty  seconds.  But^  rapid  as  is  the  circulation  of  poisonous  mole- 
cules, it  has  been  supposed  not  to  be  sufficiently  so  to  explam  the  operation 
of  certain  poisons  which  have  .been  said  to  act  instantaneously ;  and  hence  uu 
argument  has  been  raised  in  favour  of  the  nerves  being  the  medium  by  M'hicli 
the  deadly  impression  is  conveyed.  To  this  Dr.  Blake^  rephes,  that  an 
interval,  always  more  than  nine  seconds,  elapses  between  the  introduction  of  a 
poison  into  the  capillaries  or  veins,  and  the  first  symptom  of  its  action  ; — a 
period  sufficiently  long  for  a  poison  to  be  brought  into  general  contact  with 
the  tissues  it  affects. 

Organs  op  Absorption  qv  Medicines. — The  particles  of  medicinal  and 
poisonous  substances  are  absorbed  by  the  veins  principally,  but  also  by  the 
lymphatics  and  lacteals.  i 

The  absorption  of  these  substances  by  the  veins  is  proved  by  the  following 
circumstances : — 

1.  The  detection  of  medicines  and  poisons  in  the  venous  blood  (see  page  104.) 

2.  The  occurrence  of  symptoms  of  poisoning  when  the  poisoued  part  communicates 

with  the  general  system  merely  by  the  medium  of  the  blood  (see  page  109.) 

3.  Magendie  states  that  ligature  of  the  lacteals  does  not  prevent  the  occurrence  of 

poisoning  by  agents  introduced  into  the  intestines. 

4.  Ligature  of  the  blood-vessels  prevents  the  occurrence  of  symptoms  of  poisoning. 

(see  p.  106). 

But  absorption  is  also  effected  by  the  lymphatics  and  lacteals  (see  p.  104), 
though  it  appears  to  be  slow,  and  confined  to  certain  agents. 

Mechanism  of  Absorption  of  Medicines. — The  absorption  of  medicines 
consists  of  two  acts ;  first,  their  passage  through  the  interstices  of  the  organised 
tissue  with  which  they  are  placed  in  contact,  and  secondly,  their  diffusion  and 
circulation. 

a.  The  passage  of  medicinal  substances  through  organised  tisues  is  effected 
by  imbibition  and  endosmose,  and  is  exclusively  a  physical  action. 

Magendie  exposed  and  isolated  the  jugular  vein  of  a  dog,  placed  it  on  a  card,  and  dropped 
some  aqueous  solution  of  the  extract  of  nux  vomica  on  its  surface,  taking  care  that  the 
poison  touched  nothing  but  the  vein  and  the  card.  In  four  minutes  the  effects  of  the 
substance  became  manifest,  and  the  dog  died,^  It  must  be  admitted,  however,  that  the 
result  of  this  experiment  does  not  absolutely  prove,  though  it  strongly  supports,  the  opmion 
of  the  imbibing  power  of  the  living  vessels :  for  it  might  be  objected,  that  the  nerves  of 
the  venous  coats  propagated  the  impression  of  the  poison,  and  that  death  took  place  without 
absorption  •  or,  that  the  small  veins  of  the  venous  coat  had  taken  up  the  poison.  The 
proof  therefore,  should  consist  in  the  detection  of  the  poison  within  the  vessel.  Now 
this  has  been  obtained  by  Magendie  :  a  solution  of  nux  vomica  was  placed  on  the  carotid 
artery  of  a  rabbit;  but  as  the  tissue  of  arteries  is  firmer  and  less  spongy,  and  their  parietes 
thicker,  than  those  of  veins,  a  longer  time  elapsed  before  the  poison  traversed  the  vessel. 
In  fifteen  minutes,  however,  it  had  passed,  and  on  dividing  the  vessel  the  blood  adherent 
to  its  inner  wall  was  found  to  possess  the  bitter  taste  of  the  poison. 

/3.  The  diffusion  and  circulation  of  medicinal  substances,  after  they  have- 
passed  through  the  coats  of  the  vessels,  are  effected  by  the  circulating  blood, 
and  are  physical  phenomena. 


1  Minlurgh  Medical  and  Surgical  Journal,  vol.  viii.  p.  49. 
^  Magcudic,  Lectures,  iu  the  Lancet,  Oct.  4,  1834i. 
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The  following  experiment  is  a  physical  illustration  of  both  imbibition  and  circulation  of 

medicinal  substances  :— If  a  current  of  water,  coloured 
I'iG.  8.  by  litmus,  be  allowed  to  pass  through  a  bottle  (fig.  8,  a), 

«  through  a  vein  immersed  in  diluted  sulphuric  acid, 
contained  in  a  glass  dish  {b),  into  a  reservoir  (c),  the 
litmus  liquor  is  soon  observed  to  become  reddened  by 
its  passage  through  the  vein,  in  consequence  of  the  acid 
permeating  the  venous  coats.  If  the  relative  position 
of  the  fluids  be  altered,— that  is,  the  litmus  put  in  the 
dish  {b),  and  the  acid  passed  from  the  bottle  {a)  through 
Apparatus  to  illustrate  Phydcal  the  vein,-the  litmus  will  still  become  reddened ;  shevr- 
Absorption.  ing  that  the  acid  has  passed,  m  this  case,  irom  within 

outwards. 

Gases  and  vapours,  as  well  as  liquids,  readily  permeate  dead  animal  membrane. 
But  the  same  membrane  is  unequally  permeated  by  different  gases. 

Although  the  acts  by  which  the  absorption  of  medicines  is  effected  may  be 
thus  regarded  as  physical,  yet  vital  actions  are  so  far  necessary  to  the  process, 
that  they  supply  the  conditions  under  which  the  physical  phenomena  are 
manifested. 

Thus,  though  dea^sues  imhibe,  and  though  endosmose  takes  place  through  a  dead  as 
it  does  also  through  a  living  membrane,  yet  the  vital  actions  of  the  heart  and  lungs  are 
necessary  to  keep  up  the  circulation  of  the  blood,  by  which  the  medicinal  molecules  are  con- 
veyed to  distant  parts,  and  the  further  imbibition  and  endosmose  of  the  medicine  promoted. 

Action  of  Mii^dicines  subsequent  to  Absorption. — Medicinal  substances, 
after  their  introduction  into  the  blood,  circulate  with  this  liquor,  traverse  the 
capillaries  of  the  various  organs  of  the  body,  and  are  ultimately  thrown  out  of 
the  system  by  the  excreting  organs.  We  have,  therefore,  to  consider  their 
action,  first,  on  the  blood ;  secondly,  on  the  tissues  of  organs  ;  thirdly,  on.  the 
excreting  org-ans. 

1.  Action  of  medicines  on  the  Hood. — A  considerable  number  of  medicinal 
substances,  after  their  introduction  into  the  circulation,  produce  changes  in 
the  condition  of  the  blood.  But  neither  the  precise  nature  of  these  changes, 
nor  the  particular  symptoms  which  they  give  rise  to,  have  as  yet  been  accurately 
determined. 

As  the  living  blood  consists  of  two  parts,  viz.  corpuscles,  and  a  clear  liquid 
called  plasma  or  liquor  sanguinis,  it  will  be  convenient  to  notice  separately  the 
action  of  medicines  on  each  of  these  parts. 

a.  Action  of  medicines  on  the  hlood-co7'puscles. — If  we  assume  the  blood- 
corpuscles  to  be  endowed  with  vitality,  we  may  regard  the  effects  of  medicines 
on  them  as  three-fold ;  viz.  physical,  chemical,  and  vital. 

The  well-estabhshed  endosmotic  effect  of  medicines  on  the  blood-corpuscles, 
and  to  which  I  have  already  had  occasion  to  refer  (see  p.  95),  is  an  instance 
ol  Vi  j)hy'Sical  effect.  Under  the  influence  of  certain  agents,  these  bodies  be- 
come distended,  and  even  burst ;  while,  under  the  influence  of  others,  they  are 
more  or  less  completely  emptied  of  their  liquid  contents,  and  thereby  become 
collapsed,  shrivelled,  and  corrugated. 

That  effects  are  also  produced  on  the  blood-corpuscles  can  scarcely, 

I  think,  be  doubted,  though  it  is  difficult  to  adduce  unequivocal  evidence  of 
this.  The  alteration  produced  in  the  colour  of  the  blood  by  the  action  of 
chalybeates  in  restoring  a  healthy  vermilion  tint  to  ansemic  subjects,  must  be 
consequences  of  chemical  changes  effected  in  the  contents  of  the  red  corpuscles. 

The  vital  effects  are  more  obscure  than  either  of  the  two  preceding  effects ; 
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and  Schultz^j  wlio  is  the  great  advocate  of  tlieir  existence,  obviously  confounds 
many  physical  and  chemical  effects  with  them.  He  believes  that  the  capsule 
of  the  corpuscle  is  an  organised  structure  possessing  vitality ;  and  he  admits 
two  kinds  of  vital  effects  produced  on  it :  the  one,  which  he  calls  stimulating 
or  anabiotic;  the  other,  paralysing  or  biolytic  (see  p.  99).  The  former  are 
especially  produced  by  the  ethereal  and  aromatic  substances ;  the  latter,  by 
water,  diluted  acids,  the  haloid  substances  (particularly  iodine),  prussic  acid, 
belladonna,  and  henbane.  Medicines,  says  Schultz,  cause  biolytic  effects  by 
lessening  the  contractility  of  the  blood-corpuscles ;  and  these  are  in  consequence 
rendered  unfit  for  respiration,  and  are  incapacitated  for  firmly  retaining  the 
plasma.  Water,  an  important  biolytic  agent,  operates  more  negatively  than 
positively,  since,  by  diluting  the  plasma,  it  lessens  the  stimulating  influence  of 
the  dissolved  salts  on  the  blood-corpuscles.  Salts,  on  the  other  hand,  strongly 
excite  the  corpuscles  to  contract,  and  cause  them  to  retain  firmly  the  colouring 
matter,  which,  therefore,  is  not  given  up  to  the  plasma. 

But  Dr.  Rees,  to  whose  writings  I  have  before  had  occasion  to  refer  (see 
p.  95),  has  clearly  proved  that  the  effect  of  water  and  s^ine  solutions  on  the 
blood  is  physical,  being  produced  by  endosmose.  i. 

According  to  Mialhe,^  medicines  and  poisons  have  four  kinds  of  action  on  the  blood 

1.  Some  moderate  its  course  by  more  or  less  coagulating  its  serum,  &c. :  as  nitric 

acid,  creosote,  alcohol,  the  poisonous  principle  of  fungi,  metallic  salts,  &c.  The 
same  effect  is  produced  hj  the  precipitation  in  the  blood  of  iusoluble  bodies :  as 
the  salts  of  strontian,  of  lime,  of  baryta,  &c. 

2.  Some  liquefy  the  blood,  and  accelerate  its  course :  as  the  acetates  of  ammoma, 

nitrate  of  potash,  the  iodides,  bromides,  &c. 

3.  Some  modify  the  chemical  reactions  which  take  place  in  this  liquid,  and  which  are 

most  frequently  effected  by  seizing  its  oxygen,  a  phenomenon  which  prevents 
hffimatosis,  and  produces  chlorosis,  anaemia,  &c. :  as  is  the  case  with  sulphuretted 
hydrogen,  and  especially  with  hydrocyanic  acid,  which  produces  instantaneous 
death  in  a  manner  hitherto  inexplicable,  and  which  may  be  ascribed  to  the 
catalytic  force.  .       „    , -  j  • 

4.  Some  produce  abnormal  chemical  reactions  in  it :  as  the  poison  of  rabid  animals, 

the  venom  of  poisonous  serpents,  &c.  wliich  seem  to  act  in  the  manner  of 
ferments,  whose  effects  appear  to  be  destroyed  by  the  caustic  alkalies,  powerful 
acids,  fire,  &c. 

^.  Action  of  medicines  on  the  plasma— There  are,  at  least,  two  kinds  of 
effects  produced  by  medicinal  and  poisonous  agents  on  the  blood,  which  are 
referable  to  the  action  of  these  substances  on  the  plasma.  These  are,  an 
alteration  in  the  consistence  of  the  blood,  and  a  change  in  its  coagulabihty. 

In  animals  poisoned  by  hydrocyanic  acid,  as  well  as  by  other  agents,  altera- 
tions in  the  consistence  of  the  blood  have  been  frequently  noticed;  and  it  is 
probable  that  many  medicinal  agents  produce  some  effect  of  the  same  kind ; 
but  our  information  on  this  point  is  very  vague  and  unsatisfactory,  owing 
principally  to  the  difficulty  or  impossibility  of  correctly  estunatmg  shght 

changes  of  consistence. 

The  coagulation  of  the  blood  may  be  retarded  or  promoted,  and  the  quantity 
of  fibrin  obtained  therefrom  lessened  or  augmented,  by  various  medicinal  and 
poisonous  agents.    Thus  the  neutral  salts  and  narcotics  for  the  most  part 

•  Nalurliches  System  der  allycmehien  Fharmakoloyie,  pp.  155  ''"^  l^^-  ,       .        .  . 

2  'Craite  de  I'Art  de  Formuler,  quokd  by  Aierat,  in  the  bup^dement  an  Diciionnativ  unw.  ae 
Mat.  Med.  p.  465,  1846. 
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reiard  or  prevent  the  coagulation.  It  is  well  known  that  the  addition  of  nitre 
or  sulphate  of  soda  to  fresh-drawn  blood  impedes  the  coagulation;  and  the 
same  efl'ect  appears  to  be  produced  by  administering  these  salts  to  living 
animals.  In  a  case  of  acute  pneumonia  in  a  robust  countryman,  Schultz 
abstracted  two  ounces  of  blood,  a  quantity  which  could  have  but  little,  if  any, 
influence  on  the  residual  blood  in  the  system.  The  blood  thus  abstracted 
yielded  5  per  cent,  of  fibrin.  At  the  end  of  twenty-four  hours,  during  whidi 
time  the  patient  had  taken  three  drachms  of  nitre  and  an  ounce  of  sulphate  of 
soda,  two  ounces  of  blood  were  again  drawn ;  and  this  portion  yielded  only 
3"4)  per  cent,  of  fibrin.  The  use  of  the  nitre  and  alkaline  sulphate  was  per- 
severed in,  and,  at  the  end  of  twenty-four  hours  more,  the.patient  was  again 
bled  to  the  same  extent :  but  this  portion  of  blood  yielded  |only  1-9  per  cent, 
of  fibrin.  Thus,  then,  it  appears  that,  under  the  continued  use  of  these 
salts,  the  quantity  of  spontaneously  coagulating  matter  (fibrin)  in  the  blood 
progressively  lessened.  This  efl'ect  has  been  termed  anti-plastic  or  /;/a.9- 
iilytic.  Stimulants,  such  as  the  volatile  oils  and  alcohol,  have  an  opposite 
or  anaplasmatic  efl'ect  on  the  blood ;  that  is,  they  increase  the  quantity  of 
spontaneously  coagulating  matter. 

2.  Action  of  medicines  on  the  tissues  of  organs. — The  specific  operation 
of  medicines,  after  their  absorption,  on  particular  organs  is  well  known.  Thus 
opium  acts  on  the  brain,  strychnia  on  the  spinal  cord,  and  so  on.  Poiseuille 
has  ingeniously  attempted  to  explain  some  of  these  effects  endosmodically,  as  I 
have  before  stated  (see  ante,  p.  96) ;  while  Percy,  on  the  other  hand,  has  en- 
deavoured to  account  for  them  on  chemical  principles  (see  ante,  p.  91). 
But  neither  physics  nor  chemistry  appear  to  be  capable  of  furnishing  a  satis- 
factory explanation  of  the  specific  effects  of  medicines,  which,  therefore,  must 
be  referred,  at  least  for  the  present,  to  peculiarities  in  the  vital  endowments  of 
particular  parts. 

Action  of  medicinal  substances  on  the  capillary  circulation. — According 
to  the  ex])erimeuts  of  Poiseuille,^  it  would  appear  that  certain  medicines,  when 
introduced  into  the  blood,  modify  the  circulation  in  the  capillaries  of  living 
animals.  Those  which  facilitate  the  capillary  circulation  are,  acetate  of 
ammonia,  nitrate  of  potash,  sal  ammoniac,  chloride  of  potassium,  nitrate  of 
ammonia,  iodide  and  bromide  of  potassium,  and  most  mineral  waters  (more 
than  forty  were  tried).  The  following  substances  retard  the  capillary  circu- 
lation : — Alcohol,  chlorides  of  sodium  and  magnesium,  sulphate  of  ammonia, 
&c. ;  sulphuric,  tartaric,  oxahc,  acetic,  &c.  acids.  Water  and  ammonia 
counteract  the  retardation  produced  by  alcohol. 

Tlie  opposite  effects  here  stated  to  be  produced  by  the  chlorides  of  potassium  and  sodium 
(salts  which  closely  agree  in  most  of  their  properties),  as  well  as  by  diiferent  salts  of 
ammonia,  throw  some  doubt  over  the  accuracy  of  these  observations,  which  require  to  be 
confirmed  by  other  experimenters. 

3.  Action  of  medicines  on  the  excreti?ig  organs.  —  Medicinal  and 
poisonous  substances,  after  they  have  been  taken  up  and  conveyed  into  the 
blood,  are  got  rid  of  by  the  different  excreting  organs  which  expel  them  from 
the  system. 


VOL.  ]. 
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But  the  same  substances  are  not  thrown  out  with  equal  facility  by  all  tlie 
excreting  surfaces;  some  sliowing  a  preference  for  one,  others  for  another 
organ.  Thus  camphor  and  alcohol  pass  out  of  the  system  chiefly  by  the  lungs ; 
saline  and  colouring  substances  by  the  kidneys. 

The  substances  which  are  thus  usually  thrown  out  of  the  system  by  a  certain 
secreting  organ,  in  general  act  as  stimulants  to  that  organ,  and  augment  its 
secretion.  This  is  especially  the  case  with  the  salts  which  pass  out  of  the 
system  by  the  kidneys,  and  which  have  been  long  in  use  as  diuretics.  W e 
may,  therefore,  assume  that  substances  which  specifically  stimulate  the  kidneys 
are  excreted  by  these  organs ;  and  the  same  probably  holds  good  with  respect 
to  other  excreting  organs. 

The  influence  which  different  medicinal  substances  exercise  over  the  excreting 
organs,  by  which  they  are  expelled  from  the  system,  is  apparently  of  the  same 
kind  as  that  which  the  same  bodies  exercise  topically  on  the  parts  of  the  body 
to  which  they  are  first  applied  (see  p.  107). 

Objections. — The  absorption  of  medicines  and  poisons  has  been  so  fully 
and  satisfactorily  proved  by  numerous  experimenters,  that  the  fact  is  now 
universally  admitted.    But  it  has  been  denied  that  this  absorption  is  essential 
or  necessary  to  the  action  of  these  agents  on  the  body.    "  We  must  strongly 
protest/'  say  Messrs.  Morgan  and  Addison,  "  against  the  assumption  that, 
because  a  poison  has  been  found  to  enter  and  pass  through  a  vein,  it  is  thence 
to  be  inferred  that  such  a  process  is,  under  all  circumstances,  absolutely 
necessary  to  its  operation,"    The  principal  objections  which  have  been  raised 
to  the  theory  of  the  operation  of  medicines  by  absorption  are  the  following :— • 
1.  The  analogy  letween  the  effects  of  injuries  and  poisons.— m.r 
Traversi  has  forcibly  pointed  out  the  analogy  observed  between  the  effects  of 
severe  injuries  and  of  poisons  which  operate  rapidly  on  the  system ;  for  example, 
of  strychnia  and  punctured  wounds,  both  of  which  cause  tetanus ;  and  he 
concludes  that  their  modus  operandi  must,  therefore,  be  identical;  and  as 
there  is  notliing  to  be  absorbed  in  the  one  case,  so  absorption  cannot  be  essential 

in  the  other.  ,  ,  . 

But,  as  Muller2  iias  observed,  "the  fact  of  two  substances  producing 
similar  symptoms  in  one  organ  does  not  prove  that  these  substances  produce 
exactly  the  same  effects,  but  merely  that  they  act  on  the  same  organ,  while 
the  essential  actions  of  the  two  may  be  very  different."    ,      .  , 

2  The  innocuousness  of  the  blood  of  a  poisoned  animal.— messrs. 
Morgan  and  Addison  assert  that  the  blood  circulating  m  the  carotid  artery  ot 
a  dog  poisoned  by  strychnia,  is  not  poisonous  to  a  second  dog;  and  they, 
therefore,  infer  that  this  poison  does  not  act  on  the  bram  by  absorption,  but 
by  an  impression  upon  the  extremities  of  the  nerves. 

By  the  aid  of  a  double  brass  tube  (fiff .  9),  consisting  of  two  short  brass  cyHudrical  tu^^^^^^ 
to  each  of  which  a  long  handle  is  attached  (fig.  '^^^^^^^^^'^^.'^        t  ^^^^ 

between  the  carotids  of  a  poisoned  and  of  a  sound  dog,  by  «onn^«J"f  j^^^^^^^^^^^  X  othe 
ends  of  the  divided  arteries  in  both  animals,  so  that  each  supplied  the  brain  ot  tlie  other 
S  the  portion  of  blood  M^hich  had  previously  passed  through  the  carotid  artery  to  his 
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own,  and,  consequently,  the  poisoned  dog  in  this  case  received  from  the  unpoisoned  animal 
a  supply  of  arterial  blood  equal  to  that  with  which  he  was  parting  (fig.  11).  One  of  the- 
dogs  was  then  inoculated  with  a  concentrated  preparation  of  strychnia,  which  had  been 
found  upon  other  occasions  to  produce  death  in  these  animals  in  about  three  minutes  and 
a  half.  In  three  minutes  and  a  half  the  inoculated  animal  exhibited  the  usual  tetanic 
symptoms  which  result  from  the  action  of  this  poison,  and  died  in  less  than  four 
minutes  afterwards,  viz.  about  seven  minutes  from  the  time  at  which  the  poison  was 
inserted,  during  the  whole  of  which  period  a  free  and  mutual  interchange  of  blood  between 
the  two  was  clearly  indicated  by  the  strong  pulsation  of  the  denuded  vessels  throughout 
their  whole  course.  The  arteries  were  next  secured  by  ligature,  and  the  living  was  separated 
from  the  dead  animal ;  but  neither  during  the  operation,  nor  subsequently,  did  the  survivor 
shew  the  slightest  symptom  of  the  action  of  the  poison  upon  the  system. 


Fig.  10 


IiG.  11. 


Double  Brass  Tube. 


Double  Circulation  between  the 
Carotids  of  a  poisoned  and 
a  sound  Dog. 


Single  cylindrical 
Brass  Tubes. 


To  the  conclusions  wliich  have  been  drawn  from  this  experiment  it  may  be 
replied,  first,  that  other  experiments  (see  p.  108)  have  shown  that  the  blood 
of  a  poisoned  animal  does  possess  poisonous  properties ;  and  secondly, 
that  the  experiment  of  Messrs.  Morgan  and  Addison  is  open  to  several 
objections. 

The  objections  to  this  experiment  are  threefold  : — 

1.  A  remarkable  error  pervades  the  whole  train  of  reasoning  adopted  by  Messrs.'Morgan 
and  Addison,  and  vitiates  some  of  their  conclusions.  They  assume  that  Magendie  considers 
actual  contact  with  the  brain  as  essential  to  the  operation  of  the  upas  poison.'  This 
assumption,  however,  is  not  correct.  "  In  1809,"  says  Magendie,^  "  I  laid  before  tlie 
first  class  of  the  French  Institute,  a  series  of  experiments  which  had  conducted  me  to  an 
unexpected  result;  namely,  that  an  entire  famUy  of  plants  (the  bitter  Strychnos)  have  the 
sinjjular  property  of  powerfully  exciting  the  spinal  maiTow,  without  involving,  except 
mdirectly,  the  functions  of  the  brain."    Now  it  is  evident  that,  in  the  experiment  per- 


1  Sec  pp.  42,  43,  47.  49,  &c.  of  the  Essay. 
'  Formulaire,  8me.  ed.  p.  1. 
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formed  by  Messrs.  Morgan  and  Addison,  the  blood  sent  from  the  carotid  artery  of  tlie 
poisoned  animal  to  the  brain  of  the  sound  one  could  only  reach  the  spinal  marrow  by  the 
usual  route  of  the  circulation  ;  that  is,  it  must  be  returned  by  the  jugular  veins  to  the 
heart,  from  thence  to  the  lungs,  back  again  to  the  heart ;  from  thence  into  the  aorta,  and 
then  'distributed  throuo;h  the  system.  Now  it  is  not  too  much  to  suppose  that,  during 
this  transit,  some  portion  of  the  poison  might  be  decomposed,  or  thrown  out  of  the 
system  before  it  could  arrive  at  the  spinal  marrow  :  and  even  if  this  were  not  the  case, 
this  organ  could  only  receive  a  small  quantity  of  the  poison  contained  in  the  system ; 
namely,  that  sent  by  the  vertebral  to  the  spinal  arteries.  Hence  we  ought  to  expect  that 
a  poison  thrown  into  the  arteries  will  operate  less  powerfully  than  when  thrown  into  the 
veins,  unless  it  be  into  the  arteries  supplying  the  parts  on  which  the  poison  acts.  More- 
over, as  an  anonymous  reviewer  fSir  David  Barry  ?]  has  observed,*  it  is  to  be  recollected, 
that  as  the  carotid  artery,  in  its  healthy  state,  is  little  more  than  one-fourth  of  the  calibre 
of  the  vessels  carrying  blood  directly  to  the  brain,  the  dog  not  inoculated  consequently 
was  subject  to  the  influence  of  one-fourth  only  of  the  quantity  of  the  poison  which  was 
conveyed  to  the  hrain  alone  of  the  inoculated  animal. 

2.  It  is  probable,  I  think,  that  the  circulation  of  the  blood  through  the  tube  was  not  so 
free  as  through  the  undivided  artery. 

3.  Dr.  Blake^  asserts,  that  as  "  soon  as  the  poison  begins  to  exert  its  influence  on  either 
animal,  the  pressure  in  its  arterial  system  will  be  diminished ;  and  thus,  far  from  the  blond 
containing  the  poison  being  sent  to  the  brain  of  the  sound  animal,  the  only  effect  of  the 
arrangement  will  be  to  cause  a  relux  of  pure  blood  from  the  arteries  of  the  sound  dog 
into  those  of  the  poisoned  one." 

3.  Eapid  action  of  a  poison  notwithstanding  that  its  direct  entrance 
into  the  heart  is  prevented following  experiments  were  made  by 
Messrs.  Morgan  and  Addison  : — 

The  iueular  vein  of  a  full-grown  dog  was  secured  by  two  temporary  ligatures ;  one  of 
^  which  was  tied  round  the 

Fig.  14. 


Tig.  12. 


IiG.  13. 


Fig.  12.  The  divided  vein  reconnected  by  a  brass  tube,  containing 

poison.    The  ligatures  not  yet  removed. 
Fig.  13.  Brass-conneeting-tube  containing  the  poison. 
Fig.  14.  Ligatures  loosened. 


upper,and  the  other  round 
the  lower  part  of  the  ex- 
posed vein.  The  vessel 
was  then  divided  between 
these  two  ligatures,  and 
the  truncated  extremities 
reconnected  by  means  of 
a  short  brass  cylinder  or 
tube  (fig.  13),  within 
which  was  placed  a  por- 
tion of  woorara,  of  the 
size  of  a  grain  of  canary- 
seed  (fig.  12).  Both  the 
temporary  ligatui-es  were 
then  removed  (fig.  14), 
the  accustomed  circula- 
tion thi-ough  the  vessels 
was  re-established,  and  in 
forty-five  seconds  the  ani- 
mal dropped  onthegronnd, 
completely  deprived  of  all 
power  over  the  muscles  of 
voluntary  motion :  in  two 
minutes,  convulsions  and 


respiration  had  entirely  ceased.  This  result  was  to  be  expected,  whatever  theory  be 
adoi)ted. 


'  Lond.  Med.  and  Fhys.  Journ.  vol.  l.xiii. 

2  Edinb.  Med.  and  Surg.  Joum.  vol.  liii.  p.  48. 
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In  another  experiment  two  temporary  ligatures  were  applied  to  the  jugular  vein,  as  in 

the  former  case.    A  cylinder  of 


Fig.  15. 


Fig.  16. 


Fig.  15, 


Fig.  16. 


a,  Cylinder  of  quill  containing  poison,  introduced 
into  the  vein  by  the  aperture,  b  ;  the  ligature, 
c,  being  afterwards  applied.  The  ligature,  d, 
not  yet  removed. 

Ligature,  d,  unloosened ;  e,  remaining. 


quill,  containing  a  little  woorara, 
was  introduced  into  the  vein 
between  the  two  ligatures  ;  ano- 
ther ligature  was  then  applied 
(fig.  15),  and  the  upper  temporary 
ligature  removed  (fig.  16).  In 
the  space  of  108  seconds  after 
the  removal  of  the  hgature,  the 
animal  dropped  in  convulsions,  as 
in  the  former  case,  and  expired  in 
3^  minutes.  Now,  in  this  experi- 
ment, the  direct  entrance  of  the 
poisoned  blood  into  the  heart, 
&c.  was  prevented  by  the  lower 
hgature ;  hence,  if  the  poison 
operated  by  contact  with  the 
brain,  a  greater  length  of  time 
was  necessary  for  its  effects  to  be 
produced ;  inasmuch  as  the  cir- 
culation was  no  longer  going  on 
through  the  trunk  of  the  jugular 
itself,  and,  therefore,  if  the  poison 
acted  by  actual  contact,  it  must 
have  got  into  the  system  by  the 
vessels  of  the  vein. 


This  experiment,  however,  cannot  be  regarded  as  conclusive.  For  although, 
the  "  result  is  certainly  different  from  what  might  have  been  anticipated,  on 
the  supposition  of  the  circulation  of  the  poison  in  the  blood  being  essential  to 
its  action,  yet  we  cannot  regard  it  as  a  conclusion  against  that  supposition, 
unless  it  were  shown  that  the  poison,  when  the  ligature  above  it  is  removed, 
and  when  it  mingles  itself  with  the  stream  of  blood  in  the  vein,  does  not  taint 
this  blood  as  far  back  as  the  next  anastomosing  branches,  and  so  make  its 
way  forward  to  the  heart.  That  this  is  not  the  etfect  of  removing  the  farther 
ligature  is  not  shown  by  these  authors  ;  and  their  other  experiments  in  favour 
of  their  peculiar  doctrine  of  the  mode  of  action  of  poisons,  we  have  no  diffi- 
culty in  pronouncing  to  be  inconclusive." ^  Moreover,  the  poison  may  act 
by  diffusion. 2 

4.  Ojieration  of  Medicines  hy  Nervous  Agency. 

A  considerable  number  of  remedial  agents  operate  physically  on  the  body, 
and  affect  remote  parts  through  the  agency  of  the  nervous  system.  The  most 
important  of  these  are— electricity,  heat,  cold,  hght,  mechanical  irritants,  and 
corrosives. 

Several  of  the  irritant  gases  produce  spasmodic  closure  of  the  larynx  when 
an  attempt  is  made  to  inhale  them  in  the  pure  and  undiluted  state.  Chlorine 
hydrochloric  acid  gas,  ammonia,  and  carbonic  acid,  excite  this  effect.  As 
these  substances  possess  very  different  chemical  properties,  while  they  produce 
an  effect  on  the  glottis  which  is  also  produced  by  mechanical  irritation,  it  is 
probable  that  their  action  is  physical.    The  fit  of  asthma  wliich  is  sometimes 


See  a  criticism  in  The  Brili.nh  nvd  Fareir/n  Medical  lieviev),  vo'.  v.  for  Jan  IS.T 
-  For  some  remarks  on  the  diffusion  of  substances  introduced  into  the  blood,  scu  Mai teucci's 
Lectures  on  the  Physical  Fhenomena  of  Life,  pp.  352-3 .   Lend.  184?. 
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brought  on  by  inhaling  the  dust  of  ipecacuanha  is^  perhaps,  excited  in  the 
same  way.  The  great  depression  of  the  heart's  action  which  the  corrosives 
occasion  when  they  are  swallowed,  is  similar  to  that  caused  by  wounds  or 
rupture  of  the  stomach,  intestine,  or  gall-bladder,  or  to  the  mechanical  violence 
done  to  a  limb  in  the  case  of  accidents.  They  act  on  the  principle  of  shock. ^ 
"  All  those  substances,''  says  Liebig,^  "which  produce  the  direct  destruction 
of  the  organs  with  which  they  come  into  contact,  may  be  compared  to  a  piece 
of  iron,  which  can  cause  death  by  inflicting  an  injury  on  particular  organs, 
either  when  heated  to  redness,  or  when  in  the  form  of  a  sharp  knife.  Such 
substances  are  not  poisons  in  the  limited  sense  of  the  word,  for  their  injurious 
action  depends  merely  upon  their  condition." 

The  agents  whose  operation  is  of  the  kind  here  referred  to  affect  remote 
parts  by  the  agency  of  the  true  spinal  and  ganglionic  systems.  The  mode  of 
action  of  those  which  act  through  the  true  spinal  system  is  excited  and  reflex; 
that  is,  an  impression  is  made  on,  and  carried  by,  the  incident  excitor  nerves 
to  the  nervous  centre,  which,  by  its  pecuhar  power,  affects  a  remote  part 
through  the  medium  of  its  reflex  motor  nerves.  The  mode  of  operation  of 
those  agents  which  act  through  the  ganglionic  system  is  excited,  and,  perhaps, 
may  also  be  reflex. 

Medicines  and  poisons,  properly  so  called,  were  formerly  supposed  to  act, 
not  by  absorption,  but  through  the  agency  of  the  nervous  system.  In  the 
present  state  of  our  knowledge,  however,  this  notion  is  quite  untenable  :  for 
while  the  evidence  adduced  in  favour  of  the  opinion  that  medicines  operate 
in  consequence  of  absorption  almost  amounts  to  absolute  demonstration,  the 
arguments  in  favour  of  the  sympathetic  action  of  these  agents  are  few,  feeble, 
and  of  doubtful  validity.  The  experiments  of  Dr.  Blake,  some  of  which  I 
have  already  (p.  109)  had  occasion  to  notice,  appear  to  me  to  have  given  the 
coup-de-grdce  to  the  latter  hypothesis.  ^  ^     ,  .    „  „ 

Of  the  various  circumstances  which  have  been  adduced  m  favour  ot  the 
sympathetic  action  of  medicines,  two  only  deserve  to  be  noticed.    They  are— 

1  The  velocity  of  operation  of  some  poisons.  _  j      ,  ,       .  • 

2.  The  limited  nervous  transmission  of  local  impressions  produced  by  certam 
medicinal  agents. 

1  The  velocitv  of  operation  of  some  poisons  (<?.  g.  hydrocyanic  acid,  conia, 
&c.)"  has  been  thought  to  be  incompatible  with  any  other  mode  of  operation 
but  that  by  nervous  impression. 

Dr  Blake' has  met  this  argument  by  declaring  that  poisons  are  not  instantaneous  in 
their  action,  but  that  sufficient  time  always  elapses  between  the  application  of  a  poison 
the  firs  symptom  of  its  action,  to  admit  of  its  coutact  with  the  tissue  which  it  affects. 
Thus  he  found!  that  after  half  a  drachm  of  coucentrated  hydrocyamc  ^cid  had  been  poured 
on  the  tongue,  eleven  seconds  elapsed  before  any  morbid  symptom  appeared,  aud  death 
L  tt  oecS  un^  thirty-three  seconds  after  the  exhibition  ot  the  po.sou  ;  and  on  repeating 
Dr  Christison's  experiment,  he  found  that  fifteen  seconds  elapsed  after  ten  drons  of  coma 
fsaturated  with  hyirocliloric  acid)  had  been  in  ected  mto  the  femoral  vem  of  a  do-^,  bcfo  e 
Sornsof  the  action  of  the  poison  appeared ;  and  death  did  not  occur  ""tU  tlu'-  y 
seSs  after  the  injection.   Now  the  time  required  for  a  substance  to  be  absorbed  by  the 

1  Dr  Mnrsliall  Hall's  Gulstonmn  Lectures  fox  1842,  p.  67.          ,        .  ,         j-.  j  i  t 

2  Liebig's  Orf/anic  Chewidry  in  its  Application  to  Ayrimlture  and  Fhjsiology,  edited  Ly  Lyon 
Plnyi'air,  Ph.D.  U  edit.  p.  353,  Lond.  1842. 

'■i  Minb.  Med.  and  Sitrg.  Jouru.  vol.  liii.  p.  35. 
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capillaries,  and  diffused  through  the  body,  may  not  exceed,  according  to  Dr  Blake,  nine 
seconds  So  that  the  interval  which  elapsed  in  the  preceding  experiments,  between  the 
application  and  the  effect,  is  quite  sufficient  to  admit  of  the  absorption  and  diffusion  of 
the  poison  (see  ante,  p.  109). 

2.  "It  is  maintained,"  says  Dr.  Christison,i  "that  a  limited  nervous 
transmission, — that  is,  the  conveyance  of  a  local  impression,  purely  functional 
in  its  nature,  to  parts  at  a  short  distance  from  the  textare  acted  on  directly,— 
must  occur  in  some  instances ;  as,  for  example,  in  the  action  of  belladonna  in 
dilating  the  pupil  when  applied  to  the  conjunctiva  of  the  eye,  and  in  the  effect 
of  opium  in  allaying  deep-seated  pain  when  applied  to  the  integuments  over 
the  affected  part." 

But  this,  in  reality,  is  no  argument.  The  dilatation  of  the  pupil  pro- 
duced by  the  application  of  belladonna  to  the  conjunctiva,  or  even  to  the 
temples,  is  a  fact  which  may  be  explained  as  well  by  vascular  as  by  nervous 
agency. 


5.  Circumstances  which  Modify  the  Effects  of  Medicines. 

The  circumstances  which  modify  the  effects  of  medicines  may  be  arranged 
under  two  heads ;  those  relating  to  the  medicine,  and  those  relating  to  the 
organism. 

1.  Relating  to  the  Medicine. — Under  this  head  are  included — 

a.  State  of  Aggregation.  —  The  state  of  aggregation  of  a  medicine 

modifies  the  effect.    Thus  morphia  is  more  active  in  solution  than  in  the 

solid  state. 

h.  Chemical  Combination. — The  soluble  salts  of  the  vegetable  alkaloids 
are  more  active  than  the  uncombined  alkalies ;  and  vice  versd,  the  insoluble 
salts  are  less  active.  Lead  and  baryta  are  rendered  inert  by  combination 
with  sulphuric  acid. 

c.  Phartnaceiitical  Mixture. — The  modifications  produced  by  medicinal 
combinations  have  been  very  ably  described  by  Dr.  Paris. ^  The  objects  to 
be  obtained,  he  observes,  by  mixing  and  combining  medicinal  substances,  are 
the  following : — 

Object  I. — To  promote  the  action  of  the  basis  or  principal  medicine : — 

a.  By  combining  the  several  different  forms  or  preparations  of  the  same  substance. 
^.  By  combining  the  basis  with  substances  which  are  of  an  analogous  nature,  i.  e. 

which  are  individually  capable  of  producing  the  same  or  kindred  effects, 
y.  By  combining  the  basis  with  substances  of  a  different  nature,  and  which  do  not 

exert  any  chemical  influence  upon  it,  but  are  found,  by  experience,  or  inferred  by 

analogy,  to  be  capable  of  rendering  the  stomach,  or  system,  or  any  particular  organ, 

more  susceptible  of  its  action. 

Object  II. — To  correct  the  operation  of  the  basis,  by  obviating  any  unpleasant  effects  it 
might  be  likely  to  occasion,  and  which  would_  pervert  its  intended  action,  and  defeat  the 
object  of  its  exhibition. 

a.  By  chemically  neutralising  or  mechanically  separating  the  offending  ingredient, 
fl.  By  adding  some  substance  calculated  to  guard  the  stomach  or  system  against  its 
deleterious  effects. 


*  Treatise  on  Poisons,  4th  ed.  1845,  p.  7. 

'  Pliarmacologia,  9th  edit.  p.  373,  et  seq.  1843. 
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Object  III. — To  obtain  the  joint  operation  of  two  or  more  medicines. 

.  By  uniting  those  substances  wLich  arc  calculated  to  produce  the  same  ultimate 

results,  but  by  modes  of  operation  totally  different. 
)3.  By  conibining  medicines  which  have  different  powers,  and  which  arc  required  to 
obviate  different  symptoms,  or  to  answer  different  indications. 

Object  IV. — To  obtain  a  now  and  active  remedy  not  afforded  by  any  single  substance. 

a.  By  combining  medicines  which  excite  different  actions  in  the  stomach  and  sysl  em, 

in  consequence  of  which  new  or  modified  results  are  produced. 
p.  By  combining  substances  which  have  the  property  of  acting  chemically  upon  eaeli 
other ;  the  results  of  which  are — 

a.  The  formation  of  new  compounds ; 

b.  The  decomposition  of  the  original  ingredients,  and  the  development  of  their 
more  active  elements. 

y.  By  combining  substances,  between  which  no  other  chemical  change  is  induced  than 
a  diminution,  or  increase,  in  the  solubility  of  the  principles  in  which  their  medicinal 
virtues  reside. 

a.  By  the  intervention  of  substances  that  act  chemically. 

b.  By  the  addition  of  ingredients  whose  operation  is  entirely  meciiauical. 

Object  V. — To  afford  an  eligible  form, 
a.  "With  reference  to  its  efficacy. 
jS.  With  reference  to  its  taste  or  appearance. 
y.  With  reference  to  its  consistence  or  equable  mixture. 
S.  With  reference  to  its  preservation. 

d.  Organic  peculiarities. — Yegetables  liave  their  medicinal  properties 
considerably  modified  by  the  nature  of  the  soil  in  which  they  grow;  by  climate, 
by  cultivation,  by  age,  and  by  the  season  of  the  year  when  gathered. 

e.  Dose. — The  modifications  produced  in  the  effects  of  medicines  by 
difi'erences  of  dose  are  well  seen  in  the  case  of  opium,  mercurials,  and 
turpentine. 

%.  Erlating  to  the  Organism. — Under  this  head  are  included  several 
circumstances,  of  which  the  most  important  are  the  following  : — 

jlfjg^  —  The  efCects  of  medicines  are  modified  by  the  age  of  the 
individual.  Thus  children  are  more  susceptible  than  adults;  and,  as  a 
general  rule,  it  may  be  stated  that  the  dose  should  be  augmented  in 
proportion  to  the  number  of  years  that  the  patient  is  old.  But  this  rule 
does  not  apply  to  very  aged  persons,  who  require  smaller  doses  than  adults 

in  the  prime  of  life. 

Gaubius,  Young,^  and  Hufeland,^  have  each  laid  down  rules  for  tlie  adap- 
tation of  tiie  doses  of  medicines  to  different  ages.  But  no  general  rule  is 
of  much  practical  value,  since  there  must  be  numerous  exceptions  to  it,^  on 
account  of  the  different  susceptibilities  to  the  influence  of  diiferent  medicines 
being  unequal  at  the  same  age.  Thus  infants  are  peculiarly  susceptible  of  the 
influence  of  opium,  and  to  them  this  medicine  must  either  not  be  exhibited 
at  all,  or  at  least  with  extreme  caution.  _  But  the  case  is  far  otherwise  with 
respect  to  calomel  and  some  other  medicines. 

The  following  posological  table  for  dift'erent  ages  is  a  translation  of  tlie  one 
contained  in  the  Pharmacopoeia  of  Guy's  Hospital,  and  is  more  extended 
than  any  other  which  I  have  met  with. 


'  IntrodurJion  to  MedicaJ  Literature,  p.  453,  2d  edit.  Lond.  1823. 
2  Lehrbuch  der  allyemeinen  Ileilcimde,  p.  84,  2tc  Aufl.  Jeiia,  1830. 
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Maximum  Dose. 

A&E. 

One  Ounce. 

One  Drachm. 

une  ocrupie. 

Months. 

1   

gr.  iij. 

3   

iv. 

ij- 

9   

vij. 

Years. 

1   

5j. 

viij. 

"j- 

2   

Xjss. 

X.  •) 

iv. 

3   

5jss. 

4*  

XV. 

V. 

5   

5ijss. 

xviij. 

6   

XX. 

vij. 

7   

Xiii'ss. 

XXV. 

viij. 

§ss. 

5ss. 

3ss. 

10   

Xivss. 

gr.  XXIV. 

gr.  xij. 

sV. 

xl. 

xiv. 

XVSS. 

XV. 

15   

xlv. 

xvj. 

18   

xvij. 

20   

1. 

xviij. 

21  to  45*  

5j- 

3j- 

5v'j. 

gr.  1. 

gr.  svnj. 

60  to  70   

3vj. 

xlv. 

xvj. 

80  to  90   

xl. 

xiv. 

100*  

5S8. 

5ss. 

9S3. 

b.  Sex. — The  sex  has  an  influence  on  the  operation  of  medicines.  Females 
possess  greater  susceptibility  of  the  nervous  system,  more  excitability  of  the 
vascular  system,  and  less  energy  or  power,  than  males ;  and  medicines  act 
on  them  more  rapidly,  powerfully,  and  for  a  shorter  period,  than  on  males. 
In  these  respects,  indeed,  they  approach  children.  Hence,  therefore,  medi- 
cines should  be  administered  in  smaller  doses,  and  at  somewhat  shorter 
intervals,  than  to  men. 

The  periods  of  menstruation,  pregnancy,  and  lactation,  are  attended  with 
peculiarities  in  relation  to  the  action  of  medicines.  Drastic  purgatives  should 
be  avoided  during  these  states,  especially  during  the  two  first.  Agents  which 
become  absorbed,  and  thereby  communicate  injurious  qualities  to  the  blood, 
are  to  be  avoided  during  pregnancy  and  lactation. 

c.  Mode  of  life:  Occupation. — These  circumstances  affect  the  suscepti- 
bility of  the  whole  organism,  or  of  different  parts,  to  the  influence  of  external 
agents. 

d.  Habit. — The  habitual  use  of  certain  medicinal  or  poisonous  agents 
especially  narcotics,  diminishes  the  influence  which  they  ordinarily  possess 
over  the  body.  Of  the  truth  of  this  statement  we  have  almost  daily  proofs 
in  confirmed  drunkards,  in  chewers  and  smokers  of  tobacco,  and  in  opium- 
eaters.  Instances  of  the  use  of  enormous  doses  of  opium,  with  comparatively 
alight  effects,  are  found  in  every  work  on  pharmacology.  One  of  the  most 
remarkable  which  I  have  met  with  is  that  related  bv  G.  V.  Zeviani.^  A 


VeronM%Tp^9'lf'l7?£r''°  ^''"  "  cli  Matcmatica  e  Fcsica  della  Societa  Ilaliana: 
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woman  of  the  name  of  Galvani,  durinp;  a  period  of  tliirty-four  years,  took 
more  than  two  cwt.  of  solid  opium  !  1  Wlieu  nineteen  years  old  she  fell  down 
stairs,  and  divided  her  urethra  by  a  knife.  Allliough  the  wound  healed,  she 
was  unable  to  pass  her  urine  in  the  usual  way,  but  vomited  it  up  daily  with  . 
excruciathig  pain,  to  relieve  which  she  resorted  to  the  use  of  opium,  the  doses 
of  which  were  gradually  increased  to  200  grains  daily. 

The  influence  of  acrid  or  irritating  substances  is  but  little  diminished  by 
repetition, — a  remark  which  apphes  especially  to  bodies  derived  from  the 
mineral  kingdom. 

Several  attempts  have  been  made  to  account  for  the  effect  of  habit.  Some  ascribe  it 
to  an  increased  power  acquired  by  the  stomach  or  tissues  of  decomposing  the  medicinal 
£|gent.^  Miiller,^  on  the  other  hand,  attributes  a  great  number  of  the  instances  of 
habituation  to  the  organ  becoming  saturated  with  the  medicine,  while  _  it  remains 
susceptible  of  other  agents.  But  a  strong  objection  to  this  hypothesis  is,  that  the 
effect  of  habit  is  observed  principally  in  the  case  of  vegetable  iiarcotics,  and  is  scarcely 
perceived  in  the  case  of  inorganic  substances  which  have  the  most  powerful  affinities  for 
the  constituents  of  the  animal  tissues.  The  same  physiologist  ascribes  part  of  the 
phenomena  observed  in  the  effects  of  habit  to  the  excitability  of  the  organ  being  deadened 
by  the  stimulus  being  too  often  repeated. 

e.  Diseased  Conditions  of  the  Body. — Diseases  of  various  kinds  some- 
times have  a  remarkable  influence  in  modifying  the  effects  of  medicines — a 
fact  of  considerable  importance  in  practice.  Two  of  the  best  known  instances 
of  this  are  the  diminished  influence  of  opium  in  tetanus,  and  of  mercury  in 
fever. 

Eegin^  has  endeavoured  to  explain  the  diminished  influence  of  opium  in  tetanus,  by- 
assuming  that  the  stomach  acquires  an  increase  of  assimilative  power.  But  ]\Ir.  Abernethy^ 
found  thirty  drachms  of  solid  opium  undissolved  in  the  stomach  of  a  man  who  died  from 
traumatic  tetanus,  and  to  whom  opium  was  given  in  enormous  doses  during  life.  More- 
over, Begins  hypothesis  would  not  explain  the  dimmished  influence  of  mercury  m  fever. 

/.  Climate. — The  well-known  influence  of  climate  in  modifying  the  struc- 
ture and  functions  of  the  animal  economy,  and  in  promoting  or  alleviating 
certain  morbid  conditions,  necessarily  induces  us  to  ascribe  to  it  a  power  of 
modifying  the  effects  of  medicines.  But  it  is  difficult  to  obtain  pure  and 
unequivocal  examples  of  it,  in  consequence  of  the  simultaneous  presence  and 
influence  of  other  powerful  agents. 

g.  M.  ind.—1\\^  effects  of  medicines  are  very  much  modified  by  the  influence 
of  tlie  mind.  Hufeland^  knew  a  lady  who,  having  conceived  a  violent  aversion 
to  clysters,  was  thrown  into  convulsions  by  the  injection  of  a  mixture  of  oil 
and  milk.  I  have  known  the  most  violent  effects  attributed  to  bread  pills, 
which  the  patients  had  been  previously  informed  exercised  a  powerful  influence 
over  the  system.  Much  of  the  success  obtained  by  empirical  practitioners 
depends  on  the  confidence  which  patients  have  in  the  medicines  administered. 

h.  i^ac^.-Difi'erences  of  race  have  been  supposed  to  give  rise,  in  some 
cases,  to  diftcrences  in  the  action  of  medicines  on  the  body.    Thus  Charvet 
ascribes  to  this  circumstance  the  dift'erent  effects  of  opium  on  the  Javanese 
and  Malays  (both  belonging  to  the  Mongolian  race)  as  compared  with  those 


1  Christison'a  Treatise  on  Poisons,  pp.  31  and  85,  4tli  edit.  184,5. 
-  Pliysiolofji/,  by  Jioly,  p.  GO. 
^  'fraila  il'e  Thvrapei'uique,  t.  i.  p.  113,  Paris,  1825. 
*  Lancet,  vol.  v.  1824,  p.  71. 
C>/>.  c*/.  p.  80. 

"  De  I' Action  comparee  de  I'Opium,  p.  59,  Paris,  1826. 
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produced  on  Europeans,  Turks,  and  Persians  (the  Caucasian  race).  "The 
Javanese/'  says  Lord  Macartney/  "  under  the  influence  of  an  extraordinary 
dose  of  opium,  becoming  frantic  as  well  as  desperate,  not  only  stab  the  objects 
of  their  hate,  but  sally  forth  to  attack,  in  like  manner,  every  person  they 
meet,  till  self-preservation  renders  it  necessary  to  destroy  them."  A  similar 
account  is  given  by  Raynal^  of  the  effects  of  opium  on  the  Malays. 

i.  Temperametits. — Temperament  also  modifies  the  influence  of  medicines 
on  the  system.  The  phlegmatic  temperament  is  less  susceptible  of  the 
influence  of  remedies  than  the  choleric,  the  sanguine,  and  the  melancholic. 
In  the  sanguine  temperament,  stimulants  are  to  be  employed  very  cautiously ; 
in  the  nervous  temperament,  evacuants  are  to  be  used  with  great  care. 

k.  Idiosyncrasy. — The  influence  of  idiosyncrasy  in  modifying  the  effects 
of  medicines  and  poisons  is,  in  general,  to  increase  their  activity.  Thus, 
some  individuals  are  peculiarly  susceptible  of  the  action  of  opium,  others  of 
mercury,  and  some  of  alcohol.  The  dust  or  odorous  emanation  of  ipecacuanha, 
in  certain  persons,  produces  short  and  difficult  respiration,  like  that  of  asthma. 
The  late  Mr.  Haden^  has  related  a  case  in  which  two  drachms  and  a  half  of 
tincture  of  colchicum  produced  death :  the  mother  of  the  patient  was  also 
exceedingly  susceptible  of  the  action  of  colchicum,  even  in  very  small  doses. 
In  some  instances,  however,  the  effect  of  idiosyncrasy  is  to  diminish  the 
activity  of  the  medicines.  Thus  some  persons  are  exceedingly  "insusceptible 
of  the  action  of  mercury. 

/.  Tissue  or  Organ. — The  nature  of  the  part  to  which  a  medicine  is  applied, 
has  an  important  influence  over  the  effect  produced.  The  stomach,  for 
example,  is  much  more  susceptible  of  medicinal  impressions  than  the  skin. 
Opium  acts  more  powerfully  when  applied  to  the  serous  than  to  the  mucous 
tissues.  Carbonic  acid  operates  as  a  positive  poison  when  taken  into  the 
lungs,  but  as  a  grateful  stimulant  when  applied  to  the  stomach.  The  modifi- 
cations effected  in  the  action  of  medicines  by  the  differences  of  tissue  or  organ 
depend  partly  on  the  relative  rapidity  of  absorption,  and  partly,  perhaps,  on 
the  unequal  degree  of  decomposition  which  these  agents  undergo  in  different 
tissues.* 


5.  Therapeutical  Effects  of  Medicines. 

.  The  effects  produced  on  diseases,  by  the  influence  of  medicines,  are  denomi- 
nated therapeutical.  They  are  sometimes  termed  secondary,  because,  in  a 
great  majority  of  instances,  they  are  subordinate  to  those  already  described 
under  the  name  of  physiological. 

Mode  of  Production. — Therapeutical  effects  are  produced  in  two  ways : — 
1.  Sometimes  medicines  remove  or  destroy  the  exciting  causes  of  dis- 
ease, when  these  are  still  acting,  and  are  material  and  cognizable.    They  do 
this  by  either  a  direct  or  indirect  influence. 

a.  When  they  act  directly,  they  are  termed  by  Hufeland^  specifica 


I  Embassy  to  China,  vol.  i.  pp.  263-4,  Lond.  1792, 

^  Hisloire  FhiJosophi/pic  et  Folilujiie  des  Dmx  Indes,  t.  Icr  p.  359,  Geneve  1780 
^  '^\K\^%\\%m\'%  Translation  of  Magendie's  Formulary^  with  Notes  bv  C.  T  I'lndi'ii  E^n   n  08 
4th  edit.  Lond.  1825.  j    <      liuutn,  x^sq.  p.  vo, 

See  Christison  On  Poisons  4th  edit.  pp.  30-31, 
*  Op.  supra  cit.  p,  78  , 
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qualitativa.  Antidotes  which  render  poisons  inert,  and  agents  wliich  destroy 
intestinal  worms  or  cutaneous  parasites,  act  in  this  way. 

jS.  Some  of  them  act  iiidirecthj ;  as  emetics  given  to  dislodge  a  biliary 
calculus,  or  purgatives  to  remove  irritating  matters  from  the  alimentary  canal. 

2.  In  a  large  majority  of  instances,  however,  the  causes  of  disease  have 
ceased  to  act ;  or,  if  still  acting,  are  either  not  cognizable,  or,  if  cognizable, 
are  not  of  a  material  nature.  In  all  such  cases  we  administer  medicines  to 
alter  diseased  action.  The  agents  which  we  employ  for  this  purpose  operate 
either  directly  or  indirectly. 

a.  They  act  directly  when  their  particles  come  in  contact  with  the  diseased 
part,  either  by  immediate  application  to  it,  as  in  the  case  of  unguents,  lotions, 
gargles,  collyria,  injections,  and  other  topical  agents ;  or  by  absorption,  and 
through  the  medium  of  the  circulation,  as  when  we  employ  the  turpentines  in 
gleet  and  leucorrhoea. 

/3.  They  act  indirectly  when  their  influence  is  exerted  directly  on  some 
other  part,  and  through  this  indirectly  on  the  seat  of  the  disease.  The  bene- 
ficial effects  of  purgatives  in  cutaneous  and  cerebral  diseases,  of  diuretics  in 
dropsies,  of  opium  in  allaying  spasm  of  the  intestinal  canal  or  in  checking 
diarrhoea,  and  of  blisters  in  intestinal  diseases  generally,  are  obtained  in  this 
way. 

In  all  these  cases,  we  explain  the  therapeutic  effect  by  assuming  that  a  new 
kind  of  action  is  set  up  in  the  part  affected,  by  which  the  previous  morbid 
action  is  superseded ;  and  that  the  new  action,  or  artificial  disease,  subsides 
when  the  use  of  the  medicine  is  suspended  or  desisted  from. 

Fundamental  Methods  of  Cure. — According  to  the  homoeopathists, 
there  are  only  three  possible  relations  between  the  symptoms  of  diseases  and 
the  specific  effects  of  medicines — namely,  ofposition,  resenihlance,  and 
heteroyeneity.  It  follows,  therefore,  that  there  are  only  three  imaginable 
methods  of  employing  medicines  against  disease ;  and  these  are  denominated 
antipathic,  homoeopathic,  and  allopathic. 

1.  Antipathia, — The  antipathic  (so  called  from  hvrl,  op)posite,  and  7ra0oc, 
a  disease),  enantiopathic,  or  palliative  method,  consists  in  employing 
medicines  which  produce  effects  of  an  opposite  nature  to"  the  symptoms  of  the 
disease;  and  the  axiom  adopted  is  "  contraria  contrariis  opponenda!^ 
Though  this  principle  was  admitted  in  several  ancient  schools,  yet  it  was 
explained  and  carried  out  at  different  periods  in  very  different  ways.  Thus 
Hippocrates,  who  may  be  regarded  as  the  founder  of  this  doctrine,  observes,^ 
that  "  all  diseases  which  proceed  from  repletion  are  cured  by  evacuation ;  and 
those  which  proceed  from  evacuation  are  cured  by  repletion.  And  so  on  in  the 
rest ;  contraries  are  the  remedies  of  contraries.''  The  Methodists  also  adopted  it, 
though  in  a  different  sense,  when  they  treated  the  strictum  by  relaxing  agents, 
and  the  laxmn  by  astringents.  The  Galenists,  likewise,  were  antipathists, 
since  they  employed  hot  remedies  to  combat  cold  diseases,  and  treated  moist 
maladies  by  dry  remedies. 

We  adopt  this  practice  when  we  employ  purgatives  to  relieve  constipation ; 
depletion  to  counteract  plethora;  cold  to  alleviate  the  effects  of  scalds; 
narcotics  to  diminish  preternatural  sensibility  or  pain;  opium  to  check 
diarrhoea;  and  astringents  to  combat  relaxation. 


'Jphoriami,  Section  2uila. 
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The  homceopathists  object  to  antipathic  remedies,  on  the  ground  that, 
thou2;h  the  primary  effects  of  these  agents  may  be  opposite  to  the  phenomena 
of  a  disease,  the  secondary  effects  are  similar  to  tliem.  "  Constipation  excited 
by  opium  (primitive  effect)  is  followed  by  diarrhoea  (secondary  effect) ;  and 
evacuations  produced  by  purgatives  (primitive  effect)  are  succeeded  by 
costiveness,  which  lasts  several  days  (secondary  effect) /'^  But  the  beneficial 
influence  of  numerous  antipathic  remedies  {e.  g.  opium  in  diarrhoea)  is  too 
well  established  to  admit  of  doubt. 

2.  Homceopathia. — The  homoeopathic  (so  called,  from  0^010^,  like  or 
similar,  and  iraQog,  a  disease,)  method  of  treating  diseases  consists  in  ad- 
ministering a  medicine  capable  of  producing  effects  similar  to  the  one  to  be 
removed,  and  the  axiom  adopted  is  "  similia  similibus  curantitr." 

Hahnemann's  first  dissertation  on  homoeopathy  was  pubHshed  in  1796,  in 
Hufeland's  Journal.^  In  1805  appeared  his  "  Fragmenta  de  viribus  medi- 
camentorum  positivis."  But  the  first  systematic  account  of  this  doctrine 
appeared  in  1810,  in  a  work  entitled  "  Org  a  fi  on  der  rationellen  Heil- 
kimde." 

The  following,  says  Hahnemann,  are  examples  of  homceopatliic  cures 
performed  unintentionally  by  physicians  of  the  old  school  of  medicine  : — 

The  author  of  the  fifth  book,  'ETri^r/juiwv,  attributed  to  Hippocrates,  speaks 
of  a  patient  attacked  by  the  most  violent  cholera,  and  who  was  cured  solely 
by  white  hellebore ;  which,  according  to  the  observations  of  Eorestus,  Le- 
delius,  Eeimann,  and  many  others,  produces  of  itself  a  kind  of  cholera. 
Tlie  Enghsh  sweating  sickness  of  1415,  which  was  so  fatal  that  it  killed  99 
out  of  100  affected  with  it,  could  only  be  cured  by  the  use  of  sudorifics. 
Dysentery  is  sometimes  cured  by  purgatives.  Tobacco,  which  causes  giddi- 
ness, nausea,  &c.,  has  been  found  to  relieve  these  affections.  Colchicum 
cures  dropsy,  because  it  diminishes  the  secretion  of  urine,  and  causes  asthma 
in  consequence  of  exciting  dyspnoea.  Jalap  creates  gripes ;  therefore  it  allays 
the  gripes,  which  are  so  frequent  in  young  children.  Senna  occasions  colic ; 
therefore  it  cures  this  disease.  Ipecacuanha  is  effectual  in  dysentery  and 
asthma,  because  it  possesses  the  power  of  exciting  dysentery  and  asthma. 
Belladonna  produces  difficult  respiration,  burning  thirst,  a  sense  of  choking, 
together  with  a  horror  of  liquids  when  brought  near  the  patient ;  a  flushed 
countenance,  eyes  fixed  and  sparkling,  and  an  eager  desire  to  snap  at  the  by- 
standers ;  in  short,  a  perfect  image  of  that  sort  of  hydrophobia  which  Sir 
Theodore  de  Mayerne,  Miinch,  Buchholz,  and  Neimicke,  assert  they  have 
completely  cured  by  the  use  of  this  plant.  When,  indeed,  belladonna  fails  to 
cure  canine  madness,  it  is  attributable,  according  to  Hahnemann,  either  to  the 
remedy  having  been  given  in  too  large  doses,  or  to  some  variation  in  the 
symptoms  of  the  particular  case,  which  required  a  different  specific — perhaps 
hyoscyamus,  or  stramonium.  Drs.  Hartlaub  and  Trinks  have  subsequently 
added  another  homoeopathic  remedy  for  hydrophobia — namely,  cantharides. 
Opium  cures  lethargy  and  stupor,  by  converting  it  into  a  natural  sleep.  The 
same  substance  is  a  cure  for  constipation.  Vaccination  is  a  protection  from 
small-pox,  on  homoeopathic  principles.  The  best  appHcation  to  frost-bitten 
parts  is  cold,  either  by  the  use  of  some  freezing  mixture,  or  by  rubbing  the 


'  Ilabiicrnaiin,  OrganoH,  §  l.xi. 

^  Mec  the  Preface  to  ike  English  Translaiion  of  Ike  "  Orffanon." 
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part  with  snow.  In  burns  or  scalds  tlic  best  means  of  relief  are  the  exposure 
of  the  part  to  heat,  or  the  application  of  heated  spirit  of  wine  or  oil  of 
turpentine. 

Hahnemann  thinks  that  it  is  of  little  importance  to  endeavour  to  elucidate, 
in  a  scientific  manner,  liow  the  homoeopathic  remedy  eliects  a  cure;  but  he 
offers  the  following  as  a  probable  explanation.  The  medicine  sets  up,  in  the 
suffering  part  of  the  organism,  an  artificial  but  somewhat  stronger  disease, 
which,  on  account  of  its  great  similarity  and  preponderating  influence,  takes 
the  place  of  the  former ;  and  the  organism  from  that  time  forth  is  affected 
only  by  the  artificial  complaint.  This,  from  the  minute  dose  of  the  medicine 
used,  soon  subsides,  and  leaves  the  patient  altogether  free  from  disease ;  that 
is"  to  say,  permanently  cured.  As  the  secondary  effects  of  medicines  are  always 
injurious,  it  is  very  necessary  to  use  no  larger  doses  than  are  absolutely  requi- 
site, more  especially  as  the  effects  do  not  decrease  in  proportion  to  the  dimi- 
nution of  the  dose.  Thus  eight  drops  of  a  medicinal  tincture  do  not  produce 
four  times  the  effects  of  two  drops,  but  only  twice  :  hence  he  uses  exceedingly 
small  doses  of  medicines.  Proceeding  gradually  in  his  reductions,  he  has 
brought  his  doses  down  to  an  exiguity  before  unheard  of,'  and  seemingly  in- 
credible. The  millionth  part  of  a  grain  of  many  substances  is  an  ordinary 
dose ;  but  the  reduction  proceeds  to  a  bilhonth,  a  trillionth,  nay,  to  the 
decillionth  of  a  grain,  and  the  whole  materia  medica  may  be  carried  in  the 
waistcoat-pocket ! 

The  following  is  the  method  of  obtaining  these  small  doses  :— Suppose  the 
substance  to  be  a  solid ;  reduce  it  to  powder,  and  mix  one  grain  of  it  with 
ninety-nine  grains  of  sugar  of  milk  :  this  constitutes  the  first  attenuation. 
To  obtain  the  second  attenuation,  mix  one  grain  of  the  first  attenuation  with 
a  hundred  grains  of  sugar  of  milk.  The  third  attenuation  is  produced  by 
mixing  one  grain  of  the  second  attenuation  with  ninety-nine  grains  of  sugar 
of  milk.  In  this  way  he  proceeds  until  he  arrives  at  the  thirtieth  attenu- 
ation. Water  is  the  diluent  for  hquid  medicines.  The  following  table  shows 
the  strength  of  the  different  attenuations,  with  the  signs  he  employs  to  dis- 
tinguish them : — 

Jtlemtations.       Parts  of  a  Grain. 

V.  Fifteenth    One-quiritillionth. 

"VI.  Eighteenth    Oiie-sextillionth. 

VII.  Twenty-first   Oiie-septillionth.  | 

VIII.  Tweuty-fourth           Oue-octilliouth.  1 

IX.  Tweuty-seveuth    ...  One-nonillionth. 

X.  Thirtieih    One-decillionth. 

Here  is  a  tabular  view  of  the  doses  of  some  substances  employed  by  the 
homoeopathists : — 

Charcoal,  one  or  two  decillionths  of  a  grain. 
Chamomile,  two  quadrillionths  of  a  grain. 
Nutmeg,  two  mUlionths  of  a  gram. 
Tartar  emetic,  two  billionths  of  a  grain. 
Opium,  two  decillionths  of  a  drop  of  a  spirituous  solution. 
Arsenious  acid,  one  or  two  decillionths  of  a  grain. 
.  Ipecacuanha,  two  or  three  inillionths  of  a  grain. 

These  doses  are  given  in  pills  [glohtUi),  each  about'the  size  of  a  poppy-seed. 
Hahnemann  gravely  asserts,  tliat  the  length  of  time  a  powder  is  rubbed,  or 
the  number  of  shakes  we  give  to  a  mixture,  influences  the  effect  on  the  body. 


Attenuations.       Tarts  of  a  Grain. 

1.  First    One-hundredth. 

2.  Second    One-thousandth. 

I.  Third   One-millionth. 

II.  S  xth   One-billionth. 

III.  Ninth   One-trillionth. 

IV.  Twelfth   One-quadrillionth. 
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Rubbing  or  shaking  is  so  energetic  in  developing  tlie  inherent  virtues  of 
medicines,  that  latterly,  says  Hahnemann,  "  I  have  been  forced,  by  experience, 
to  reduce  the  number  of  shakes  to  two,  of  which  I  formerly  prescribed  ten  to 
each  dilution/'^  In  mixing  a  powder  with  sugar,  the  exact  period  we  are  to 
rub  is,  therefore,  laid  down;  and  in  dissolving  a  solid  in  water,  we  are  told 
to  move  the  phial  "circa  axin  siia?n  "  and  at  each  attenuation  to  shake  it 
tivice — "  his  hrachio  quidem  bis  moto,  concute.'"^ 

The  principal  facts  to  be  urged  against  this  doctrine  may  be  reduced  to 
four  heads :  — 

1st.  Sorae  of  our  best  and  most  certain  medicines  cannot  be  regarded  as  homoeopathic : 
thus  substances  which  destroy  the  itch  insect  (Acarus  Scabiei),  and  thereby  core  the  itch, 
are  incapable  of  producing  this  malady.  Andral  took  quina  in  the  requisite  quantity,  but 
■without  acquiring  intermittent  fever ;  yet  no  person  can  doubt  the  fact  of  the  great 
benefit  frequently  derived  from  the  employment  of  this  agent  in  ague ;  the  paroxysms 
cease,  and  the  patient  seems  cured.  "  But,"  says  Hahnemann,  "  are  the  poor  patients 
really  cured  in  these  cases  ?"  AU  that  can  be  said  is,  that  they  seem  to  be  so  ;  but  it 
would  appear,  according  to  this  homoeopathist,  that  patients  do  not  know  wlien  they  are 
well.  We  are  also  told  that,  whenever  an  intermittent  resembles  the  effects  of  cinchona, 
then,  and  not  tiU  then,  can  we  expect  a  cure.  I  am  afraid,  if  this  were  true,  very  few 
agues  could  be  cured. 

2dly.  In  many  cases  homoeopathic  remedies  would  only  increase  the  original  disease ; 
and  we  can  readily  imagine  the  ill  efPects  which  would  arise  from  the  exhibition  of  acrids 
in  gastritis,  or  of  cantharides  in  acute  inflammation  of  the  bladder,  or  of  mercury  in 
salivation. 

3dly.  The  doses  in  which  these  agents  are  exhibited  are  so  exceedingly  small,  that  it 
is  difficult  to  believe  they  can  produce  any  effect  on  the  system,^  and  we  may  infer 
that  the  supposed  homoeopathic  cures  are  referable  to  a  natural  and  spontaneous  cure, 
aided,  in  many  cases,  by  a  strict  attention  to  diet  and  regimen.  What  effect  can  be  ex- 
pected from  a  decillionth  part  of  a  drop  of  laudanum,  or  a  millionth  of  a  grain  of  charcoal  ? 
Hahnemann  says,  it  is  foolish  to  doubt  -  the  possibility  of  that  which  really  occurs  ;  and 
adds,  that  the  sceptics  do  not  consider  the  rubbing  and  shaking  best  owed  upon  the 
homoeopathic  preparation,  by  which  it  acquires  a  wonderful  development  of  power  ! 

4thly.  Homoeopathy  has  been  fairly  put  to  the  test  of  experiment  by  some  of  the  mem- 
bers of  the  Jcademie  de  MHecine,  and  the  result  was  a  failure.  Andral  tried  it  on  130 
or  140  patients,  in  the  presence  of  the  hpmoeopathists  themselves,  adopting  every  requisite 
care  and  precaution,  yet  in  no  one  instance  was  he  successful.^ 

3.  Allopathia. — The  allopathic  (so  called  from  aXXoc,  another,  and 
7ra0oc,  a  disease,)  or  heteropathic  method  consists  in  the  employment  of 
medicines  which  give  rise  to  phenomena  altogether  different  or  foreign  (neither 
similar  nor  exactly  opposite)  to  those  of  the  disease. 

Under  this  head  is  included  that  mode  of  cure  effected  by  what  is  called 
antar/onism  or  counter-irritation ;  that  is,  the  production  of  an  artificial  or 
secondary  disease  in  order  to  reheve  another  or  primary  one.  It  is  a  method 
of  treatment  derived  from  observation  of  the  iniiuence  which  maladies 


^  Org  anon. 

2  See  Dr.  Quiii's  Pharmacovmia  Homcepathica. 

^  The  statements  of  the  honueopathists  with  regard  to  the  effects  of  medicines  are  truly  absurd 
and  ridiculons.  In  the  Irencli  edition  of  Hahnemann's  Materia  Medica,  no  less  than  fortvVive 
octavo  pai^es  are  devoted  to  the  statement  of  720  symptoms  produced  by  the  one-millionth  of  a  grain 
of  vegetable  charcoal  and  of  I'JO  symptoms  caused  by  the  like  quantity  of  animal  charcoal.  Among 
the  many  effects  ascribed  to  these  ageuts  we  And  "  itching  of  the  internal  angle  of  the  left  eye  " 

hoar  ''"^<  "s"  T  1  °"      '"'7    r  ^'=1^';?""-'^ ^''''^'i:  "  '^-ft  nistril  f  an 

obscene.  ^    ^  ^""^  °^       observations  arc  filthy  and 

*  See  Medical  Gazdle,  vol.  xv.  p.  923. 
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mutually  exert  over  each  other.  Eor  example,  it  has  been  frequently  noticed, 
that  if  a  diarrhoea  come  on  during  the  progress  of  some  internal  diseases,  the 
latter  are  often  amehorated,  or  perhaps  rapidly  disappear,  apparently  in  conse- 
quence of  the  secondary  affection.  The  result  of  observations  of  this  kind 
would  naturally  be  the  employment  of  alvine  evacuants  in  other  analogous 
cases  vi^here  diarrhoea  did.  not  spontaneously  take  place :  and  this  practice  is 
frequently  attended  with  beneficial  results.  The  appearance  of  a  cutaneous 
eruption  is  sometimes  the  signal  for  the  disappearance  of  an  internal  affection ; 
and  vice  versa,  the  disappearance  of  a  cutaneous  disease  is  sometimes 
followed  by  disorder  of  internal  organs.  Here  we  have  another  remedy 
suggested,  namely,  the  production  of  an  artificial  disease  of  the  skin,  as  by 
bHsters,  by  an  ointment  containing  emetic  tartar,  or  by  other  irritating  appli- 
cations,— a  suggestion,  the  advantage  of  which  experience  has  frequently 
verified.  I  might  bring  forward  numerous  other  examples  to  prove  the  fact 
(which,  however,  is  so  well  known  as  to  require  httle  proof),  that  morbid 
action  in  one  part  will  often  cease  in  consequence  of  a  morbid  action  taking 
place  in  another.  Diseases,  then,  appear  to  have  what  Dr.  Pring^  calls  a 
curative  relation  with  respect  to  each  other ;  and  we  shall  find  that  the 
greater  part  of  our  most  valuable  and  certain  remedies  operate  on  the  principle 
of  antagonism  or  counter-irritation  ;  that  is,  they  produce  a  secondary  disease 
which  is  related  to  the  primary  one.  Dr.  Parry2  calls  this  the  "  cure  of 
^  diseases  hy  conversion!' 

Mr.  Hunter  says,  lie  has  seen  bubo  cured  by  an  emetic.  Now,  it  is  very  improbable 
that  the  benefit  arose  from  the  mere  evacuation  of  the  contents  of  the  stomach.  _  The 
only  plausible  explanation  to  be  offered  is,  that  the  emetic  sets  up  a  new  action  in  the 
system  which  was  incompatible  with  that  going  on  in  the  groin.  If  this  notion  be  cor- 
rect emetics  act  as  counter-irritants.  The  eiScacy  of  purgatives,  in  affections  of  the  head, 
is  best  accounted  for  by  supposing  that  they  operate  on  the  principle  of  counter-u-ritatiou 
Blisters  cauteries,  issues,  moxa,  and  other  remedies  of  this  kind,  are  generally  admitted 
to  have 'a  similar  mode  of  operation.  Even  the  efficacy  of  blood-letting,  in  inflammatory 
affections  is  better  explained  by  assuming  that  this  agent  induces  some  new  action,  incom- 
patible with  the  morbid  action,  than  that  it  is  merely  a  debilitant.  The  immediate  effect 
sometimes  produced  on  disease,  by  this  remedy,  is  so  remarkable  as  hardly  to  admit  o 
the  supposition  of  its  acting  as  a  mere  weakening  agent.  One  fuU  blood-lettmg  wiU 
sometimes  put  an  immediate  stop  to  ophthalmia;  and  I  have  seen,  even  while  the  blood 
was  flowin"^  the  vascularity  of  the  eye  diminish,  and  from  that  time  the  disease  pro- 
pressivelv  leclined.  When  to  this  fact  we  add,  that  the  same  disease  is  often  success- 
fnllv  treated  by  other  different,  and  even  opposite  remedies,  such  as  mercury  and  stimu- 
lant applications,  we  find  a  difficulty  in  explaining  their  beneficial  agency,  except  by 
supposins  that  they  influence  disease  by  some  relation  common  to  all  of  tliem  This  view 
of  the  counter-irritant  operation  of  blood-letting  is  supported  by  Dr.  Clutterbuck,='  Dr. 
Pring,'*  and  others. 

Revulsion  and  derivation  are  both  cases  of  counter-irritation :  in  the  first, 
the  artificial  or  secondary  disease  is  produced  in  a  part  remote  from  the  seat 
of  the  primary  afl^ection;  in  the  latter,  the  artificial  disease  is  set  u])  in  the 
neighbourhood  of  the  primary  malady.  Eor  example,  leeches  or  blisters 
applied  to  the  feet  in  apoplexy  are  called  revulsives ;  but  the  same  applicatioir 
to  the  head,  in  the  same  disease,  would  be  termed  derivatives,     ihere  is 

1  An  Ea-posHion  of  the  Principles  of  PathoJof^y,  p.  352,  ei  seq.  Lond.  1823. 

•I  Elements  of  PcUholngy  and  Th<;rapeulics,2A  cdMA&'i^t. 

s  lectures  on  the  Theory  and  Practice  of  Physic,  published  lu  the  Lancet,  vol.  x.  lb^6. 
<  Op,  cii.  pp.  465-8. 
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however,  no  real  distinction  between  them,  their  operation  )elng  similar ;  for 
revulsion  is  only  derivation  at  a  distant  part. 

Topical  applications  are  frequently  cour)ter-irritants.  Thus,  stimulant 
washes,  applied  to  the  eye,  sometimes  cure  ophthalmia.  They  operate,  appa- 
rently, by  altering  the  morbid  action,  and  substituting  a  milder  and  more 
easily  cured  disease  for  the  one  previously  existing. 

Using  the  term  counter-irritation  in  its  most  extended  sense,  we  see  our 
list  of  agents  producing  this  effect  is  a  most  extensive  one.  It  comprehenda 
emetics,  purgatives,  diffusible  stimulants,  mercury,  blisters,  cauteries,  issues, 
setons,  moxa.  blood-letting  (including  arteriotoray,  venesection,  cupping,  and 
leeches),  irritating  lavements,  frictions,  sinapisms,  rubefacients,  the  hot  and 
cold  baths,  and  even  mental  impressions.  That  is,  all  these  agents  excite 
some  action  in  the  system  which  has  a  relation  (oftentimes  beneficial)  to 
the  morbid  action  :  to  use  Dr.  Parry^s  words,  these  agents  cure  diseases  by 
conversion. 

The  most  unsatisfactory  part  of  the  subject  is,  the  theory  or  hypothesis  of 
the  manner  in  which  the  mutual  relations  of  diseased  actions  are  effected. 
Dr.  Parry  presumes  that  most  diseases  consist  in  local  determinations  of  blood, 
and  that  it  is  a  law  of  the  human  constitution  that  excessive  morbid  determi- 
nation to  iM'o  different  parts  shall  not  exist  in  the  same  person  at  the  same 
time.  Neither  of  these  assumptions,  however,  is  quite  correct ;  but,  if  both 
were  true,  they  still  leave  untouched  the  question,  how  determination  of  blood 
to  one  organ  is  cured  by  producing  a  determination  to  another.  To  account 
for  it,  some  assume  that  the  system  can  produce  only  a  certain  quantity  of 
nervous  energy,  and  that  as,  in  every  disease,  there  is  an  undue  or  preternatural 
distribution  of  nervous  energy,  so  the  production  of  an  artificial  disease  in  one 
part  must,  by  consuming  the  nervous  energy,  diminish  the  disease  in  another. 
But  the  whole  hypothesis  is  grounded  on  assumptions  perfectly  gratuitous  and 
incapable  of  proof.  As  Dr.  Pring  justly  observes,  were  this  hypothesis  true, 
it  would  lead  us  to  employ,  not  bleeding,  purgatives,  blisters,  and  all  indirect 
remedies  in  hepatitis  or  consumption,  but  the  exercise  of  the  treadmill  for  a 
few  hours;  so  that  a  patient,  labouring  under  phrenitis  or  pneumonia,,  should 
be  made  to  walk  fifteen  or  twenty  miles  a  day,  by  which,  it  would  be  presumed, 
so  much  nervous  energy  would  be  consumed  in  the  arms  and  legs,  that  there 
could  not  possibly  be  any  preponderance  or  excess  in  any  other  seat. 

Discarding  all  hypotheses,  we  nmst,  for  the  present,  be  content  with  the 
knowledge  of  the  fact,  that  one  disease,  whether  artificially  or  spontaneously 
generated,  will  often,  but  not  invariably,  supersede  another  of  a  different  kind. ^ 

a.  The  antagonisms  of  determinations  of  blood  and  of  the  secretions  have  been  before 
referred  to.^  Miillei'  states  that  the  antagonism  of  the  secretions  is  subject  to  the  follow- 
ing laws : — 

I.  The  increase  of  a  secretion  in  a  tissue,  a,  which  is  less  irritable  than  the  oro-an  b 
is  incapable  of  producing  a  diminution  in  the  secretion  of  the  latter ;  hence,  for  example 
artificially  excited  secretions  from  the  skin,  as  by  a  blister,  in  the  neighbourhood  of  the 
eye,  in  inflammation  of  the  latter  organ,  are  of  no  service,  because  the  eye  is  a  more 
irritable  part  than  the  skin. 

'  For  further  information  on  this  subject,  consult  Hunter's  Treatise  on  the  Blood,  Inflammation 
and  Gun-shot  Woim/ls,  Loud.  1794  ;  Diet,  des  Sciences  Medicates,  art.  Revulsioti,\y\lll  Pinel 
and  Brichetciiu ;  JJict.  de  Medecine,  art.  Berivatif,  by  Guersent ;  .T.  C.  Sabaticr  Les  Lois  de  la 
Revulsion,  eludiees  sous  le  Rapport  Phijsiolor/ique  et  Therapeutiqne,  Paris  1832  ' 

'  Seep  12.  ' 

'  Efements  of  Fhysiologv,  by  Baly,  vol.  .  p.  473-4. 
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2  An  increased  secretion  in  a  certain  tissue,  a,  cannot  be  diminished  by  exciting  the 
same  secretion  in  another  part  of  the  same  tissue,  a ;  on  the  contrary,  such  a  procedure 
would  rather  increase  the  secretion  from  all  parts  of  the  tissue  than  diminish  it,  because 
the  relation  which  exists  between  the  different  parts  of  one  and  the  same  tissue  is  that  ot 
sympathy,  not  of  antagonism.  Hence  a  discharge  from  the  generative  or  urinary  organs 
cannot  be  arrested  by  an  artificially  excited  diarrhoja. 

3  On  the  contrary,  the  secretions  of  tissues  which  do  not  belong  to  the  same  class  ol 
structures  often  antagonise  each  other.  Thus,  increase  of  the  cutaneous  secretion 
frequently  induces  diminution  of  the  secretion  of  the  kidneys  :  m  summer,  the  cutaneous 
exhalation  is  more  abundant,  and  the  urinary  secretion  proportionally  scanty ;  in  wmter, 
the  reverse  is  the  case.  Effusion  of  watery  fluids  into  the  eeUular  membrane  and  serous 
cavities  is  attended  with  dryness  of  the  skin,  and  diminution  of  the  urinary  secretion,  tlie 
nuantity  of  which  is  observed  to  increase  in  the  same  proportion  as  dropsical  eausious 
diminish.  Suppression  of  the  exhalation  of  the  skin  by  cold,  gives  rise  to  mucous 
discharges  from  the  intestinal  and  pulmonary  mucous  membranes. 

4  It  is  only  towards  the  termination  of  consumptive  diseases  that  this  relation  ot 
antagonism  between  the  secretion  ceases  to  exist ;  when,  in  consequence  of  t^^e  J-daxed 
state  of  the  tissues,  all  are  at  length  increased  m  quantity  ;  in  the  colliquative  state  that 
precedes  death  in  phthisical  patients,  colliquative  diarrhcea,  profuse  sweating,  and  dropsical 
pfFnsions  take  nlace  simultaneously.  .         .  , 

5  When  one  tissue  is  excitei  to  increased  action,  by  an  impression  made  upon 
another  either  the  secretion  of  the  two  must  have  been  in  some  respects  similar  as  m  the 
cLe  of  theTkin  r^^^^  both  of  which  have  the  ofiice  of  excreting  water  from  the 
blood  or  the  organ  thus  excited  must  have  had  a  predisposition  to  morbid  action  which 
is  theVSonal  explanation  for  the  circumstance  that  the  j^P-^^^^^  ^^^^f^S 
one  person  an  affection  of  the  mucous  membrane  of  the  lungs ;  in  another,  a  disordered 
secretion  of  mucus  in  the  intestiaal  canal. 

6.  Parts  to  which  Medicines  are  applied. 

Medicines  are  applied  to  the  skin ;  to  mucous  or  serous  membranes ;  to 
wounds,  ulcers,  or  abscesses  ;  or  they  are  injected  into  the  veins. 

1.  Ap'plicatiojis  to  the  Skin. 

Medicinal  applications  are  frequently  made  to  the  skin  in  order  to  produce 
local  effects,  as  in  the  case  of  blisters,  cataplasms,  fomentations,  lotions, 
embrocations,  &c. ;  and  occasionally  to  affect  remote  parts  of  the  system  as 
when  we  use  mercury.  Most,  if  not  all,  medicines  which  influence  distant 
organs  by  application  to  the  skin,  do  so  in  consequence  of  their  absori^tion; 
and,  as  the  cuticle  offers  a  mechanical  impediment  to  this  process,  we  gene- 
rally either  remove  it  or  make  use  of  friction. 

There  are  three  methods  of  applying  medicines  to  the  skm ;  namely,  the 
PnemdermicA\\Qiatrcdeptic,^\\iii\^Qendermic. 

T  the  E^epideemic  Method  consists  in  the  apphcation  of  medicines  to 
the  'skin,  unassisted  by  friction ;  as  when  we  employ  plasters,  blisters, 
Doultices,  lotions,  fomentations,  baths,  &c.  ^ 
^Tthe  Iatr^leptic  Method  (which  has  been  so  called  from  .arpe.., 
/  cure  or  heal,  and  'aXei<^.o,  I  anoint),  consists  in  the  apphcation  of  medicmes 
to  the  skin,  aided  by  friction.  It  has  been  termed  epidernnc  method-- 
sometimes  anatriplologia  (from  arar^^P^,  I  ruh  i.^  and  Xoyo,,  a  fcorn-se) 
andX  espnoie  med^me:  It  was  employed  by  Hippocrates  and  other  old 
writers ;  but  fell  into  disuse,  until  attention  was  again  drawn  o  it  by  Berera 
Cfcenti,  Chrestien,!  .^d  others.    Among_the^^  which  have  been 

>  Be  la  Methode  lalraleptiqwe,  Paris,  1811. 
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employed  in  this  way  are  camphor,  digitalis,  squills,  cantharides,  disulphate 
of  quina,  veratria,  colocynth,  rhubarb,  opium,  belladonna,  mercury,  chloride 
of  gold,  &c. 

The  mode  of  employing  medicinal  agents,  according  to  the  iatraleptic 
method,  is  the  following :  the  substance  to  be  applied  being  reduced  to  the 
finest  possible  state  of  division,  is  to  be  dissolved  or  suspended  in  some 
appropriate  liquid,  and  in  this  state  rubbed  into  the  skin.  The  dose  is 
always  considerably  larger  than  for  the  stomach — generally  two  or  three,  often 
as  much  as  ten,  and,  in  some  cases,  even  twenty  times  the  ordinary  dose : 
but  no  absolute  rule  on  this  head  can  be  laid  down.  The  liquids  employed 
to  dissolve  or  suspend  the  medicine  may  be  water,  spirit,  or  oily  or  fatty 
matter.  Iatraleptic  writers,  however,  prefer  the  gastric  juice,  or  saliva,  , or 
even  bile ;  but  1  am  not  acquainted  with  any  just  grounds  for  this  preference. 
Collard  de  Martigny^  concludes  from  his  experiments,  that  the  palms  of  the 
hands,  soles  of  the  feet,  neighbourhood  of  the  joints,  the  chest,  the  back, 
and  the  inner  parts  of  the  limbs,  are  to  be  preferred  for  the  application  of 
medicines. 

The  objections  to  this  mode  of  employing  medicines  are  the  uncertainty  of 
results  ;  the  time  required  to  affect  the  system ;  the  frequently  unpleasant 
nature  of  the  process  (as  when  mercurial  inunctions  are  employed) ;  and  the 
local  irritation  sometimes  produced  by  the  friction.  Notwithstanding  these, 
however,  it  may  be  resorted  to  occasionally  with  advantage ;  as  where  the 
patient  cannot  or  will  not  swallow,  or  where  the  alimentary  canal  is  either  very 
irritable  or  insensible  to  the  action  of  medicines. 

3.  The  Endermic,  or  Emplastro-endermic  Method,  consists  in  the 
application  of  medicinal  agents  to  the  denuded  dermis.  Por  its  introduction 
into  practice  we  are  indebted  to  MM.  Lembert  and  Lesieur.'^ 

The  denudation  of  the  dermis  is  usually  effected  by  a  blistering  plaster. 
When  the  cuticle  is  elevated,  an  opening  is  to  be  made  into  it,  in  order  to 
allow  the  serum  to  escape.  The  medicine  is  then  applied  to  the  dermis, 
either  with  or  without  removing  the  cuticle.  At  the  first  dressing,  the  trans- 
parent pellicle  formed  by  the  dermis  is  to  be  carefully  removed,  as  it  very 
much  impedes  absorption. ,  The  medicine  is  applied  to  the  denuded  surface, 
either  in  its  pure  state,  in  the  form  of  an  impalpable  powder — or  if  too 
irritating,  it  is  to  be  incorporated  with  gelatine,  lard,  or  cerate.  Should  any 
circumstances  arise  to  lead  us  to  fear  that  the  quantity  of  the  medicine  applied 
has  been  too  large,  the  mode  of  proceeding  is  the  following : — Cleanse  the 
surface  immediately ;  make  compression,  (as  by  a  cupping-glass)  around  the 
denuded  part,  in  order  to  prevent  absorption,  and  apply  any  substance  that 
will  neutralize  the  efi'ect  of  the  medicine.  Thus,  Lembert  has  found,  that 
two  grains  of  the  acetate  of  morphia  will  destroy  the  tetanic  symptoms  caused 
by  the  application  of  two  grains  of  strychnia,  Musk  and  camphor  are  said 
to  counteract  the  narcotism  of  morphia.^ 

Instead  of  a  blistering  plaster.  Trousseau  recommends  a  vesicating  ointment, 
composed  of  equal  parts  of  a  strong  solution  of  ammonia  and  lard.  Two 
applications  of  five  minutes  each  are  sufficient  to  raise  the  cuticle.  Boiling 

^  Bid.  de  Medec.  et  de  Chirurg.  pratiq.  art.  lalreieptie. 
^  Bssai  sur  la  Melhode  Endermique^  par  A.  Lembert. 
Ahrm  Lmeri.  de  Melhodo  Edermatico,  Hauniee,  1836— Reviewed  \n\\xQ  Brit,  and  Foreign 
Med.  Review,  for  April  1838,  p.  342.  " 
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water,  which  has  been  employed  by  some  persons,  is  ""f  ^l^^j'^^"^^^^^^^^ 
dangerous :  it  may  cause  mortification  of  the  dermis,  and  thus  stop  absorp- 

''°The  advantages  of  the  endermic  method  are,  that  substances  are  not 
submLd  t^th?  influence  of  the  digestive. process,  and  t>>-  P-  ^^^^^^^^ 
be  better  ascertained  ;-their  operation  is  m  general  very  X^^H^tt "  aT^ 
cases  more  rapid  than  when  they  are  apphed  to  the  stoinach  Jf  he  gas^^^^^^ 
membrane  be  inflamed,  or  if  the  patient  cannot  (or  will  not^  J^SAhe 
especially  if  the  ca=e  be  urgent,  this  is  an  admirable  method  of  putting  the 
system  under  the  influence  of  a  medicnie.  .     „^of;„,pa  pvnp 

^  The  disadvantages  of  the  endermic  method  are,  '^'^V^^.J;'^^^^^^ 
rienced  by  the  application  of  medicinal  agents  to  a  d^.^.^^^^/^^'^^f/^^^^^^^ 
even  may  occasion  mortification  of  the  part ;  the  ^ss^bihty  of  the  to 
permanently  marked;  lastly,  some  substances  have  no  eftect  when  used 

disulphate  of  quiim,  two  to  si)c  grains;  musk,  six     f^^^^^^ ^rains^^^^^^^^ 

pimple  and  an  erythematous  blush  are  produced. 

2.  Applications  to  the  Mucous  Membranes. 

We  have  two  mucous  membranes,  to  the  different  P-^s  of  e^^^^^^^^^^^ 
.  we  apply  medicines  :  the  first  is  the  gastro-pulmonary  memhane,  the  second 

the  urino-genital.  G,,tro.pulmonar^JIemhrane 

Ocular  mucous  membrane  (conjunc- 


d.  Eustachian  membrane. 

e.  Aerian  or  tracheo-bronchial  membrane. 
/.  Gastro-intestinal  membrane. 
ff.  Recto-colic  membrane. 

2.  Urino-genital  Membrane. 

t,  \h.  Vas:ino-uterine  membrane. 

Urethro-vesical  membrane.  \"- 


a 

tiva).  , 

b.  Nasal  or  pituitary  membrane. 

c.  Bucco-guttural  membrane- 


Medicines  are  appiitu  i        purposes,  s  lice  remote 

only,  tboagh  w  might  emp  y  X'trm  L^L'"   "^^i-)  f"™''' 

organs  may  be  aitected  by  it.  

T;;.r.rthoHnforn.tionontheender™icn.ett.o« 

arfd'tsS  'and  ^-f -/-^^^^         ''4/  afd  388  ;  and  Lancet,  for  1836-37, 

2  Sec  the  Continental  and  British  Review,  vol.  1.  PP- 

vol.  i.  p.  826. 
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employed  to  indicate  solid  substances  applied  to  the  eyes,  now  usually  means 
liquid  washes  for  the  eyes,  and  is  equivalent  to  eijeicater. 

h.  Nasal  or  jyituitary  memhrane. — We  seldom  apply  medicines  to  the 
jntuitary  membrane  except  in  atfections  of  the  nose  or  adjacent  parts. 
Sometimes  they  are  employed  to  irritate  and  excite  a  discharge ;  they  are  then 
called  errhines ;  but  when  used  to  produce  sneezing,  as  when  foreign  bodies 
are  in  the  nasal  cavities,  they  are  termed  siernuiaiories  Qxptarniics. 

c.  Bucco-guttural  mucous  Memhaire. — Medicines  are  very  rarely  applied 
to  the  mouth  and  throat,  except  for  local  purposes.  It  however  has  been 
proposed  to  excite  sahvation  by  rubbing  calomel  into  the  gums.  Solids  used 
in  the  mouth  are  termed  lozenges  [trochischi]  or  masticatories,  according 
as  they  are  allowed  to  dissolve  slowly  or  are  masticated ;  liquids  are  called 
collutoria  or  gargarismata.    Powders  are  introduced  by  insufflation. 

d.  Eustachian  Memhrane. — Aurists  now  and  then  apply  washes  to  the 
Eustachian  tubes  in. local  affections;  but  the  occasions  for  this  practice  are 
rare,  and  the  operation  difficult,  except  in  practised  hands. 

e.  Aerial  or  tracheo-hronchial  Membrane. — Accidental  observation,  as 
well  as  experiment,  has  shown  that  medicines  produce  very  powerful  effects  on 
the  membrane  lining  the  trachea  and  bronchial  tubes.  Applications  to 
these  parts  are  in  general  made  use  of  for  local  purposes,  as  in  asthma,  clu-onic 
bronchitis,  phthisis,  &c.,  though  occasionally  to  affect  the  brain,  the  blood, 
the  heart,  &c.  Dr.  Myddleton^  advocated  the  inhalation  of  substances  (as 
cinchona,  sulphate  of  iron,  myrrh,  &c.)  reduced  to  an  impalpable  powder,  in 
pulmonary  diseases.  The  fumes  [suffitus)  of  tar,  balsam,  resins,  and  other 
burning  bodies,  have  also  been  employed  in  these  cases. ^ 

The  inhalation  of  aqueous  vapour  [halitus),  either  alone  or  with  other 
substances,  is  oftentimes  useful  in  various  affections  of  the  lungs  and  of  the 
throat,  &c.  The  apparatus  generally  used  for  this  purpose  is  Dr.  Mudge^s 
inhaler,  or  it  may  be  that  proposed  by  Dr.  Gairdner.^  In  the  absence  of 
these,  a  teapot,  or  basin  with  an  inverted  funnel,  is  often  employed ;  but  in 
many  asthmatic  cases  the  difficulty  of  breathing  is  so  great,  that  the  patient 
cannot  close  the  mouth  around  the  tube,  especially  if  the  latter  be  small, 
without  exciting  a  sense  of  impending  suffocation.  In  such  instances  I  have 
found  the  only  easy  and  practical  method  of  enabling  the  patient  to  inhale,  is 
by  holding  the  mouth  over  hot  water  contained  in  a  basin  or  teacup.  Yarious 
narcotic  and  emollient  herbs  are  sometimes  added  to  the  water,  but  I  suspect 
without  contributing  in  any  way  to  its  efficacy.  (The  methods '  of  inhaling 
oxygen,  chlorine,  and  nitrous  oxide  gases,  and  the  vapours  of  sulphuric  ether, 
iodine,  bromine,  &c.  will  be  described  hereafter.) 

/.  Gastro-intestinal  Membrane. — We  employ  both  extremities  of  the 
alimentary  canal  for  the  exhibition  of  medicines ;  the  upper,  however, 
more  frequently  than  the  lower.  This  mode  of  employing  medicines  is  called 
the  method  by  ingestion.  Of  all  parts  of  the  body,  the  gastro-intestinal 
surface  is  the  most  useful  for  the  application  of  medicines.  This  arises  from 
the  great  susceptibihty,  the  active  absorbing  power,  and  the  numerous  rela- 
tions which  the  stomach  has  with  almost  every  part  of  the  body.  In  many 
cases  remote  effects  are  more  easily  produced  by  this  than  by  any  other  organ , 


J     ^'■''/""w-rtr//  Bissin-lalion  illuslrrdiv,!  of  a  new  Si/stem  of  PiihiKwar'/  Pat/ioloni/,  Bath,  1825- 
^  I  he  mode  of  inlialiiifj;  tar  vupoiir  will  bu  described  hereaflur  (see  Fix  liquida). 
hdinbunjh  Medical  and  Hurgictxl  Journal,  vol.  xix. 
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as  in  the  case  of  diffusible  stimulants.  Medicines  whicli  act  by  absorption 
are  more  energetic  when  applied  to  the  serous  membranes,  the  bronchial 
membrane,  the  cellular  tissue,  &c.  In  some  cases  it  is  not  only  possible,  but 
probable,  that  the  stomach  may  either  partially  or  wholly  digest  a  medicine. 

a  Recto-colic  Sometimes,  though  less  frequently  than  the 

stomach,  the  rectum  is  employed  for  the  application  of  medicines.    It  has 
been  asserted  that  the  general  susceptibility  of  the  rectum  is  only  one-fatth  ot 
that  of  the  stomach,  and  that  medicines  take  five  times  as  long  to  operate  by 
the  former  as  by  the  latter  :  hence  it  has  been  said  that  both  the  dose,  and 
the  interval  between  the  doses,  should  be  five  times  as  great  as  when  applied 
to  the  stomach.    Bat  this  assertion  is  far  from  being  universally  correct 
though  it  may  be  so  occasionally.    Orfila  asserts  that  those  agents  which 
operate  by  absorption,  as  opium  and  tobacco,  are  more  active  by  the  rectum 
than  by  the  stomach;  and  he  assigns  as  a  reason  the  greater  venous  ab- 
sorption of  the  rectum,  and  its  less  digestive  power.    But  this  statement  is 
in  direct  opposition  to  the  experience  of  ^most  every  practitioner.  Whenever 
I  have  had  occasion  to  employ  opium  by  way  of  enema,  I  always  exhibit 
twice  or  three  times  the  ordinary  dose,  without  exciting  any  remarkab  e  effects 
S  Christison  states  that  he  has  given  two  measured  drachms  of  laudanum  by 
iniection,  without  producing  more  than  usua  somnolency ;  a  quantity  which, 
if  Orfila's  statement  were  correct,  would  probably  prove  tata  . 

We  apply  medicines  to  the  rectum,  sometimes  with  the  view  of  alleviatag 
disease  of  this  or  of  neighbouring  organs  (as  of  the  uterus,  bladder  prostate 
dand  &c )  at  other  times  in  order  to  irritate  the  rectmn  and  on  the 
Sple  of  counter-irritation,  to  relieve  distant  parts  (as  the  head) ;  some- 
Ces  to  produce  alvine  evacuations,  or  to  dissolve  hardened  feces;  occa- 
sSlv  also,  when  we  are  precluded  from  applymg  our  remedies  to  tne 
stomach  on  account  of  their' unpleasant  taste  and  sme  l,  the  inability  or 
^position  of  the  patient  to  swallow,  or  the  irritability  of  the  stomach ;  and, 
Mv  in  order  to  destroy  the  small  thread-worm  {Ascar^s  verm^cular^i) 

Wh  n  the  substances  applied  to  the  rectum  are  sohd,  we  name  them 
2nZoTe.  {mppontoriaM^  suppono,  to  put  under) ;  but  when  of  a 
Zd  nlture  they  are  termed  clysters,  lavements  ox  enemata. 

V^Z^\;  Tppositor^  were  conical,  or  cylindrical,  like  a  candle  and  of 
^  ormerJy  *  W«  •    ^^^^  ^         They  are  now  usually  made 

'iT^I   'IT^f  They  are  employed  to  evacuate  the  bowels ;  to  n:ri- 

globular,  and  of  smalKize         y         f^^j  .^^^     ^.^^^^^  ^  ^^^^  ^^^^ 

tate  the  rectum  and  j^^JJ'^y  ^^^^^^^^  ^^^^^.^^  of  the  rectum,  bladder,  uterus, 
commonly  to  ac  a^^lo^^^^^^^^  .^^  f  tly 

a«ef  ?o  prevent  the  pain  of  priapism  during  the  night,  m 

gonorrhcea.1  „pn„ire  to  be  considered  under  several  points  of 

^/,.^..^or  4X;lial  of  which  they  are  made  and  wWch 

view  :  "\If;''f^^^^^^      which  these  remedies  are  employed;  secondly, 

must  vary  with  the  «^3^^^^^^^^^  which  will  depend  on  the  age 

with  respect  o  foAn  adult  is  about  twelve  or  sixteen 

of  the  patient.   J  l^J^  ^^.n^         proper  to  use  more  than  this.  I 

r^uU  £  he  "^^^  ft  ti  the^lt 

remarlcs  oa  Supposilorie,  by  Dr.  Osborue.  sec  LondonMedical  Gazette,  March  6. 1840. 
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place,  it  often  provokes  the  contraction  of  the  gut,  by  which  the  iDjection  is 
immediately  returned  ;  and,  secondly,  repeated  di^!tension  diminishes  the 
susceptibility  of  the  part,  so  that  the  ordinary  accumulation  of  fsecal  matter 
no  longer  acts  as  a  sufficient  stimulus.  Mr.  Salmon^  has  related  a  case  of 
this  kind,  where  the  patient  had  nearly  lost  all  power  of  relieving  the  bowels, 
except  by  enemata  or  purgatives,  and  had  produced  dilatation  of  the  rectum, 
in  consequence  of  having  been  in  the  habit  of  introducing  into  the  intestine 
two  quarts  of  gruel  twice  every  day.  A  newly-born  infant  requires  about  one 
fluidouuce ;  a  child  of  one  to  five  years,  from  three  to  four  ounces ;  and  a 
youth  from  ten  to  fifteen,  from  six  to  eight  fluidounces.  Thirdly,  the 
impulse  with  which  the  fluid  ought  to  be  thrown  up,  deserves  attention. 
If  too  much  force  be  used,  the  sudden  dilatation  of  the  gut  may  bring  on 
spasmodic  action  of  its  lower  part,  by  which  the  clyster  will  be  returned. 
Fotirthlij,  the  instruments  by  which  the  injection  is  effected  require  notice. 
The  common  pipe  and  bladder  are  too  well  known  to  require  description. 
I  am  inclined  to  think  that  the  most  convenient,  safe,  and  useful  apparatus, 
is  the  elastic  bottle  and  tube.  x\ny  quantity  of  liquid,  however  small,  may 
be  thrown  up  with  the  greatest  ease,  and  without  any  danger  of  the  impulse 
being  too  great.  Its  application  is  exceedingly  convenient ;  a  lusty  person, 
by  placing  one  foot  on  a  stool  or  chair,  may  easily  apply  it  without  assistance ; 
and  its  price  is  very  moderate.  Another  form  of  enema  apparatus  is  a  narrow 
water-proof  tube,  holding  about  a  pint  of  liquid,  about  four  feet  long,  narrower 
at  one  end,  which  is  furnished  with  a  common  injecting  pipe,  and  about  two 
and  a  half  inches  in  diameter  at  the  other.  The  fluid  being  placed  in  the  tube, 
the  pipe  is  introduced  into  the  rectum,  and  the  apparatus  held  in  a  perpsndicular 
direction,  by  which  the  fluid  is  propelled  into  the  gut  by  its  own  gravity. 

Gaseous  matters  have  been  sometimes  thrown  into  the  rectum.  Thus  the 
injection  of  common  air  has  been  proposed  in  ileus^  ;  tobacco-smoke  has  been 
employed  in  hernia;  and  carbonic  acid  gas  in  ulceration  of  the  rectum. 

2.  Urino-genital  membrane,  a.  Ureihro-vesical  membrane. — Ap- 
plications to  the  urethra  are  made  only  for  local  purposes ;  either  in  a  solid 
form,  as  caustic  or  medicated  bougies,  or  in  that  of  a  liquid,  as  an  injection : 
the  latter  is  easily  applied  by  a  common  syringe. 

Injections  are  sometimes  thrown  into  the  Madder,  but  always  for  local 
purposes.  The  operation  is  easily  performed  by  attaching  a  catheter  to  an 
elastic  bottle. 

h.  Vaf/i7io-uterine  Membrane. — Medicines  are  applied  to  the  vagina 
and  uterus,  to  produce  local  effects  only.  Thus  injections  are  made  to  relieve 
vaginal  discharges,  to  excite  the  catamenia,  &c.  They  are  usually  liquids,  but 
in  a  case  related  to  me  by  my  friend  Dr.  Clutterbuck,  carbonic  acid  gas  was 
successfully  employed  to  relieve  an  irritable  uterus. 

3.  Applications  to  the  Serous  Membranes. 

a.  Tunica  vaginalis. — Irritating  injections,  such  as  wine  and  water 
solutions  of  metallic  salts,  &c.  are  thrown  into  the  cavity  of  the  serous  mem- 
brane of  the  testicle  in  hydrocele,  in  order  to  excite  inflammation  and  the 
subequent  adhesion  of  the  sides  of  the  sac. 

.  b.  Peritoneum. — Injections  have  also  been  made  into  the  peritoneal  sac  in 

'  Practical  Essay  on  Prolapsus  of  the  Uectum,  p.  24,  Lond.  1831. 
Edinburgh  Medical  and  Hurgical  Journal,  vol.  xvi. 
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ascites,  and  in  some  cases  with  success. ^  The  practice,  however,  is  very  ' 
dangerous,    Mr.  Cooper"^  has  seen  t^^o  fatal  cases  of  it. 

4.  ApjMcations  to  Ulcers,  Wounds,  and  Abscesses. 

These  are  employed  principally  to  excite  local  effects,  and  sometimes, 
though  rarely,  to  produce  a  constitutional  affection .  Thus  it  has  been  proposed 
to  apply  corrosive  sublimate  to  wounds,  with  the  view  of  causing  salivation. 

5.  Injectiotis  of  Medicines  into  the  Veins. 

■     (Chirurgia  infusoria ;  Ars  clysmatica  nova ;  Infusion  of  medicines.) 

The  history  of  this  operation  is  inseparably  connected  with  that  trans- 
fusion  The  first  experiments  on  infusion  are  said  to  have  been  performed 
in  Germany.3  But  the  first  scientific  examination  of  the  operation  was  made 
by  Sir  Christopher  Wren.^  His  example  was  followed  by  Boyle,  Clarke, 
Henshaw,  Lower,  and  others.^  ,  ^i  ^    ,  • 

The  partisans  of  this  method  of  treatment  assert,  that  when  medicines  are 
administered  by  the  stomach,  their  properties  are  more  or  less  altered  by  the 
•digestive  power  of  this  viscus ;  and  that  by  injecting  medicines  at  once  into 
the  vein,  we  avoid  this  influence.  The  effects  are  of  the  same  general  nature 
as  when  medicines  are  applied  to  the  skin  or  stomach:  thus  emetic  tartar 
occlsions  vomiting,  senna  purges,  opium  stupifies,  and  so  on.  So  that  some 
of  tl  e  Lposed  advantages  of  this  operation  have  no  real  existence,  while 
s  ve  1  obj  ctions  to  it  exist :  such  as  the  danger  of  introducing  air  into  the 
V  Ji  s  o?  of  throwing  in  too  large  a  dose  of  the  remedy  for  a  slight  excess  i.i 
lome  cases  may  prove  fatal),  or  of  the  occurrence  of  phlebitis.  These,  then 
a?e  suffic  ent  reasons  for  not  resorting  to  this  practice,  except  on  very  nrgent 
occis^ons  for  example,  to  excite  speedy  vomitmg  when  the  i^atient  is  unable 
to  swallow  kohler  (mentioned  by  Dieffenbach,  who  notices  also  several  other 
analo'oul  cases)  preserved  the  hfe  of  a  soldier,  m  whose  throat  a  piece  of 
analogous  cases;  ^  throwing  a  solution  of  six  grains  of  emetic  tartar 

beef  was  induced,  and  the  meat  expeUed.  Meckel 

In  eTdTo  saMissolved  in  water,  into  the  veins  of  a  woman, 

to  restle  s^^^^^^^^^  animation  from  immersion  m  water.  Lastly,  cold  water 
to  ^estore  subpu  _  umbilical  vein  in  cases  of  retained  placenta.e 

'"in"  m'^obsta^^^^  this  operation  is  admissible  as 

In  some  oDstma  *  .  ^  poisoning,  m  hydrophobia,  in 

'  TZlen  &c  Ts^ora  appears  t'o  dimiilsh  absorption,  it  Ims 
mahgnant  cholera  &c^  tepid  water  into  the  venous  system  in  cases  of  narcotic 
been  FOP^^^'^/^  ^^^^f    j^^^^^^  plethora,  in  order  to  prevent  the  occur- 

poisoning  and  thus  to  c-^^se  ^  by  stopping  absorption."^  Verniere  found 
rence  of  the  ^l^^  f^'f^^^^^^^  effect  when  applied  to  a  wound 

J^gTS^^^ 

1  Philosophical  Transactions  for  the  year  1744. 

in  dkAdern-  KopcnlmKcn,  1802. :  Zweiter  Band  1803. 

4  Fhilosophlcal  Transachous  joi-  166o,  ^  J  \-  J''  '  ^j^^^  ^„„3^jt  Schcd's  vvovk,  l-cfore  quo(.-a; 

S//  nud  Foreign  Medical  R.viev>,  Jan.  1837  and  Jan.  1838. 
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the  early  use  of  aqueous  injections  we  may  prevent  the  development  of  con- 
tagious diseases.  Magendie  proposed  the  injection  of  tepid  water  into  the 
veins  for  the  relief  of  hydrophobia.  The  operation  was  first  performed  at  the 
Hotel-Dieu,  at  Paris,  in  October,  1823  :  the  convulsions  were  stopped,  but 
the  patient  died  in  a  day  or  two  afterwards.  This  operation  has  been  several 
times  repeated,  and  with  the  same  results.  In  June,  1832,  I  tried  it  on  a 
patient  (afflicted  with  this  terrible  disease)  under  the  care  of  the  late  Mr, 
Bennett,  of  the  Commercial  Eoad  :  the  patient  was  a  boy  about  nine  years  of 
age ;  he  was  nearly  insensible  at  the  time  I  performed  the  operation.  I  threw 
in  about  one  quart  of  tepid  water  without  any  obvious  effect  on  the  pul'se : 
no  convulsions  were  subsequently  observed,  but  the  patient  died  in  a  few 
hours.  Saline  solutions  were  injected  into  the  veins  in  malignant  cholera, 
and  often  with  apparent  advantage  (see  the  article  on  Sodii  Chloridum). 
Purgatives,  narcotics,  &c.  have  been  thrown  into  the  veins  by  different 
physiologists,  and  in  most  cases  the  effects  observed  were  similar  to,  though 
more  powerful  than,  those  produced  when  these  agents  were  administered  by 
the  stomach.  To  this  statement,  however,  the  oils  are  an  exception ;  for 
when  injected  into  the  veins  in  large  quantities  they  interrupt  the  circulation, 
and  produce  a  kind  of  asphyxia. 

7.  On  the  Classification  of  Medicines. 

In  some  works  on  medical  botany,  which  contain  figures  of  the  plants 
employed  in  medicine,  the  authors  have  not  followed  any  arrangement,  in 
consequence,  I  presume,  of  the  impossibility  of  procuring  specimens  in  regular 
order.    This  is  the  case  in  the  following  works  : — 

W.  Woodville,  M.D,— Medical  Botany,  3  vols.  4to.  London,  1790.— A  Supplement  to 
the  Medical  Botany,  4to.  London,  1794.— [In  the  second  edition  of  this  work, 
pubhshed  in  1810,  the  subjects  were  arranged  according  to  their  natural  orders.— 
The  third  edition,  in  1832,  by  Dr.  Hooker  and  Mr.  Spratt,  was,  in  fact,  the  second 
edition  with  a  new  title  and  an  additional  volume.] 

J.  Bigelow,  M.D.— American  Medical  Botany,  3  vols.  8vo.    Boston,  1817-18-20 

^nf -1  M.D.— Vegetable  Materia  Medica  of  the  United  States,  2  vols.  4to. 

rhdadelphia,  1818. 

J.  Stephenson,  M.D.  and  /.  M.  Churchill.— Ke^icsX  Botany,  4  vols.  8vo.  London 

i827-31.-2d  ed.  in  3  vols.,  by  G.  Burnett,  1834-36. 
Flora  Medica,  2  vols.  8vo.  1827. 

The  large  number  of  substances  employed  in  the  treatment  of  diseases 
renders  some  arrangement  of  them  almost  absolutely  necessary and  I 
conceive  any  order  of  treating  them  to  be  better  than  none. 

Arrangements  or  classifications  of  medicines,  like  those  of  plants,i  may  be 
divided  into  empirical  and  rational  ones. 

1.  Empirical  Arrangements, 
These  are  independent  of  the  nature  of,  and  have  no  real  relation  or 
connection  with,  the  substances  to  be  arranged.  An  alphabetical  order 
s^nce  it  is  founded  on  names  which  are  arbitrary  and  have  no  relation  to  the 
bodies  they  are  intended  to  designate,  is  of  this  kind.  Two  advantages  have 
been  supposed  to  be  gained  by  its  employment :  firstly,  a  ready  reference  to 
any  particular  substance;  and,  secondly,  the  avoidance  of  ermrcomrttod 

'  TIdorie  mmentaire  di  la  Bolanique,  par  A.  l\  Uc  Caudollc,  I'aris,  181U. 
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from  an  alpliabetical  arrangement :  and,  as  each  substance  is  known  by  a 
variety  of  names,  an  index  becomes  as  necessary  to  an  alphabetical  as  to  any 
other  method.  Like  other  classifications,  this  has  its  disadvantages,  the  most 
important  of  which  are,  that  it  brings  together  substances  of  the  most  mcon- 
ffruous  natures,  and  separates  those  which  agree  in  most  of  their  properties; 
and  from  its  want  of  order,  it  distracts  the  attention  of  the  student,  and  is, 
therefore,  totallv  unfitted  for  an  elementary  work. 

The  following  are  some  of  the  more  important  works  m  which  medicines 
are  described  in  an  alphabetical  order : — 

M.  de  la  Beyrie  and  M.  G^oK^m-Dictionnaire  raisonne-universel  de  Maliere  M6dicale, 

/.  k%-Mat.  Medica  antiqua  et  nova  repurgata  et  illustrata  4to.  I^.f^^^^^/.f ' 

W.  Lewis-hn  Experimental  History  of  the  Materia  Medica,  4to.   1761.-4th  edition, 

jX:-^,  -ul"  M.D^tL' New  Dispensatory,  lltli  edit.  Edinhurgh, 

1826.— Supplement  to  tlie  above.  1829. 
/.  B.  Co.ve,  M.D.-The  American  Dispensatory    Philadelphia  182fa. 
/  T/mrker  M  D  —The  American  New  Dispensatory.  Boston,  1810.-2d  edition,  ibid. 
J  r  M.D.-TlieLondonDispeisatory.  London  1811.-10th edition.  18M. 

J  A  pS  M.D.-Pharmacologia,  3d  edition,  1820.-8th  edition,  1833.-App.  1838. 
r.  Ainslie,  M.D.-Materia  Indica,  2  vols    i^^^^^n  J82b. 
^  y  7?We— A  Manual  of  Pharmacy.    London,  1825.-3d  edition.  i853._ 
a' LmtutU  Richard,  and  /.  A.  (^«^7/«.-Dictionnaire  des  Drogues  simples  et 

F.Tffi£^WrPr;usSc£S  iibersetz  nnd  erlautert,  2te  Aufl.  2  Th. 

L  'Zti:S^S2^l^^  Therapeutique  et  de  Matiere  Medicale.   P-is  1828. 

5  ^r^;^.  frZ^^^'^f^i  ~  et  de 

/rr^'  M%  A  Practical  Compendium  of  the  Materia  Medica,  with  numerous 
e  ""/"S-teSS^^  P-"-'"  Arzneimi tteUete,  8vo. 

2  Rational  Arrangements. 
These  ha,e  an  actual  .elation  with  the  hoclies  tor  ^^^^  are 

:rta:r=xtn^^^^^^^^^^ 

of  properties.    Tlius  medieines  may  be  arranged  aeeordu.g  to  then 
^    ^  -  ,      „N        Chemical  properties. 


a  Sensible  properties  (colour,  taste,  and  smell). 
8  Natural-liistorical  properties  (external  lorm 
and  structure). 


b.  Physiological  effects. 
(.  Therapeutical  properties. 
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a. 


Classifications  founded  on  the  Sensible  Qualities. 


Classifications  founded  on  the  colour,  taste,  and  odour  of  plants,  are  neces- 
sarily very  imperfect,  owing  to  the  impossibility  of  defining  sensations. 
Moreover,  their  use  is  very  limited,  in  consequence  of  these  properties  having 
no  necessary  relation  to  the  medicinal  powers  (see  p.  84) .  In  the  best  executed 
ai-rangements  of  this  kind,  the  denominations  of  many  of  the  classes,  or 
orders,  are  objectionable,  —dissimilar  bodies  are  brought  together,  and  similar 
ones  separated. 

The  following  writers  have  offered  the  best  examples  of  this  mode  of 
classification : — 

Jon.  Osborne,  M.D. — On.  the  Indications  afforded  by  the  Sensible  Qualities  of  Plants 
with  respect  to  their  Medicinal  Properties.  Contained  in  the  Transactions  of  the 
Association  of  Pellows  and  Licentiates  of  the  King's  and  Queen's  College  of 
Physicians,  vol.  v.  1828. 

A.  F.  J.  Greeves. — A.n  Essay  on  the  Varieties  and  Distinctions  of  Tastes  and  Smells, 
and  on  the  Arrangement  of  the  Materia  Medica.  [Published  by  Br.  Duncan,  in  his 
Supplement  to  the  Edinburgh  New  Dispensatory.  1829.] 


MR.  GREEVES'  CLASSIFICATION. 


CLASSES. 


EAMTLIES. 

Liquid. 

I.  Inodorous  and  Insipid  -j  ^*  ^"J"^ ' 

,3.  Hard 


ORDERS. 


II.  Inodorous  and  Sapid- 


1.  Sweets. 


2.  Bitters. 


3.  Alkalines. 

4.  Acids  .... 
^5.  Salines  

III.  Odorous  AND  Insipid    1.  Fragrant. 

1.  Sweets  


Pulverescent  

Unctuous   

Tough   

Brittle   

Saccharine  

Amylaceous   

Mucous  or  Unctuous  . . 

Faint  

Frugous  

Mawkish   

Astringent  

Pure  bitter  

Austere   

Styptic   

Acrid  ,. 

Salino-amare  


IV.  Odorous  and  Sapid 


2.  Bitters  ...■{ 


3.  Acidous 


4.  Camphreous 


5.  Sjnriluous 


Pure  acid   

Saccharo-acid. 

Pure  Salt   

Sweet  

Aromatic   

Saccharine...'.. 

Faint  , 

Sweet-spicy  . , 

Mawkish   

Subastringent 
Bitter-spicy  ., 
Sharp-bitter  .. 

Austere  

Subacrid   

Acrid  


Campbreous  aroniatics 

Savoury  

Tcrebinthiuate   

Campbreous   

Vinous   


EXAMPLES. 

Water. 
Creta. 

White  Wax. 
Iron. 

Antimony. 

Sugar. 

Starch, 

Gum. 

Castor  Oil. 

Tamarinds. 

Elaterium. 

Catechu  and  Alum. 

Quassia. 

Galls. 

Sulphate  of  Copper. 

Colchicum. 

Nitre. 

Potash. 

Citric  Acid. 

Orange  Juice. 

Common  Salt. 

Yellow  Wax. 

Saunder's  Wood. 

Honey. 

Senna. 

Caraway. 

Jalap. 

Rhubarb. 

Cascarilla. 

Aloes. 

Cinchona. 

Ipecacuanha  and  Musk. 

Co|)aiba. 

Acetum. 

Cloves. 

Pepper. 

Turpentine. 

Camphor. 

Wine. 

Alcohol. 
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^  Classifications  founded  on  the  Natural-Historical  Properties. 
By  natural-historical  properties,  I  mean  those  made  use  of  in  natural 
history.    They  are  principally  external  form  and  structure.    In  living  beings 
we  find  that  peculiar  structure  denominated  orf/aniaed.    The  structure  called 
crystalline  is  peculiar  to  mineral  and  other  inorganised  bodies. 

aa.  Yegetables  and  Animals. 
Both  the  vegetahle  and  animal  materia  medica  are  arranged  according  to 
the  natural  system  in  the  following  works  : — 

J  J.  FiVey— Histoire  Naturelle  des  Medicamens.    Paris,  1820. 

A  L  A.         Couxs  d'Histoire  Naturelle  pharmaceutique,  t.  u.    Pans,  1828. 

A  Richard—M^mms  d'Histoire  Naturelle  M6dicale,  t.  ii.    Paris,  1831.  _ 

/.  Johnstone,  M.D.— A  Therapeutic  Arrangement  and  Syllabus  of  Materia  Medica, 

12mo.   London,  1835.  .      ,   •       l     x-      i.  ••    -d  •  toqa 

S  Soubeiran—^onve&u  Traite  de  Pbarmacie  theorique  et  pratique,  t.  u.   iaris,  1835. 

2ndeedition,  1840.— 3eed.  1847.  ,• 
S  Dieu-Trsdte  de  Matifere  Medicale  et  de  Therapeutique,  prdc^d^  de  considerations 
■ '  gen^rales  sur  la  Zoologie,  et  suivi  de  I'Histoire  des  Eaux  NatureUes,  1. 1.  and  u.  bvo. 
Paris  184*7 

Dr.  Ed.' Ballard  and  Dr.  A.  B.  Garrod—Ehments  of  Materia  Medica  and  Therapeutics, 

8vo.   Loudon,  1845.  ,-  i        j.    -i  a  « 

Pk  L  ^e^•9er— Handbuch  der  Pharmacie.— Pharmaceutische  Botanik  2te  Auti.  neu 
bearbeitet  von  Dr.  T.  F.  L.  Nees  von  Esenbeck.-Pharmaceutische  Zoologie,  2te 
Aui.  neu  bearbeitet  von  Dr.  CI.  Marquart,  8vo.    Heidelberg  1839. 
Dr.  CI.  Slarquart-Lehrhvich  der  praktischen  und  theoretischen  Pharmacie,  2  vols.  8vo. 

D^J^F  ^Bo^le—k  Manual  of  Materia  Medica  and  Therapeutics.  12mo.  Lond.  1853. 
As  iii  the  subsequent  part  of  this  work  the  vegetable  and  animal  substances 
used  in  medicines  will  be  arranged  in  natural-historical  order  it  will  be 
unnecessary  here  to  offer  any  examples  illustrative  of  this  classifica  ion.  i 
have  preferred  this  mode  of  arrangement  principally  on  account  ot  the  great 
difficulties  attending  any  other  method,  especiaUy  that  founded  on  the  phy- 
siological effects  of  medicines.  , 

i3j3.  Vegetables  only. 
In  the  following  works  the  vegetahle  substances  employed  in  medicine  are 
arranged  according  to  thek  natural -historical  properties 

/  A  JfM/my-Apparatus  Medicaminum  tarn  simplicium  quam  prajparatorum  et  com- 
^osiforum!  vol  v.    Getting^,  1776-19.-Post  mortem  auctor.  edid.  L.  C.  Altnof, 

/ft'  r?3!//J%sId  sur  les  Proprietds  Medicales  des  Plantes,  compai-ees  avcc 
\l^^',oZtt^^SZ^^  eUeur  Claskation  NatuvcUe,  1804.-2d  edition.  Pans. 

^•1^:™^S-acS^  ,   .  j 

/  F.  Sack-mSlJ^  uber  die  A^rzneikrafte  dor  Pflanzen  vergliechen  mit  ihrer 
■  Structur  und  ihren  chemischen  Bestandtheilcn.    Lemgo  ib.l  . 

T.  F.  L.  Nees  von  Fsenheck  und   C.  N.  /6f7^;^»^-Ha'^<ibuch  der  mcdicnuscli 
■pharmaceutiscben  Botanik,  3  Th.    Diisscldorf,  1830-32 

r  Ft.  Kosleletzhj-MX^i^mGmc  medizmiscli-pharmazeuiische  l<lora,  b  uac.  iiaj,ut, 

/7 '^^^iksc/iO/T'—Medicimscli-pharmaceutisehe  Botanik.    Erl- "1843.  -n,- ,  ii.,„j 

f  MdmJr^^  Mediciu.1  tkuizcn  der  dsterreic  uschcn  Pharmakopoc.  Em  Hand 

hiiph  fvir  Acrztc  and  Ai)ol,hcker,  8vo.    Wicn,  18'W.                        .  r;,,„-„pt 

C  F  I'Zu  Marti^^^                Materia.  Mefa  Vcgetabilis  Brasdicusis  Lipsio,  et 

Vindcb  8vo.  1843. 
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yy.  Animals  only. 

The  animal  substances  used  in  medicine  are  arranged  in  natural-historical 
order  in  the  following  works  : — 

/.  F.  Brandt  und  /.  T.  C.  Batzehirg—M.Q^\'L\msc\i&  Zoologie  oder,  getreue  Darstellung 
und  Besclireibung  der  Thire,  die  in  der  Arzneimittellehre  in  Betracht  kommen  in 
systematischer  Polge  herausgegeben,  2  Bde.    Berlin,  1827-33. 

John  Stephenson,  M.D. — Medical  Zoology  and  Mineralogy.    London,  1882. 

Dr.  T.  IF-  C.  Martins — Lekrbuch  der  pharmaceutischen  Zoologie.    Stuttgart,  1838. 

Br.  Hd.  Martini/ — Naturgescliichte  der  fiir  die  Heilkunde  wichtigen  Thiere  mit 
besonderer  Riicksicht  auf  Pkarmacologie,  Pathologie  und  ToxicologiCj  8vo.  Darm- 
stadt, 1847. 

^l.  Minerals  only. 

I  am  unacquainted  with  any  pharmaceutical  work  in  which  the  inorganised 
substances  of  the  materia  medica  are  arranged  in  natural-historical  order. 
Most  writers  who  have  followed  the  natural  system  in  their  descriptions  of 
vegetable  and  animal  medicines,  have  adopted  a  chemical  classification  for  the 
inorganised  medicinal  substances — a  mode  of  proceeding  which  I  shall  follow 
in  this  work.  In  the  following  works  on  minerals  a  natural-historical  classifi- 
cation is  observed. 

F.  iI/o/5s— Treatise  on  Mineralogy,  translated  by  W.  Haidinger,  3  vols.   Edinb.  1825. 
Eobert  Manual  of  Mineralogy.    Edinburgh,  1834. 

/.  D.  Dana— A.  System  of  Mineralogy,  comprising  the  most  recent  Discoveries, 
2d  edition.    New  York,  1844. 


Ckystallogeaphical  Classification  oj  Phabmaceutical  Substances. 

Modern  crystallographers^  arrange  crystalline  forms  in  six  groups,  called  systems,  each 
of  winch  comprehends  all  those  forms  which  agree  in  the  number,  length,  and  direction  of 
the  axes.    These  six  systems  may  be  conveniently  arranged  in  two  classes,  as  follows  :— 

CLASSES.  SYSTEMS. 

1  EauiAXED  OK  MoNOMETEic    1.  The  Regular  or  Cubic 

fa.  Dimetric  (  ^"^-Jrate   2.  The  Square  Prismatic 

TT  TT  I  (Hexagonal   ...  3.  The  Rhombohedric. 

II.  Unequiaxed  <j  r  Erect   4.  The  Right  Prismatic. 

I  ^.  Trimetric  j  Oblique    5.  The  Oblique  Prismatic. 

L  (.Doubly-oblique  6.  TheDoubly-obliquePrismatic. 

'  For  further  details,  the  reader  is  referred  to  the  followiug  works  :— 

T''^^:'''  ''''"^  einer  tabellarischen  Uebersicht  der  Mineralien  nach 
den  Krijstallformen,  von  Gustav  Rose,  Zvveite  Auflage.  Berlin,  1838.  [A  IVench  translation 
ofthefirstedition  was  published  in  Paris  1834)  J^reucn  iransiaiion 

\'  i  SSiTr''^T';f '^'l'^^^'     ^-  ^-^-S-         Cambridge,  1839. 

Gksgol  184L     ^"•''^'^^'^"'P^'J'  application  to  Mineralogy,  by  John  Joseph  Griffin. 

4.  Encgclopiedia  Metropolitana,  art.  Crystallographj,  by  Mr  Brooke 

tome  i  ^fe,  Ss"'  ''^'"''^'^  par  L.  A.  Necker. 

J.NicSf^'pf^^^S?^'''^''^'  traduitsdel'allemand  et  anuotes  par 

^•/^^<'i3  de  Cryslallographie,suivi  d'uncMcthode  sinmhn'' Aun7...„     ni?  „  s 

de.^  Legon, pariiculteres  de  M.  Laurent.    Paris,  jgJJ  ««  Chalumeau,  d'aj>rh 


142         PHARMACOLOGTCiO.  REMEDIES.— Medicines. 

Class  l—Equiaxed  or  Monometric^  Crystals. 
(Isometric^  Crystals.) 

CxikiKLCi^-K^.— Geometric ;  three  rectangular  and  equal  axes.  Optical:  refraction 
single    Thermotic:  expansion  by  heat  equal  in  all  directions. 


^\  As  the  refraction  of  this  class  is  single,  the  crystals  present  no  rings  when  tested  by 
polarised  light. 

System  1.— The  Regular  System. 

(Tessular  system,  Mohs ;  Octohedral  System,  Miller.    Tetrahedric,  Cubic,  Equal-membered,  or 

Equal-axed  System. 

and  the  regular  tetrahedron. 


Four  forms  of  the  cubic  system  ;  viz.  cube, 
regular  tetrahedron,  rhombic,  dodeca- 
hedron, and  regular  octahedron. 

a  a,  hh^cc.  The  three  rectangular  equal 
axes. 


Cube. 


Regular  tetrahedron. 


Examples.— The  foUowing  substances  belong  to  this  system  :— 


Diamond. 

Phosphorus. 

Potassium. 

Sodium. 

Bismuth. 

Lead. 

Cadmium. 

Titanium. 

Iron. 

Copper. 

Mercury. 

Silver. 


Gold. 
Platinum. 
Arsenious  Acid. 
Magnetic  Oxide  of  Iron. 
Chloride  of  Ammonium  {Sal  Am- 
moniac). 

Chloride  of  Potassium. 

Chloride  of  Sodium. 

Chloride  of  Silver. 

Iodide  of  Potassium. 

Iodide  of  Sodium. 

Bromide  of  Potassium. 


Bromide  of  Sodium. 
Bromide  of  Silver. 
Fluoride  of  Calcium. 
Sulphuret  of  Lead  {Galena). 
Sulphuret  of  Silver. 
Bi-sulphuret  of  Iron  {tlundic). 
Sulphuret  of  Zinc  {Blende). 
Sulphuret  of  Tin  {Tin  Pyrites). 
Nitrate  of  Lead. 
Nitrate  of  Baryta. 
Nitrate  of  Strontian. 
Alum. 


Class  TL.-^Unequiaxed  Crystals. 


Optical:  refraction 


Qni.ViKCtJJ^.-Geometric:  not  three  rectangular  and  equal  axes, 
double     Thermotic :  expansion  not  equal  in  all  directions. 

*,*  As  the  refraction  of  this  class  is  double,  the  crystals  present,  in  certain  directions,  rmgs 
when  tested  by  polarized  light.  ^  , 


1  Mouomctric,  from  ,6.o.,  one,  and  ,.rpoy,  a  ------^r'^  ^^^"^     " ' 

2  Isometric,  from  r<ro*,  equal,  and  ^4rpov,  a  measure-<a^^  equal. 
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o.  Dimetric  Crystals. 

Ctiakactees.— G^eoraeifnc;  axes  of  two  kinds;  at  least,  two  equal  axes.  Optical: 
refraction  double  in  all  directions  except  one  (one  axis  of  double  refraction).  Thermotic : 
expansion  equal  in  two  directions  at  least. 

As  the  crystals  of  this  sub-class  have  only  one  axis  of  double  refraction,  they  present  a 
single  system  of  rings,  intersected  by  a  cross,  when  placed  in  the  polariscope.  (See 
figs.  22  and  23.) 


Fia.  22. 


Tig.  23. 


G 


H 


Single  si/stem  of  rings  seen  hy  looking  through  a  slice  of  calcareous  spar  {cut  perpendicular  to 
the  axis  of  the  crystal)  placed  in  the  polariscope. 

When  the  polariser  and  analyser  are  at  right  angles  to  each  other,  the  cross  is  a  black  one  (fig.  22, 
A,  B,  c,  d)  ;  but  when  the  positions  of  the  polariser  and  analyser  coincide,  the  cross  is  a  white  one 
(fig.  23,  E,  r,  G,  H). 

Si/stem  2.— Square  Prismatic  System. 

(Pyramidal  System,  Mohs  and  Miller.  The  2-  and  1-axed  System,  Rose.  The  4-membered  System.) 

Chakacters. — Geometric:  axes  three,  rectangular ;  only  two  equal.  Optical:  refrac- 
tion double  in  all  directions  except  one  (one  axis  of  double  refraction).  Thermotic: 
expansion  equal  in  two  rectangular  directions  only. 

FoKMS.— To  this  system  belong  the  octahedron  with  a  square  base,  and  the  riaht  square 
prism.  ^ 

Fig.  24.  Eig.  25.  Fig.  26. 


Square  octahedron.  Square  prism. 

Fig.  27. 


Four  forms  of  the  square  prismatic 
system ;  viz.  two  square  prisms  in 
different  positions,  and  two  octa- 
hedra  with  square  bases. 

a  a,  Principal  axis  ;  bb,cc,  secondary 
axes. 


Combination  of  the  octahedron  and  prism. 


'  Himetric,  from  S.'v.  twice,  and  f..rpov,  a  measure-r,^,,  of  two  kinds 
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Examples.— Tho  following  substances  belong  to  this  system  ; 


Peroxide  of  Tin  {Tin-slotie). 
Cliloride  of  Mercury  (Calomel). 
Sulphuret  of  Copper  and  Iron 

{Copper  Pyrites). 
Bicyanide  of  Mercury. 


Ferroeyanide  of  Potassium. 
Acid  Triphosphate  of  Potash  and 
Water. 

Acid  Triphosphate  of  Oxide  of 
Ammonium  and  Water. 


Acid  Triarseniate  of  Potash  and 
Water. 

Acid  Triarseriiate  of  Oxide  of 
Ammonium  and  Water. 


System  3. — Rhombobedric  System. 

(Rhombohedral  System,  Miller.    The  3-  and  1-axed  System,  Rose.) 

Chakactees.— ffeowe^n'c ;  axes  four;  three  equal  to  one  another,  and  placed  in  one 
plane,  crossing  at  angles  of  60°  ;  the  fourth  axis  differs  from  the  others  m  length,  and  is 
perpendicular  to  them.  Optical:  refraction  double  in  all  directions  except  one  (one  axis 
of  double  refraction).    Thermotic :  expansion  equal  in  the  directions  of  the  three  equal 

^^FoBMS.'— To  this  system  belong  the  rhor/ibohedron  (frequently  called  a  rhomboid),  the 
hexagonal  prism,  and  the  scalenohedron. 


Tig.  28. 


EiG.  29. 


EiG.  30. 


Rhombohedron. 


Three  form  s  of  the  rhombohedric  sj'S- 
tem;  viz.  the  hexagonal  prism,  the 
scalene  dodecahedron,  and  the  rhom- 
bohedron. 

a  a.  The  principal  axis  ;  bb,  c  c,  d  a, 
secondary  axes. 


Hexagonal  prism. 


Fig.  32. 


Combination  of  the  rhom- 
bohedron with  the  hex- 
agonal prism. 


Scalenohedron. 


EXAMPLES.-The  following  substances  belong  to  this  system 


Antimony. 
Arsenic. 
Zinc? 
Tin? 

Plumbago. 
Ice. 

Oxide  of  Zinc. 

Sesquioxide  of  Iron  {Specular 
Iron). 


Sulphuret  of  Mercury  {Cinna 

Sulphuret  of  Iron  {Magnetic 

Pyrii(is). 
Chloride  uf  Calcium. 
Carbonate  of  Lime  {Calcareous 

Spar).  . 
Carbonate  of  Magnesia  {31ag- 

nesite). 


Carbonate  of  Lime  and  Magnesia 

{Doloiiite). 
Carbonate  of  Protoxide  of  Man- 
ganese {Biallogite). 
Carbonate  of  Zinc  {Calamine). 
Carbonate  of  Iron  {Spathic  Iron). 
Nitrate  of  Soda. 

Hydrate  of  Magnesia  {Bnicite). 


Trimetric'  Crystals. 

three  directions.                                                   rpfraction,  a  double  system  of  rinps, 
As  the  crystals  of  this  subclass  have  tj'O  axes  of  double  ^^^^.^       ^^^^    ,  33  34). 
intersected  by  bands,  is  seen  when  they  oic  placca  in  o   

,        ■        J          .  „„.,»/; ««iv' — axes  of  three  kinds. 
'Yrmcir\cJvomrpls,{hnce,mAutToov,a7)ie"Sutt 


*** 
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Fig.  34. 


Double  system  of  rings  seen  hy  looking  through  a  slice  of  nitre  {cut 'perpendicularly  to  the 
'prismatic  axis  of  the  crystal),  'placed  in  the  polariscope, 

When  the  polariser  and  analyser  are  at  right  angles  to  each  other,  the  cross  is  a  black  one  (fig.  33, 
A,  B,  c,  d)  ;  but  when  the  position  of  the  polariser  and  analyser  coincides,  the  cross  is  a  white  one 
(fig.  34,  E,  F,  G,  H). 

System  4.— Eight  Prismatic  System. 
(Prismatic  System,  Miller.    The  1-  and  1-axed  System,  Rose.    The  2-  and  2-membered  System.) 

C-ZKRkCTS,-K&.— Geometric :  axes  three,  rectangular,  unequal.  Optical :  refraction  double, 
in  all  directions  except  two  (two  axes  of  double  refraction).  Thermotic :  expansion 
relatively  unequal  in  the  directions  of  all  the  axes. 

Forms.— To  this  system  belong  the  octahedron  'with  a  rectangular  base,  the  right 
rectangular  'prism,  the  octahedron  ■with  a  rhombic  base,  and  the  right  rhombic  prism. 


Fig.  35. 


Fig.  36. 


Fig.  37. 


 -< 


Octahedron  with  a  rect- 
angular base. 

Fig.  38. 


Right  rpctangidur 
prism. 

Fig.  39. 


Four  forms  of  the  right  prismatic  sys- 
tem ;  viz.  right  rectangular  prism, 
right  rhombic  prism,  rectangular 
octahedron,  and  rhombic  octahedron. 

a  a.  Principal  or  prismatic  axis; 
b  b,  cc,  secondary  axes. 


Octahedron  with  a  rhom- 
bic base. 


Examples.— The  foUowinff 
Iodine. 

Sulphur  (native). 
Selenium  ? 

Binoxide  of  Manganese  {Pyro- 
liaite). 

Teroxidc  of  Antimony  {White 

Antimony!) 
Chloride  of  Barium. 


Right  rhombic 
prism. 


substances  belong  to  this  system  :- 


Bichloride  of  Mercury  {Corro- 
sive Sublimate). 

Tersulphurct  of  Antimony 
{Gray  Antimony). 

Tersulphurct  of  Arsenic  {Orpi- 
ment). 

Bisulphuret  of  Iron  {Radiated 
Pyrites). 


Arsenical  Pyrites  {Mispickd). 
Sulphuret  of  Bismuth.  * 
Bisulphate  of  PotBsh. 
Sulphate  of  Potash.' 
Sulphate  of  Magnesia. 
Sulpliatc  of  Ziuc. 
Sulphate   of  Baryta  {Heavy 
Spar).  [Continued. 


Z^lu^f^^^  agglutinated  so  ns  to  foru.  bipyramidal  dodccahedra, 

"■"iiuaiiuj;  the  crystals  of  tlic  rhombohcdnc  system  (Brewster).  * 

VOL.  I. 
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Sulphate  of  Stroutian  {Celes- 
tine). 

Sulphate  of  Lead  {Prismatic 

Lead  Spar). 
Sulphate  of  Ammonia. 
Perchlorate  of  Potash. 
Nitrate  of  Silver. 
Nitrate  of  Potash. 
Carhonate  of  Potash. 
Bicarbonate  of  Ammonia  with 

2^  HO. 


Bicarbonate  of  Potash. 
Carbonate  of  Lime  {Arrago- 
nite). 

Carbonate  of  Lead  ( White-Lead 
Ore). 

Carbonate  of  Bary  ta{  Wilherite) . 
Carbonate  of  Strontian  {Stron- 

tianite). 
Ferridcyanide  of  Potassium. 
Acetate  of  Baryta. 
Acetate  of  Lead. 


Bitartrate  of  Potash  {Cream  of 

Tartar). 
Tartrate  of  Potash  and  Sod;i 

{Rochelle  Salt). 
Tartrate  of  Potash  and  Anti- 
mony {Emetic  Tartar). 
Citric  Acid. 
Morphia. 
Codeia. 
Narcotina. 
Asparagine. 


System  5.— Oblique  Prismatic  System. 
(The  2-  and  1-merabered  System,  Rose) 
Ci, KHACTn^s -Geometric:  axes  three,  aU  unequal;  two  of  them  cut  one  another 
obUquX  and  are  perpendicular  to  the  third.  Optical :  refraction  double  in  aU  directions 
SceTt  tioTwo  axes  of  double  refraction).  Thermotic  :  expansion  m  the  direction  of  the 

^^??nltf^'ToThT^Ystem  belong  the  oblique  octahedron  mth  a  rectangular  base  t],, 

oclahedron  mth  a  rhombic         and  i^e  obhque 
S  Mr.  Brooke^  refers  the  right  oblique-angled  prum  to  this  group. 


EiG.  40. 


Tig.  41. 


Pig.  42. 


Oblique  octohedron  with  a 
rectangular  base. 

ElG.  43. 


Four  forms  of  the  oblique  prismatic 
system;  viz.  oblique  rectangular 
prism,  oblique  rhombic  prism,  ob- 
lique rectangular  octahedron,  and 
oblique  rhombic  octahedron. 

a  a.  Principal  axis ;  bb,  cc,  secon- 
dary axes. 


Oblique  rectangular 
prism. 

Fig.  44. 


Oblique  octahedron  with  a 
rhombic  base. 


Oblique  rhombic 
prism. 


The  foUowing  substances  belong  to  this  system  :- 

Triphosphate  of  Soda  and  Basic 
Water  {Rhombic Phosphate). 
Borax  {Tincal). 
Carbonate  of  Soda. 


Sulphur  (by  slow  cooling)^ 
Bisulphuret  of  Arsenic  {Be- 
algar). 

Oxysulphuret    of  Antimony 

{Red  Jn.timo7iy). 
Sulphate  of  Soda. 
Sulphate  of  Iron. 
Sulphate  of  Lime  {Selenite). 
Chlorate  of  Potash. 


Sesquicarbonate  of  Soda  {Trona^ 

TJrao). 
Acetate  of  Soda. 
Acetate  of  Copper. 
Acetate  of  Zinc. 


Biuacetate  of  Copper. 
Binoxalate  of  Potash. 
Cinnamic  Acid. 
Succinic  Acid. 
Tartaric  Acid. 
Oxalic  Acid. 
Sugar. 

Crystals  from  Oil  of  Cubcbs. 


System  6. -Doubly-oblique  Prismatic  System. 
(The  1-  and  1-membercd  System,  Rose) 

^^^.rOe^etric,  ax^.thi.e,  ^ ^^^^X^tZ:^^^^^ 
Optical :  refraction  double  m  aU  d/r^f^J'l  ^^^f j'^J^  Junequal. 
Thermotic  :  expansion  in  the  direction  ot  the  axes  rciauvwj^^ji  

1  Mcyclopmdia  Mctropolitam,  art.  Crystallography. 


ll 
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Forms. — To  tbis  system  belong  the  doxMy-oblique  octahedron  v^vA'(}^v&do^lbly  oblique  frism. 
Fro.  45. 


Fig.  46. 


Fig.  47. 


Doubly-obliqne 
octahedron. 


Four  forms  of  the  doubly-oblique  system ; 

viz.  two  doubly-oblique  prisms,  and  two 

doubly-obliqne  octnhedrn. 
a  a.  Principal  axis ;  bb,  cc,  secondary  axes. 


Doubly-oblique 
prism. 


Examples. — The  following  substances  belong  to  this  system  : — 


Boracic  Acid. 
Paratartaric  Acid 
{Racemic  Acid). 


Gallic  Acid. 
Sul  phate  of  Protoxide  of 
Manganese  with  5  HO. 


Sulphate   of  Copper 

{Blue  Vitriol). 
Sulphate  of  Cinchonia. 


Nitrate  of  Bismuth. 
Quadroxaliite  of  Potash. 
Succinate  of  Ammonia. 


Isomorphism. — I  have  already  (p.  84)  had  occasion  to  allude  to  the 
relation  which  Dr.  Blake  believes  to  exist  between  isomorphism  and  the 
physiological  eifects  of  crystalline  substances. 

££.  Artificial  Method  of  Linnaeus. 

This  appears  to  me  the  best  place  for  noticing  those  pharmacological  work  s 
in  which  the  Linnsean  artificial  method  of  arranging  plants  is  followed. 

Car.  A.  Lime — Materia  Medica,  ed.  4a,  curante  J.  C.  D.  Schrebero.    Lipsiaj  et 
ErlangjE,  1782. 

P.  /.  Materia  Medica  e  Regno  vegetabili,  2  torn.  ed.  2nda.  Stockholmise,  1782. 

P.  L.  Handbuch  der  Pliarmacie,  2  Bde.    Heidelberg,  1829.    [The  second 

edition  is  arranged  in  natural-historical  order.] 
A.  A.  da  Silceira  Pinto — Pharmacographia  do  Codigo  Pharmaceatico  Lusitano. 

Coimbra,  1836. 

KK-  Methods  founded  on  the  Parts  of  Organized  Beings  employed. 

In  some  works,  the  vegetable  and  animal  substances  employed  in  medicine 
are  classified  according  to  the  parts  used  ;  as  barks,  roots,  seeds,  secretions,  &c. 

R.  A.  Fb^e^— Historia  Materia  Medicro.    Lugd.  Batav.  et  Lipsiaj,  1758. 
G.  yllston,  M.D.— Lectures  on  the  Materia  Medica,  2  vols.    London,  1770. 
J.  0.  E/jerniaier,  M.D.— Taschenbuch  der  Pliarmacie.    Leipzig,  1809. 

.A^.  J.  B.  G.  Gmbourt—B.isto[rG  abregee  des  Drogues  simples,  2do  cd.    Paris,  1826.  

3me  ed.  1836. 

Dr.  F.  Gochel  and  Br.  G.  Kunze — Pliarmaceutische  Waarenknnde.    Eisenach,  1827-29 
T)r.  T.  W.  C.  Martins    Grundriss  der  Pharmakognosic  des  Pilauzenreiches.  Erlangenj 
1832. 

y.  Classifications  founded  on  the  Chemical  Constituents. 
The  difficulties  attending  tlie  analysis  of  organised  substances  present  a 
great  obstacle  to  the  formation  of  a  chemical  classification.    IMost  of  the 
writers  who  have  attempted  an  arrangement  of  this  kiud  are  Germans. 

^'yii^'z'^t  Ll^mi "  1 T^'^'''^  ''''^  Pliarmaccutical  Chemistry,  and  the  Materia 
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T?  r  Z7Vi7//.//.»_Plinrmacolo£!;ia  uuiversa,  8vo.    Lugd.  Bat.  1797  1802.  ,  .,, 

r  n   P/it^Systm  dcr  Materia  Medica  nach  chcrniscl.en  [>r  uc.pien  nut  Rucks.cht 
auf.        nl  fie?kmale  und  d.  Heilverhaltnisse  der  Amieimittel,  7  Bde.  Lcp^.g. 

i^'.^j^t^.^L.-Handbuch  der  Pharmacologie,  3te  Aufl.  lierausgegeben  von  Berhardi 
.t^^IL^t^tt'^^.  herausgegeben  von 
c'^HufiS^O^n^^i^^  Materia  Medicce.   BeroUni,  I816.-Edit.  2.  1820.- 
^.''r'l/.iStpharrnac^^^^^^^^^   TabeUen  odor  systcn.athche  Arznei.ittellehrc 

Prak-cbe  Aer.te. 

X.  TKr:;^-4^^S^  Uebersicht  der  gesam.nten  Heilmittellehre.  Getting. 
/.     ».«/^.m-Handbuch  der  praktischen  Arzneimittellehre,  4to.   Berlin,  1841.- 
SteAusg.    Berlin,  1844. 
As  an  example  of  achemicalclassification,  I  shall  select  that  of  Schwartzc  and 

SCHWAUTZE'S  CLASSIFICATION. 


1.  Aqua  communis. 

2.  Gummosa,  mucila- 

ginosa. 

3.  Earinosa,  amylacea, 

4.  Gelatinosa. 

5.  Albuminosa. 


Biv. 

6.  Saccharina. 

7.  Pinguia-oleosa. 

8.  Extractiva  amara. 

9.  Adstringeutia  seu 

Tannica. 
10.  iEtherea-oleosa. 


Biv. 

11.  Resinosa. 

12.  Narcotica. 

13.  Spirituosa. 

14.  Acida. 

15.  Alcalina. 

16.  Salina. 


Biv. 

17.  Metnllica. 

18.  Corpora  simplicia, 

solida,  nou  me- 
tal lica. 

19.  Kalia  sulphurata. 

20.  Sapones. 


0.    AlUUlUlll'-'^a'    .....  ,1  • 

chLical  properto  of  medlcmes  ;  smce  [^l.^f^^^^^^  thus, 

produced  by  these  agents  on  '  jj  „i„^e  contnined  melalhe  substauees  ; 

L  seventeenth  ctes  .s  ca Ued  ^'^j'  (^'aen,.   Again,  some  of  the  d„.s;ons 

whereas  dmsions  a  ton  __andB^^^^^^  whose  c*e.s  are  most  drssiunlar.  wh.le 

l°;bS?of  a~operation  are  placed  In  separate  d,.rs,ons. 

aa  Iiiors^a-nic  Substances. 
The  mmeraJ  and  other  inorganic  satetances  of  the  Materica  Medica  are 

arranged  chemically  •;f4^J'-:r'tn.';egnum  Mineralc  comp.ectens. .  ,oU. 

/  F  G'we^m— Apparatus  Medicaminum.   j-  b 

Phannaeie.  Phanna- 

/Ty 'i^'fe -A  of  Materia  Medica  and  Therapeutics.   London,  1S«. 

inorganic  substances  of  the  present  work  arc  arranged  on  clc,n,«l 
principles. 
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2.  Classifications  founded  on  the  Physiological  Effects  of  Medicines. 

As  the  ultimate  object  of  all  our  inquiries  into  the  Materia  Medica  is  to 
obtain  a  knowledge  of  tlie  mode  of  operation  of  medicinal  substances,  it  follows, 
that  the  most  desirable  and  useful,  because  the  most  practical,  classification  of 
hese  agents,  would  be  that  founded  on  the  similarity  of  their  effects.  But 
so  many  difficulties  exist  in  the  way  of  producing  such  an  arrangement — so 
much  remains  yet  to  be  determined  with  respect  to  the  nature  of  the  modifi- 
cations impressed  on  the  organised  tissues  by  the  influence  of  medicines — that 
it  must  be  evident  to  every  one  who  attentively  studies  the  subject,  that,  in  the 
present  state  of  our  knowledge,  no  such  classification  can  be  satisfactorily 
effected. 

Physiological  classifications  are  variously  formed.  Those  that  I  am 
acquainted  with  may  be  reduced  to  six  groups  or  classes.  Thus,  they  mav 
be  arranged : — 

1.  According  to  the  general  quality  of  the  efPects. 

2.  According  to  Brunonian  principles. 

3.  According  to  the  doctrine  of  contra-stimulus. 

4.  According  to  the  doctrme  of  Broussais. 

5.  According  to  chemico-physiological  principles. 
0.  According  to  the  part  affected. 


1.  According  to  tlie  General  Quality  of  tlie  Effects. 

These  ai-rangements  are  founded  on  the  nature,  quality,  or  general 
character  of  the  effects ;  as  in  the  following  works  : — 

W .  Oullen,  M.D.— Treatise  of  the  Materia  Medica.    Edinburgh,  1789 

E.  Pearson,  M..T)  —K  Practical  Synopsis  of  the  Materia  Alimentaria  and  Materia 

Medica.    London,  1808. 
C.  I.  A.  SeJmilgue— Til-Mi^  de  Maticre  Medicale,  2  torn.  Paris,  1818 
/.  Arnemam—C\imu^\&G\\G  Arzueimittellehre,  6te  Aufl.  von  A.  Krau  's  1818 
^.  ^OT«««-Praktische  ArzueimitteUehre,  6te  Aufl.  von  L.  A.  Kraus  1819 

1823^'  M.D.-An  Introduction  to  Medical Literatui-e,  art.  Pharmacoiogy,  2d  edition. 

f«9?'  ^^^^■-Trait^  Elementah-e  de  Matiere  Medicale,  2nde  edit.  3  torn.  Paris, 
lQ:d'i. — 4e  edit.  1837. 

^■deSri825'^'~^^''"'"^'      Therapeutics  and  Materia  Medica,  4th  edit.  Phila- 

Dr.  NutialL--'h'dn.CQt,  vol.  ix.  p.  578. 

^'^'Jf^'f^'  Tf-     f^^"^*^^'-^  M.b.-Manuel  de  Matiere  Medicale.    Paris.  1826  - 
Enghsh  Iranslation,  by  Z;«m5.    1831.  °. -lo^u. 

a  *S'««^M;«-PIandbuch  der  specieUcn  HeilmitteUchre,  2  Bde.  3te  Aufl  1833 
Joh^mrra^,  M.D.-A  System  of  Materia  Medica  and  Pharmacy,  5th  edit  Edinb. 

A.  Duncan,  M.D.— Physiological  Classification  of  the  Materia  Medici    T„  tl,.  <s 

I)lcn>ent  to  the  New  Dispensatory,  11th  edit.    1829  ^^i'" 
./.  /«^-Praktische  Materia  Medica.    Breslau,  1830.- 2te  Aufl.  1833 
;  i^'<^~^^"^s      Pharmacologic,  2  torn.    Paris,  1831 

U'!ri:\ll-^^^^  1832.- 
E.     and  K.  ArzueimitteUehre  und  Kcceptirkunde    Wien  1  S*V< 

^.  Trousseau  et  //.  Fidoux-Tr^U  de  Th6rapeuti  me,  l^^i  torn    P  iri    lV^/«    o  i 

torn.  Iro  part,  1837;  2e  part,  1839.-2c  edit  1841 

l^m8ltBil^^  ^™^ttellehre;  ler  Bd.  1837-184.0;  ^er  Bd. 
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Carl  Heim:  Schulze  (*S'c/i«W2ra5^e?M)— Natiirliches  System  der  allgcmciuenPharmakologie 
nach  dcin  Wirkungsorganismus  der  Arznein,  8vo.    Berlin,  1840. 

F.  0^sto  /e«— Handbucli  der  Arzneimittellehre,  Svo.    Tiibingcii,  1845.   2te  Aufl.  1847. 

Dr.  J.  M.  iVe%i<«— Mediciues,  their  Uses  and  Mode  of  Administration,  8vo.  Dublin, 
1844.    2d  edition,  1847. 

As  exarai)les  of  tliis  kind  of  classification,  I  subjoin  those  of  Dancan, 
Suudeliu,  C.  G.  Mitscherlicli.  and  Scliultz. 


DR.  DUNCAN'S  PtIYSIOLOGICAL  CLASSIFICATION  OF  THE  M.VrEllIA  MEDICA. 


DfAPHOEETICA. 
SUDORIFICA. 

ERRHmA. 

expkctoiiantia. 
Emetica. 
Cathartica. 
Emmenagoga. 


External  agents  act  — 

I.  By  nourishing  the  body   ALIMENTA. 

{a)  Drink  Potus. 

When  they  act  medicinally    Diluenxia. 

Uj)  Food   CiBi. 

When  they  act  medicinally    Demulcentia. 

II.  By  evacuation    EVACUANTIA. 

(«)  By  the  skiu  insensibly  

By  the  skin  sensibly   

(5)  By  the  mucous  membrane 

Of  the  nostrils  

Of  the  lungs   

Of  the  stomach   

Of  the  intestines  

Of  the  uterus   

(.)  By  glandular  secretion  Diuretica. 

Tlie  kidneys    „       „  „. 

The  saUvary  glands   Stalogoga. 

III.  By  exciting  the  vital  powers   S  TIMULANTIA. 

(«)  Chiefly  of  the  parts  to  which  they  are  applied  TOPIC  A. 

Applied  externally  Rubefacientia 

Causmg  redness     Vfsicantia 

Causing  serous  secretion   SuPPURAN'm 

Causing  purulent  secretion   bUPPURANriA. 

Administered  internally 

CoNDmENTA  when  alimentary  p.kmtnativa 

When  acting  medicinally    Carminativa. 

(i)  Of  the  system  generally  ....    SSnEOTIA 

(«)  Obscurely,  but  more  durably  PERMANJi.Mi A. 

Producina;  no  immediate  obvious  effect   lomuA. 

Constricting  fibres  and  coagulating  fluids   Asxringhktu. 

(4)  More  evidently,  but  less  durably...  TRANSITORIA.  Calefacient.a 

Acting  on  the  organic  funct.ons    JL^AN^A 

Acting  on  the  mental  functions    INEBRIANTIA. 

IV.  By  depressing  the  vital  powers    DEPRIMENTIA. 

Acting  on  the  organic  functions   Narcotica. 

Acting  on  the  mental  fuQctions  

V.  By  chemical  influence  on  the  fluids   CHEMICA.  Acida. 

Acidifying   Alkalina. 

Alkalizing  " 

A  very  cursory  examination  of  the  substances  placed  by  the  ^^thor  under- 
each  of  the  above  classes  will  satisfy  the  most  superBcial  observer  tl  a^^^^b^^^ 
classification  does  not,  in  a  large  number  of  instances,  effect  that  which  it 
proposes  to  do  ;  namely,  to  arrange  together  "substa^^^^^^^^ 
,  flpcts  which  they  produce  in  a  state  ot  health.      lor  exampit,  "'^^^^ 
head  of  diaphoretics  and  sudorifics  we  have  mustard,  copaiva,  opium,  ipe-< 
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cacnaiilia^  alcohol,  antimony,  ammonia,  and  mercury;  among  narcotics  are 
opium,  nux  vomica,  foxglove,  saflron,  and  colchicum ;  in  the  class  sialogogues 
we  have  horseiadish,  tobacco,  and  mercury.  Now,  no  one  will  pretend  to 
afhrm  that  the  substances  thus  grouped  together  operate  in  an  analogous 
manner  on  the  system,  or  that  their  eflects  are  similar. 

SUNDELIN'S  CLASSIFICATION. 


A.  Agents  which  lessen  vi- 
tality, AND  AKE  ADAPTED 
FOR  AN  ABNORMAL  ^VG- 
MENTATION  OF  IT. 

T.  Debilitating  agents  adapted 
for  genuine  hypersthenia. 

a.  Ageuts  diminishing  the 

blood  and  fluids. 

1.  Bloodletting. 

2.  Antiphlogistic  pur- 

gatives. " 

b.  Debilitating  agents  in  a 

limited  sense — temper- 
ants. 

c.  Agents   which  abstract 

heat. 

II.  Relaxants  adapted  for  ab- 
normal  tension  of  fibre,  and 
for  augmented  irritability 
and  sensibility. 

a.  Oleaginous  substances. 

b.  Mucilagiiious,amylaceous, 

and  albuminous  sub- 
stances. 

c.  Saccharine  substances. 


B.  Alterative  agents  adapt- 
ed FOR  AN  ALTERATION  OF 
VITALITY. 


I.  Resolvents  adapted  for  an 
alteration  of  vitality  from 
material  causes. 

a.  Solvents, 
h.  Absorbents. 

c.  Liquefacients. 

d.  Irritating  resolvents. 

e.  Strengthening  resolvents. 

1.  Excitants. 

2.  Tonics. 


II.  Evacuants  adapted  for  re- 
tentions. 

a.  Emetics. 

b.  Purgatives. 

c.  Emraenagogues. 

d.  Diuretics. 

e.  Diaphoretics. 

f.  Diaphoretico-diuretics,  or 

the  so-called  purifiers  of 
the  blood. 

g.  Cutaneous  irritants. 

h.  Anthelmintics. 

III.  Alteratives  adapted  for  al- 
tered sensibility  and  irrita- 
bility. 

a.  Narcotics  adapted  for  hy- 
per£Esthesis  and  couvul- 
sibility. 

1.  Depressing  narco- 

tics. 

2.  Exciting  narcotics. 

3.  Resolvent-acronar- 

cotics. 

4.  Acronarcotics. 

5.  Bitter  poisonous 

narcotics. 

6.  Metallic  substances. 


C.  Agents  which  augment 

VITALITY,  AND  ARE  ADAPT- 
ED FOR  APPARENTLY  OR 
ACTUALLY  LESSENED  VI- 
TALITY. 

I.  Irritants  adaptedfor  torpid 
debility. 

a.  Resolvents. 

b.  Drastics. 

c.  Acrids. 


II.  Strengthening  agents  adapt- 
ed for  true  debility. 

a.  Animating,  analeptics. 

b.  Exciting  -  animating 

agents. 

c.  Exciting-strengthening 

agents. 

1.  Carminatives. 

2.  Aromatic  herbs. 

3.  Powerful  excitants. 

4.  Halsamics. 

5.  Irritating  excitants. 

6.  Empyreumatic 

agents. 

7.  Spices. 

8.  Exciting  initants. 

d.  Tonics. 

1.  Consolidating 

agents. 
3.  Tonic  bitters. 

3.  Astringents. 

4.  Antiseptics. 

5.  Exciting  tonics. 


lu  this  classification,  the  author  assumes  that  medicines  act  in  one  of  three 
^T"'*;^'     "'l^-'^'S'         augmenting  vitality  (see  ante, 
act  !•  J'u  ^^'f  arrangement,  no  place  for  agents  which 

act  simultaneously  in  two  of  these  three  ways  :  for  exarnple  by  both  altering 
and  augmenting  vital  action.    This  defect  feads  the  autll^^l  'l;^";^^ 
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in  the  details  of  liis  classification;  and  it  will  be  found  that  most  of  the 
agents  placed  in  the  third  division  (C)  are,  in  reality,  referable  to  the  second 
division  (B),  on  account  of  their  alterative  action. 


DR.  C.  G.  MITSCIIERLICH'S  CLASSIFICATION. 


\st  Class — Medicamenta  tonica. 

Order  I.  Amara. 

II.  Adstriugentia. 

III.  Ferri  prsEparata. 

Appendix — Mangar.esii  prteparata. 

IV.  Frigtts. 

id  Class — Medicamenta  emollientia  el 
nutrientia. 

Order  I.  Mucilaginosa. 

II.  Amylacea. 

III.  Pinguia  et  oleosa. 

IV.  Albuminosa  et  caseosa. 
V.  Gelatinosa. 
VI.  Saccharina. 
VII.  Calor  humidus. 

M  Class — Medicamenta  excitaniia. 
Order  I.  Tonico-excitantia. 

II.  Excitants  which  promote  digestion. 

III.  Excitants  which  promote  the  secre- 

tions and  excretions. 

IV.  Excitants  which  affect  the  brain 

spinal  cord. 
V.  Calor  siccus. 

Appendix — Camphor,  arnica, 
phur,  carburet  of  sulphur, 
pyreumatic  oils,  electricity. 

Uh  Class— Medicame7ita  acria. 


and 

sul- 
em 


Order  I.  Aromata  acria. 
II.  Bmetica  acria. 

III.  Cathartica  drastica  seu  acria. 

IV.  Diuretica  acria. 
V.  Narcotico-acria. 

[Emmenagoga  acria   are  made 
distinct  order  in  the  introduc 
tion;    but  in  the  subsequent 
division  of  the  classes  they  are 
omitted.] 


Wi  Class— Medicamenta  iemperantia. 

Order  I.  Acida  teraperantia. 

II.  Acida  tonica-temperantia. 

Qth  Class — Medicamenta  solventia. 

Order  I.  Caustica  alkalina. 
II.  Salia  media. 

"JtA  Class — Medicamenta  narcotiea. 

Order  I.  Agents  wMch  paralyse  the  activity  of 
the  whole  nervous  system  (e.  g. 
acidum.  kydrocyanicum). 

II.  Agents  which  especially  act  on  the 
spinal  marrow,  and  at  first  in- 
crease but  soon  interrupt  sensation 
and  motion  (e.  g.  nux  vomica). 

III.  Agents  which  especially  interrupt  the 
fimction  of  the  brain,  and  also  that 
of  the  spinal  cord  and  sympathetic 
nerves  (e.  g.  hi/oscyamus  and  bella- 
donna) . 

IV.  Agents  which  at  first  change  and  at 
last  stupify  the  peculiar  activity  of 
the  brain,  interrupt  the  function  of 
the  spinal  cord,  and  at  the  same 
time  act  as  powerful  alteratives  on 
the  sympathetic  nerves  (e.  g.  opium). 

V.  Narcotico-acria  (e.  g.  digitalis). 

Appendix  —  Medicain  enta  mentem 
deprimentia  et  alterantia  (psy- 
chica). 


%th  Class— Medicamenta  alterantia. 

Order  I.  The  earths  and  their  compounds. 
II.  The  metals  and  their  compounds. 

Class— Medicamenta  incertce  tedis. 


•The  first  part  of  Dr.  MitscherlicVs  work,  in  which  he  gave  an  outhne  of 
J  propterclaiification,  was  pubhshed  in  1887.    Severd  o^er  part, 
embracing  descriptions  of  the  first,  second,  third,       /^^^^^l  /las  es  lav 
subseauentlv  appeared :  and  in  these  he  has  somewhat  modified  the  sub 
d  vS  0^^^^^^^^  classes.    These  modifications  I  have  embodied  in 

the  above  table.  The  five  latter  classes  remain  as  they  were  produced  m 
1837. 

Br  C.  H.  ScJndtz's  classification.-^  most  extxaordinary  modern 
classification  is  that  of  Dr.  C.  11.  Schultz,  of  which  the  following  is  an 
outline  : — - 
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DR.  C.  H.  SCI-IULTZ'S  CLASSIFICATION. 


A.BiOLVTiCA.  Their 
action  tends  to  the 
dissolution  of  lite 
and  structure  (rfw- 
golventia  organica). 
They  weaken  and 
disorganize,  and  are 
opposed  to  organi- 
zation and  assimila- 
tion. Veneiia. 


■1.  Plastilytiea. 
vegetative  life, 
tais,  haloids. 


For 
Me-<! 


2.  Erethilptica  (Hae- 
matolytica). 
Acids,  salts,  mucus 


^3.  Neurolytica. 


"1.  P.  morpholytica.  Acting 
chiefly  on  the  morbid  vegeta- 
tion of  cells,  bones,  and 
glands. 

2.  P.haematica.  Acting  chiefly 
on  the  blood  and  vessels. 

3.  P.  myotica.  Acting  chiefly 
on  the  muscles  and  nerves. 

4.  f.  lymphatica.  Acting 
chiefly  on  the  lymphatic  sys- 
tem. They  check  both  decom- 
position and  assimilation. 

1.  U.phusoda.  Acting  on  the 
blood-corpuscles. 

2.  H.  plasmatoda.  Acting  on 
the  blood-plasnia. 

''1.  Phrenolytica.  Acting  chiefly 
on  the  brain. 


•{  2.  Aesthesilytica.  Senses-nar- 
cotics (paralyzing  feeling  and 
allaying  pain). 

3.  Myelolytica.  Excitoparaly- 
tica. 


The  colliquescent  metals :  mer- 
cury, antimony. 


The  caustic  irritating  metals : 
copper,  arsenic,  silver,  gold. 

The  astringent  metals  :  iron, 
lead,  zinc,  bismuth. 

Iodine,  bromine,  chlorine,  car- 
bon. 


Mineral  acids,  vegetable  acids. 

Alkaline  and  earthy  salts,  mu- 
cus. 

Prussic  acid,  stramonium,  liy- 
oscyamus,  belladonna,  dul- 
camara, nicotiana,  amanita 
muscaria. 

Aconitum,  Pulsatilla,  hellebo- 

rus  niger,  clematis,  primula- 

ceae,  secale  cornutum. 
Conium,  cicuta,  phellandrinm, 

digitalis,  and  other  scrophu- 

larineae. 


1^4.  Plastibioticd.  «j 


B.  Anabiotica. 
Their  action  tends    ,  - 
to  the  increase  of    ^■  Eretkiholwa 
vitality,  of  organiza-  aematobiotica). 
tion,  and  of  Inima-  i  Aethereo-oleosa. 
tion.    ITiey  there- 
fore preserve  {am- 
tinentia),  organize, 
and  strengthen. 


6.  Neurobiotica. 


C.  AOONISTICA, 

Their  action  tends 
to  the  production  of 
a  defensive  process, 
as  in  diseases.  They 
exci  e  artificial  fe- 
ver, inflammations, 
and  vomitings,  with 
attempts  at  expul- 
sion. Vu  expellcnn, 
<lTiuticn  opposed  to 
»i*  continent.  (Apo- 


"7.  Plastagonistica. 


8.  EreihagonitHca. 
Acria. 


9.  NeiiragoniMca. 
^  (Neiiropolyticit). 


f\.  P.  anapeptica. 
assimilation. 
2.  P.  anatrophica. 


Influencing  Amara. 


I  3.  P.  myotica  (anerethica)  Ac- 
I   tion  chiefly  on  the  irritable 
^  organs. 
1.  ^.  awa;9ejO<ica(homoeoticn). 
Action  chiefly  on  the  digestive 
organs  and  sanguitication. 

J  2.  E.  pneumatoda  (physoda). 

'  Action  chiefly  on  the  blood- 
corpuscles,  the  lungs,  and 
heart. 

3.  E.  neuroda.  Action  through 
the  blood  on  the  nerves. 


1.  Phrenohiutica, 

2.  Myelobiotica. 
tractoria. 

3.  Aesthesibiotica. 


Excitocon- 


1.  P.  enteragoga.  Laxantia, 
sialagoga  (stomatagoga),  cho- 
lagoga. 

2.  P.  dermatagoga.  Sudoriflcs. 

^  3.  P.  nephragoga.  Diuretics. 

/  1.  E.  phloffoga.  Rubcfacientia, 
urentia,  suppurantia. 


V  2.  E.  haematagoga. 


1.  Pneumonapolytica.  (Expec- 
torantia,  errhina). 

2.  Kntcmpiityiica.  Gaatrapo- 
lyticH  (ciMctira).  calicupoly- 
tica  (tuni'smicu,  cccoprotica; 


Gelatinosa,  albuminosa.  Oleosa, 
farinosa. 

Adstringentia  vegetabilia. 

Volatile  oil,  combined  with 
bitter  and  astringent  sub- 
stances, aromatica,  cinna- 
mon, cloves,  ginger,  &c. 

The  mint-like  volatile  oils  of 
labiata;,  the  Valerianae,  many 
compositse. 

Volatile  oil  in  combination  with 
resin,  bals.  peruvianum,  b. 
copaivae,  myrrha,  olibanum, 
benzoin,  gum-resins  of  um- 
belliferffi. 

Opium,   cannabis,  humulus, 

ether,  alcohol,  wine. 
StrychneEB,  nuxvomica,  ignatia. 

Menispermeae,  cocculus,  co- 

lumbo :  coriaria  myrtifolia. 
Moschus,  castoreum,  ammo- 

niacalia,  empyreumatica. 

Senna,    tamarinds,  manna, 
geoflVoya,  jalapa. 

Sambucus,  jacea,  ammoniacal 
salts. 

Alkalia,  sapones,  saponaria, 
sarza,  carex  arenaria, 

Euphorbiaceae,  thymelete  (me- 
zereon),  meloes  majales,  can- 
tharides,  phosphorus,  vera- 
trineaj  (veratrum  album,  col- 
chicum),  crucifera3  (sinapis 
cochlearia),  piperineue  (cu- 
bebae). 

Toxicodendron,  asarum.arlsto- 
lochia,  taxus,  snbina,  junipe- 
rus,  crocus,  aloe,  allium,  sul- 
phur. 

Senega,  arnica,  pyrethrum  ac- 
niella,  scilla,  armn,  r.  ircos. 

Ipecariianha,  cainana,  cucur- 
bitaceai  (ulateriuni  bryonia, 
colocynlhibj,  gullilerie. 
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3.  According  to  Brunonian  Principles. 

Some  physicians  have  classified  the  articles  of  the  Materia  Medica  ni 
accordance  with  Brunonian  principles.  I  have  before  (see  p.  99)  stated 
that  Brown  regarded  all  medicines  as  stimulants ;  that  is,  as  agents  causing 
tixcitment.  But  he  supposed  some  of  them  to  produce  less  excitment  than 
is  requisite  for  health;  and,  therefore,  to  be  the  remedies  for  sthenic  diathesis: 
hence  they  were  termed  dehilitatinf/  or  anlisthenic.  On  the  other  hand, 
some  agents  give  more  excitement  than  suits  the  healthy  state;  and  are, 
therefore,  the  remedies  for  the  asthenic  diathesis.  These  he  called  stimulant 
or  sthenic.'^  The  following  pharmacological  works  are  based  on  Brunonian 
principles^: — 

Versuch  einer  einfachen  praktischen  Arzneimittellelire.    Wien,  1797. 

Pharmacopoeia  Browniana,  oder  Handbucb  der  einfachsten  uiid  Wirksamsten  Heilmittel, 

mit  klinischen  Bemerkungen  im  Geiste  der  gelauterteu  ueuen  Arzueilehre.  btuttgart, 

1798 

J  S  Fmnk-Yevsnch  einer  tlieoretiscli-praktisclien  Arzneimittellelire  nacli  denGrund- 
■  satzen  der  Erregungstheorie.    Erlangen  1803.    2  Anil.  Wien,  1804. 
a  F.  Oberreich—Vmnss  einer  Arzneimittellelare  nach  den  Grundsatzen  der  Erregungb- 

/  /.X;^.j!-frS  basee  sur  la  theorie  de  Brown.    Paris,  1806. 

F  Farzer— Grnndi-iss  der  Arzneimittellehre.   Leipzig,  i8Ub.  _ 
/.IZ-.if^/^er-HandbuchderLebens-midArzneimitteUehre.    Leipzig,  180  J 
/.  A.  Neurohr-Yevf^uch  einer  einfaclien  praktischen  Arzneimittellehre.    Zweite  Aufl. 

zSI'-Ritische  Arzneimittellehre  fur  Aerzte  und  Wundiirzte  nach  den  Grund- 
satzen der  Erregungstheorie.    2  Bde.   Berlin,  1815. 

3.  According  to  the  Doctrine  of  Contra- Stimulus. 
In  the  following  work,  the  articles  of  the  Materia  Medica  are  arranged 
according  to  the  doctrine  of  contra-stimulus  : — 

0  Giacomini-Tv8.tUto  filosofico-sperimentale  dei  soccorsi  terapeutici.    4  vols.  8vo. 
Padova,  1833-36. 

GIACOMINI'S  CLASSmCATION. 

Class  I.  Hypersthenics. 

Order  1.  Cardiaco-vasculo-hypersthenics :  ammonia  and  its  carbonate. 

Order  2.  r«scM/o-c«ri/i«c%^e?-*z!/«mc5:  the  ethers. 

Order  3   Cevhalic  hypersthenics:  opium,  morphia,  and  narcotiua. 

Order  4  sLal  hyversthenics :  alcohol,  rum,  cherry-spirit,  and  wine. 

Oider  5.-  So-Seria  hypersthenics :  volatile  oils,  cinnamon,  cloves,  aud  nutmegs. 

Class  II.  Hyposthenics  or  Contra-stimulants. 

Order  2.  rasculn-cardiao  hyposthenics:  „„Hmonials  aconite,  ipecacuanha,  elder  flowers. 

Sect.  1.  Arterial  vasculo-hyposthenics .^^"^'""^  2"  ^  .m-S  of  potash,  sulphuretted 
dulcamara,  sarsapard  a,  gmuacum^^^^^^ 
mineral  waters,  ergot  of  rye,  cincliona,  wuiow  u  , 


1 


1  The  Works  of  Dr.  John  Brown  vol.  ii  p.       J  ^O^.      ;         3  u.  art.  ArzneimiUellchre. 
jj^ucyclopddisches  W  orterbuuh  der  medmnischai  U  tssensciiajiui, 
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Sect.  2.  Venous  vasculo-hyposthenics :  sulpliurip,  nitric,  liydrocliloric,  and  nitro- 
hydrochloric  acids,  ohloriue,  oxalic,  citric,  acetic,  and  boracic  acids,  mustard, 
and  scurvy-grass. 

Orders.  Li/mpliatico-glanclalo-hij)wsthmics ;  mercurials,  iodine,  burnt  sponge,  bromine,  chloride 
of  barium,  and  hemlock. 

Order  4.  Gastric  hi/posthenics :  bismuth,  quassia,  calumba,  wormwood,  wormseed,  gentian,  taraxa- 
cum, and  bitters. 

Order  5.  Enieriiic  hjposthenics :  tamai'inds,  cassia,  prunes,  manna,  fixed  oils  of  almonds,  olives, 
linseed,  and  castor,  cream  of  tartar,  sulphates  of  magnesia,  potash,  and  soda,  carbonate 
of  magnesia,  senna,  rhubarb,  jalap,  aloes,  scammony,  purgative  elixir,  gamboge,  and  the 
oils  of  caper  spurge  and  croton. 

Order  6.  Cephalic  hyposthenics :  belladonna,  stramonium,  henbane,  and  tobacco. 

Order  7-  Spinal  hyposthenics :  strychnia,  nux  vomica,  St.  Iguatius's  bean,  toxicodendron,  lead, 
arnica,  assafoetida,  and  valerian. 

AndraU,  who  quotes  Pauzago^  Tommasina^  and  Gozzi,  says  that  the  Italians 
divide  medicines  into  two  classes^  dynamics  and  in'itants.  The  first  com- 
prehends those  agents  which  augment  or  depress  excitability, — stimulants  and 
contra- stimulants  ;  the  second  includes  mechanical  and  chemical  agents. 


4.  According  to  the  Doctrine  of  Broussais. 

The  followers  of  Broussais,  the  founder  of  what  the  Prench  denominate  the 
New  Medical  Doctrine,  or  Physiological  Medicine,  consider  all  medicines 
to  be  either  stimulants  or  debilitants.  When  a  stimulant  is  applied  to  the 
affected  organ,  it  is  termed  a  direct  stimulant ;  but  when  applied  to  a  part 
more  or  less  distant  from  that  affected,  it  is  termed  a  revulsive,  or  sometimes 
an  indirect  debilitant.  Hence  medicines  are  divided  into  dehilitants,  direct 
stimulants,  and  revulsives.  This  is  the  plan  adopted  in  the  following 
work : — 

L.  J.  Beffin—Tvait^  de  Th^rapeutique,  redig6  d'apres  les  principes  de  la  nouvelle 
Doctrine  Medicale,  t.  ii.    Paris,  1825. 


5.  According  to  Chemico-Physiological  Principles. 

Another  mode  of  classifying  medicines  is  on  cliemico-physiological  prin- 
ciples ;  or,  to  use  the  phrase  of  Dr.  Osanna^,  "  on  the  cheinico-therapeutical 
basis  of  natural  philosophy.''  This  method  has  been  adopted  in  the  following 
works  : — 

iT.  System  der  Arzneimittellelire,  1807-9.    3  Bde.    2te  Aufl.  1817-19. 

Leipzig. 

C.  E.  C.  Bischqf—D'iQ,  Lelire  von  den  cliemischen  Heilmitteln,  oder  Handbuch  der 
Arzneimittellehre.  3  Bde.  Bonn,  1825-31.  [I  have  given  a  sketch  of  this  classi- 
fication m  the  London  Medical  Gazette,  vol.  xvii.  p.  164.J 

W  Grahau,  M.D.— Chemisch-physiologisebes  System  der  Pharmakodynamik  ler  Theil  • 
Kiel,  1837.    2er  Thcil :  Kiel,  1838. 

6.  According  to  the  Part  affected. 

Another  mode  of  classifying  medicines  is  to  arrange  them  according  to  the 
particular  structure  or  organ  which  they  affect;  as  into  medicines  acting 

'  Bid  de  Med.  el  de  Chirurg.  pratiq.  art.  Conlre-Sliinulunl. 
'  Encijchp.  Woi  tcrb.  d.  mcd.  IFisscnschuJlen. 
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sjjecifically  on  the  nervous  system  ;  medicines  acting  specifically  on  tlie  vascular 
system,  and  so  on.  Some  authors  have  formed  tlieir  principal  divisions, 
or  classes  of  medicines,  from  the  parts  acted  on ;  and  their  orders,  from  the 
nature  or  quality  of  the  effect. . 

The  following  writers  have  followed  this  order  of  classification  : — 

/.  L.  Alibert—Nomem^  Elemens  de  Th^rapeutique  et  deMaticrc  Medicale,  5  me  ed.  3  1. 
Paris,  1826.  [I  liave  given  a  sketch  of  this  classilication  in  the  London  Medical 
G^«^e^/e,  vol.  xvii.  p.  165.]  ., -,or>,,     i    i  •• 

Dr.  Granville— Kedicsl  and  Physical  Journal,  for  April  1822,  vol.  xlvii. 

/.  Eberle,  M.D.— A  Treatise  on  Materia  Medica  and  Therapeutics,  2d  ed.  1  hiladelphia, 

JPh^F^ W.  7%^— Lehrbiich  der Pharmakodyuamik.    2 Bde. 2te Anil.  1828 ;    3te Aufl. 

1832.    4  Ausg.  Giessen,  1843.  ■  •  ,     w        i  «      a  < 

Dr.  Mo^e/w— Encyclopadischea  Worterbuch  der  medicmischen  Wissenschalten.  Art. 

Arzneimittel.    Berlin,  1829. 


A. — Medicines  that  act  spe- 
cially ou  the  intes- 
tinal canal,  or  upon 
morbific  matter  lodged 
in  it   


g. — Medicines  whose  action 
is  principally  directed^ 
to  the  muscular  sys- j 
tern   «  


C.  — Medicines  that  act  spe- 

cifically on  the  uterine  • 
system   

D.  — Medicines  that  act  spe- 

cifically on  the  nervous 
system   

E.  — Medicines  whose  action " 

isprincipallymanifcsted  i 
in  the  circulatory  sys- 
tem   


F. — Medicines  acting  spe- 
cifically upon  the  or- 
gans of  secretion   


0_ — Medicines  tbrt  act  s])c- 
cifically  upon  the  respi- 
ratory organs   


EBERLB'S  CLASSIFICATION. 

I.  Medicines  that  excite  discharges  from  the  | 

alimentary  canal   ) 

II.  Medicines  calculated  to  destroy  or  counter- 
act  the  influence  of  morbific  substances  > 
lodged  in  the  alimentary  canal   ) 

I.  Medicines  calculated  to  correct  certain 

morbid  conditions  of  the  system,  by 
acting  on  the  tonicity  of  the  muscular 
fibre  ;• 

II.  Medicines  calculated  to  correct  certain  ~\ 

morbid  states  of  the  system,  by  acting  f 

on  the  contractility  of  the  muscular  C 

fibre   ■••I 

I.  Medicines  calculated  to  promote  the  | 

menstrual  discharge  J 

II.  Medicines  calculated  to  increase  the  par- ") 

turient  efforts  of  the  womb   ) 

I.  Medicines  that  lessen  the  sensibility  and  | 

irritability  of  the  nervous  system  ) 

II.  Medicines  that  increase  and  equalise  the  | 

nervous  energy    ) 

I.  Medicines  that  increase  the  action  of  the ") 

heart  and  arteries  i 

I.  Medicines  that  act  on  the  (  ^^^'^^^ 

cutaneous  exhalents  ...   ) 

II.  Medicines  that  increase  the  action  of  the  ( 

urinary  organs  •   •  •  •  ) 

III.  Medicines  that  alter  the  state  of  the  uri-  1 

nary  secretion   J 

IV.  Medicines  that  promote  the  secretory  ac-  \ 

tion  of  the  salivary  glands  ) 

'   I.  Medicines  calculated  to  increase  the  mu- 
cous secretion  in  the  bronchia,  and  to 

promote  its  discharge   

11,  Medicines  whose  action  is  truly  topical  . . .  j 


Emetics. 
Cathartics. 

Anthelmintics. 
Antacids. 


Touics. 


Astringents. 


Emmenagogues. 


Abortiva. 
Narcotics. 
Antispasmodics. 

Stimulants. 

Diaphoretics. 
Epispastics. 
ErrhineSf 
EmolUents. 

Diuretics. 

Antilithics. 

Sialagoguea. 

Expectorants. 
Inhalants. 

Emollients. 
Escharotics. 


VOGT'S  CLASSIFICATION. 

,,        1  f      r  •        .(i.o  flvLif  iiifludin"' those  an;cnts  which  speciiilly 

Vogt  mtikes  throe  classes  of  medicines  :  the  lir.t  /^i.;^  tlie  irr  (abiU(y 

airJct  the  se,u>imi>/  of  the  body,  the  second  containnig  those  wliicli  alter  the 
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of  the  system,  and  the  third  embraciug  those  agents  which  influence  what  he  calls  the 
vegetation  of  the  body — that  is,  the  organic  functions ;  namely,  nutrition  and  repro- 
duction. 


Cr.ASS  I.  Medicines  operat- 
ing specially  o?i  the  ner- 
vous system,   and  par- ' 
ticulnrly  used  as  nervous 
agents   


OKDERS.. 

Medicines  which  limit  the 
vital  manifestation  of  the 
nervous  system  (narco- 
tica)  


Class  II.  Medicines  ope- 
rating specially  on  irri- « 
table  life   


Class  III.  Medicines  ope- 
rating specially  on  the 
vegetable  [organic]  sys- 
tern,  and  which  are  par-  \ 
ticularly  used  in  diseases 
of  vegetation  [nutrition 
and  reproduction]  


Medicines  which  exalt  and 
strengthen  the  vital  mani- 
festations of  the  nervous 
system  (nervina)   

Weak  eni  ng  tiphlogistica) 
Medicines  which  heighten 
and  strengthen  the  vital 
manifestations  of  the  irri- 
table system  

Medicines  operating  spe- 
cially on  the  secretmg 
and  excreting  systems 

Medicines  which  speciaJly 
operate  on  the  formative 
process   


DIVISIONS. 

1.  Opium  and  its  allies. 

2.  Nux  vomica  and  medicines  simi- 
lar to  it. 

3.  Hydrocyanic  acid,  and  vegetables 
allied  to  it. 

4.  Belladonna,  amd  medicines  simi- 
lar to  it. 

1.  Nervina  volatilia  (ammonia, 
musk,  &c.) 

2,  Nervino-alterantia;  antispasmo- 
dica  (ipecacuanha,  copper,  zinc, 
bismuth,  &c.) 

the  neutral  salts,  cold,  &c. 
Excitantia  volatilia  (as  camphor, 

mints,  &c.) 
Tonica. 

Antiseptica  (acids,  chlorine,  &c.) 
Heat. 

Gummi-resinosa,  balsamica,  and 

resinosa. 
Resolventia  (acrids,  mercury,  an- 
■{        timony,     sulphur,  alkalies, 
iodine,  &c.) 
Aromata   (pepper,  pyrethrum, 

nutmegs,  &c.) 
Nutrientia. 


as 
1. 

2. 
3. 

a. 

2. 


f.  Classifications  founded  on  Therapeutical  Properties. 

The  curative  and  remedial  powers  of  medicines  are  not  absolute  and  constant, 
but  relative  and  conditional;  so  that  we  have  no  substance  which,  under  every 
circumstance,  is  a  remedy  for  a  particular  disease.  This  will  explain  why  no 
modern  author  has  attempted  to  classify  remedies  according  to  their  thera- 
peutical properties.  Such  a  classification,  if  attempted,  must  be  an  arrange- 
ment of  diseases,  and  an  enumeration  of  the  medicines  which  experience  had 
found  frequently,  though  not  invariably,  beneficial  for  each.  On  this  principle, 
an  Index  of  Diseases  and  of  Remedies  according  to  the  opinions  of  the 
ancient  Greeks,  Latins,  and  Arabs,  has  been  given  in  the  following  work  :— 

/.  Rutti/,  M  D.— Materia  Medica  antiqua  et  nova,  repurgata  et  illustrata,  4to.  Rotte- 
rodami,  1/75. 

Strictly  speaking,  therefore,  there  are  no  substances  to  which  the  term 
specifics  (  specifica  qualitativa,  Hufelandi)  can  be  properly  applied.  Yet 
it  cannot  be  denied  that  there  are  many  medicines  which  are  particularlv 
appropriated  to  the  cure  of  certain  diseases,  or  to  the  relief  of  particular  symp 
toms;  experience  having  shoM-n  that  they  more  frequently  give  relief 'th-m 
other  agents.  As  examples  I  may  refer  to  the  use  of  mercury  in  svphil'i'^ 
tlisulphate  of  qumainague,  arsenious  acid  in  lepra,  and  hydrocyanic  acid  in 
vomiting  and  gastrodyma.  Moreover,  I  cannot  admit  that  any  sati^^factorv 
explanation  has  yet  been  given  of  the  modus  medendi  of  many  of  these  agents, 
ine  reliei  obtained  m  constipation  by  the  use  of  senna,  and  in  pain  by  that  of 


'  Lehrbnrh  der  allgemcinen  Ilcilkunde,  S.  194,  2tc  Anfl.  .T.-nn,  1830, 
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opium,  is  explicable  by  reference  to  the  known  physiological  effects  of  these 
substances.  But  the  benefit  procured  in  venereal  diseases  by  mercury,  m 
ao-ue  by  disulphate  of  quina,  &c.  cannot  be  accounted  for  by  reference  to  any 
known  physiological  effects  which  these  substances  produce,  and  our  use  ot 
them,  therefore,  is  at  present  empirical.'  It  cannot,  however,  be  doubted 
that  had  we  a  more  intimate  acquaintance  with,  and  precise  knowledge  of,  the 
action  of  remedies,  the  therapeutical  properties  of  medicines  would  no  longer 
appear  incomprehensible  and  mysterious. 

Though  no  systematic  therapeutical  classification  has,  to  my  knowledge, 
been  attempted  by  modern  authors,  yet  in  some  recent  works  several  thera- 
peutical classes  have  been  admitted;  especially  in  the  foUowmg  .— 

F  Foy,  M..D.-Cours  de  Phaimacologie,  2  tomes.   Paris,  1831.    [His  class  of  speciQcs 
'includes  antisyphilitics,  antipsorics,  febrifuges,  or  antiperiodics,  antiscrofulous  medi- 
cines, and  anthelmintics.]  .  ,r  ,     •    Tl/r  J-  „   0(-o  i„=rr 

/.  E.  Dierbach,  M.D.-Die  neuesten  Entdeckungen  in  der  Materia  Medica,  2te  Ausg. 
ler  Band.    Heidelberg  und  Leipzig,  1837. 

7.  Physiological  Classes  of  Medicines. 

I  have  already  (p.  L49)  expressed  my  opinion  that,  in  the  present  state  of 
our  knowl  ^r^^  classification  of  medicines  cannot  be  satis  ac- 

torilv  effected  It  is  principally  on  this  ground  that  I  have  thought  it 
advtabk  ^^^^  pages,  not  to  follow  this  kind  of  arrangemen^^ ; 

Uiou'h  it  appears  to  me  advisable  to  precede  the  account  o£  medicines  indi- 
vidual^, b^^  notice.of  the  more  important  groups  which  they  form  when 
arranged  on  physiological  principles.  _ 

In  doing  this,  I  shall  adopt  the  followmg  arrangement  :— 

P    QoJ^  Me  DIG  AMENTA. 

1.  Medicines  employed  for  their  externd  or  fopi^l  effects  ^^^^^  ff^^^,,,;,, 

a  Acting  mechanicaliy   ^^^^^  ^  Chemica. 

;8.  Acting  cbemically   ^^^^^  3  Dynamica. 

y.  Acting  dynamically  

3.  Medictes  employed  tor  toir  remote  or  general  effeet.         ^^^^f^Xt  A, 


a  Acting  on  the  blood 

Acting'  on  the  respiratory  organs 
7  Acting  on  the  nervous  system 
S  Acting  on  the  digestive  organs 
e  Acting  on  the  excernent  system 
C  Acting  on  the  sexual  organs 


Class  5,  Pneumatica. 
Class  6,  Neurotica. 
Class  7,  Coeliaca. 
Class  8,  Eccritica. 
Class  9,  Geiietica. 


Cla^s  I.  Topica  Mechanica.    Topical  Medicines  acting  Mechanically. 

These  are  topical  remedies  which  operate  therapeutically  by  a  physical  or 
"tlusitSes  mechanical  antidotes,  some  purgatives  and  anthehnintics, 
and  dentifrices    T.oi'.onhi"-  by  caustic  or  acrid  sub- 

OUDEE  1.  ^ECHANICAL  AKTIDO  K  .-I^^  ^^^^  ,Uy, 

stances,  considerable  relief  is  generally  obtaii  e    oy  t 
mucilaginous,  and  other  demulcent  liquids,  andfmenn^^ 

r;ioal  Susteni  of  Nosolof/y,  to  de.iguatc  classes  of  diso-.s^;. 
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substances  lessen  the  injurious  action  of  poisons  by  diluting  and  enveloping 
them,  by  sheathing  the  mucous  surface  of  the  stomach  and  intestines,  and  by 
obstructing  absorption.    Hence  I  have  termed  them  mechanical  antidotes. 


Demulcentia. 


Aqua. 

Mucilaginosa. 

Taritiosa. 

Saccharina. 


Gelatinosa. 

Albumiuosa. 

Oleosa. 


Fulveres. 


Carbo  animalis. 
Carbo  ligni. 
Farina. 


Feri'i  sesqaioxydum. 
Magnesia. 


Some  of  these  agents  act,  in  particular  cases,  as  chemical  antidotes  also, 
(see  Class  II.  Chemica).  ' 

Order  2.  Purgatives  and  Anthelmintics  acting  Mechanically.  

occasionally  used  as  purgatives  and  anthelmintics 
are  employed  on  account  of  their  mechanical  influence.    Three  only  require 
to  be  mentioned. 

Hydrargyrum.  |  Stanni  pulvis.  |        Mucuna  pruriens— 

Metallic  mercury  is  employed  as  a  cathartic  in  alvine  obstructions;  while 
powdered  tin  and  the  hairs  of  the  pods  of  cowhage  are  used  as  vermifuo-es 
The  first  acts  by  its  gravity;  while  the  third,  and  perhaps  the  second  also" 
operate  as  mechanical  irritants.  •' 

Order  3.  Dentifrices  [dentifrici ;  6^ovT6crfjir,y^a ;  ^^ovrdrpi^aa)  are 
mechanical  agents,  usually  powders,  employed  for  cleansing  the  teeth  Thev 
were  m  use  among  the  Greeks  and  Eomans.^  The  following  substances  form 
the  bases  of  most  of  the  dentifrices  now  in  use  :  


Pumex. 

Bolus  armeniaca.^ 
Greta. 


Os  sepise. 
Sodii  chloridum. 
Potassse  bitartras. 


Myrrh  a. 

CinchouEe  cortex. 
Iridis  fiorentinse  radix. 


Sanguis  draconis. 
Catechu. 


Pnilp  f  require  to  have  a  certain  degree  of  hardness  or  grittiness  to 
enable  them  to  remove  the  foreign  matters  adherent  to  the  teeth,  but  if  too 
hard,  they  are  injurious  to  the  enamel.  Pumice  powder  is  too  gritty  for 
frequent  use.    Employed  occasionally  (say  once  in  two  or  three  monthsHt  i 

s  v'rvtoft'  -d  cuttlefishbonepowderaregood  detergents.  CMk 

s  very  ott.  Ehatany  cmchona,  and  catechu,  are  useful  astringents.  Myrrh 
IS  employed  partly  for  its  odour.  All  insoluble  powders^  however  are 
TZJy}l  '}f''T^^^'>  they  are  apt  to  accumulate  in  ti  e  space 

0  oured^ll  ""'f      ''''  '''''''  P-S  a 

S  eTme  a      tI.    1  I^'T?^^'  ^^"^^^^^        ^°l°^r«d  ^^d  with 

t>ole  aimeniac.    The  soluble  substances  which  may  be  used  as  tooth  nowders 

are,-sulphate  of  potash,  phosphate  of  soda,  bitartke  of  potash,  and  common 
Disinfecting  and  decolorizing  tooth  powders,  washes,  and  lozen-es  owo 

b.  tow,  .0.    Thus,  one  pa.  ot  0.^^ Xf^t;  ttl^Z 

'  Galen,  Be  Compos.  Medicam.  secundum  locos  lib  v  •   nio«  d    ,  ^ 
Mr.  Adams,  vol.  i.  p.  45.5,  ct  seq.  Syd.  Soc.  1844.'  '        '  ^fflneta,  translated  by 

The  substance  sold  in  llic  shops  under  this  name  is  nn  nH  ;fl„;  i    •  . 
"•^e  of  iron.  ^  "'^'-'ficial  mixture  of  pipe-clay  and  serqui- 

Journal  dc  Chimie  Medicale,  t.  iii.  p.  494;  and  t.  iv.  p.  28. 
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or  thirty  parts  of  chalk,  and  used  as  a  decolorizing  tooth  V^mh^-  \ 
disinfecting  month-wash  is  prei)ared  by  digesting  throve  drachms  ot  chloride  ot 
lime  in  two  ounces  of  distilled  water ;  and,  to  the  filtered  solution,  adduig 
two  ounces  of  spirit,  to  which  some  scent  (as  otto  of  roses)  has  been  added. 

Class  XL  Topica  C/temica.    Topical  Medicines  acting  Chemically. 
This  class  includes  those  chemical  agents  which  are  employed  in  medicine  as 

^''^m  maf  divTde  them,  according  to  the  purposes  for  whi^ch  they  are  used, 
into  four  orders  ;  viz.  caustics,  astringents,  aniidotes,  and  disinfectants. 
Hair  Dyes  itindum  capillorum  ;  )3a</.«Wpa-'';  ^'^A'^^«-'^'^P'X«'')  areche^^^ 

•^"Hair'dyes  were  in  use  by  the  ladies  of  antiquity    and  numerous  recipes  for  their  pre- 
paration are  to  be  found  in  ancient  medicd  authors 

bite  of  lime.   The  lime  is  ^^^^f^^     .  ^^rT?  of  lead, 

combines  with  the  sulphur  contained  m  the  hair^  a^^^  ^^^^  ,^ 

Leaden  combs  act  on  the  same  principle  .  Witrate  "'^i^^^^^^^^^  .^rtly  by  the  reduction 
hair  dye.    Hair,  impregnated  with  a  a  sola- 

of  the  silver,  partly  by  the  ^^^^.^o^.^Mtoh  caustic  po^^^^^^^  1  as  been  added,  is  applied  to 
tion  of  hydrosulphure  of  ammonia      ^^^^^^^^^^^^  g,llie  acid  is  preferkble,  a.d 

thehairprevious  to  the  use  of  the  ^ut^^"^       hair  dyes  have  been  puWishcd.^ 

W  are,  that  they  cLmonly  communicate  a 

^ddil^;fpTp{Sh  tint,  and  rende^^  ,,,,, 
Various  vegetable  substances  ^av    been  employed  ^^^^^^.^^^ 

i^corte.  nucun  jylandu  ^"^-V^.^^;^^^^^^^^  der  Haare"  is  an  alcohoHc 

??;ctte'o7S  SsceSed  wS^X  lavender.^    Pyro-galUc  acid  has  recently  been 

^XlS^^^o/S^edh^issom^^^^^ 

may  be  recogdsed  in  hair  %b«ding  lij  If  er^^^^  ,  ^  .Y^.^,^ 

lead  to  the  mtnc  solution.    Lo  Qctecr,  j^nvui,  

,  ^  ,  ^  •  ,  .  1  4  1  iw  Mr  Adams  for  the  Sydenham  Society,  vol.  i.  i)i..342-4, 1844  .— 
'  P(z?j7'*  ^«^??(7^«,  trnnslated  by  Jyir.Aaams,  lui  I  j 

See  also  Gale,.,  Be  Compos.  Medi.cam.  f ^/'^^f*  ^^^^^^^  „rev  hairs  black,  and  partly  in 

^  Medea  is  said  to  have  beea  aeqnamted  w:tt  „  Se^'onth  to  old  people, 

comequence  of  this  she  bad  the  reputation  of  heuf;  able  to ^f^J.^J^^^ ' .  '  ^ 

Galen,  supra  cit. ;  Tardus,  supra  cit. ;  ^.'^fp^  is  said'lo  have  produced  ophlbnlmia 

4  The  use  of  a  composition  of  this  kmd,  called  Fondi  e  d  Ualie,  i 

(lond.  3ifld.  Gaz.  Nov.  18,  1842).  .  T?rd\vood,  p.  740,  Loud.  1S47.  Also, 

5  See  Gray's  Supp/emeni  to  the  rharmacopma,  by  Mr.  Kctlwooo,  i 

JowrM/ rf^  CV«ms  mWim^/,  torn.  ii.  p.  250,  2nde  ser.  Stfc  Aussabe,  1840. 

6  Phoebus,  Handfmch  der  JrzneiverordMmgs-lelirc,  Jn.  n-  p-  ' 

7  PlMrwMeuticalJ^^^^^  ^  p,,  Cununin,  7,W.  ^frd.  Ooi.. 
«  Devergie,  liUdecine  Le</ale,  t.  ii.  p.  931,  1  ans,  > 

vol.  xix.  p.  215. 
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form  chloride  of  silver,  -wliich  is  soluble  in  ammonia.  From  the  ammoniacal  solution  the 
chloride  may  be  precipitated  by  nitric  acid,  and  its  nature  ascertained  by  the  usual  means. 

Order  1.  Caustioa.  Cauterin  potefJtialia. —  Chemical  agents  which 
destroy  animal  tissues  and  decompose  interposed  animal  fluids  are  called 
caustics  (from  Kalu),  I  hum).  The  chemical  changes  which  the  tissues  and 
these  agents  respectively  sufli'er,  when  they  come  in  contact^  have  been  before 
adverted  to  (see  pp.  93,  97-98).  Eemote  or  constitutional  effects  sometimes 
arise  from  the  employment  of  caustics  :  they  are  in  general  produced  by 
nervous  agency  (see  pp.  117,  118);  but,  in  the  case  of  the  mercurial  and 
arsenical  preparations,  they  may  be  the  result  of  absorption. 

Caustics  are  conveniently  grouped  in  two  sub-orders — escharotica  and 
catliseretica. 

Suh-ordei-  1.  Escharotica. — The  stronger  caustics,  which  effect  the  com- 
plete destruction  of  the  parts  to  which  they  are  applied,  and  which  give  rise 
to  the  formation  of  an  eschar,  are  called  escharotics  (from  kayapa^  an  eschar,) 
or  corrosives.  They  destroy  both  the  structure  and  life  of  a  part  (morpholysis 
and .  biolysis.  See  p.  98).  The  eschar  is  succeeded  by  inflammation  and 
suppuration  in  subjacent  tissues,  by  which  the  slough  is  separated  from  the 
living  parts. 

The  escharotics  in  most  frequent  use  are — 

Acidum  sulphuricnm.  |  t)„,„„„„  1        Antimonii  terchloridum. 


Acidum  nitricum.  Potassa, 


Zinci  chloridum. 


They  are  employed — 

1.  To  effect  the  destruction  of  living  parts:  thus  to  remove  excrescences 
or  morbid  growths  of  various  kinds,— such  as  warts,  condylomata,  some  kinds 
of  polypi,  malignant  growths,  and  spongy  granulations;  to  form  issues;  and 
to  open  abscesses. 

2.  To  decompose  the  virus  of  rabid  animals,  and  the  venom  of  the  viper 
and  other  poisonous  serpents. 

Sub-order  2.  Cathceretica.—The  milder  caustics,  which  enter  into  chemical 
combniation  with  the  tissues  and  decompose  the  animal  fluids,  are  called 
catharetics  (from  Kadaipico,  I  destroy).  They  do  not  effect  that  complete 
destruction  of  parts  which  the  escharotics  do.  Those  in  most  frequent  use 
are  as  follows  : — 


Todininm. 
Calx  viva. 
Liquor  ammotiiffi. 
Arsenici  tersulphure- 
tum. 


Acidum  arseniosnm. 
Hydrargyri  binoxy- 
dum. 

Hydrargyri  bichlori- 
dum. 


Argeuti  nitras. 
Capri  sulphas. 
Cupri  diacetas. 
Zinci  sulphas. 
Zinci  acetas. 


Plumbi  oxydum. 
Plurabi  acetas. 
Alum. 

Acidum  acelicum. 
Crea.soton. 


Cathseretics,  besides  entering  into  chemical  combination  with  the  tis'^ues  to 
which  they  are  applied,  frequently  alter  the  living  actions  goino-  on  in  sub 
jacent  ])arts     They  are  used  for  various  purposes,  of  which  the  following  are 
the  principal : —  '  fe  '^"^ 

1.  To  effect  the  destruction  or  removal  of  parts,— as  warts,  hairs,  &c 

Epilatokies  or  Depilatories  (^e;3j7«^na/  mlothra  U\u>hna  frmn  ,/,7a/     r  / 
or  medicines  for  rc,„ovi„g  hair  fro.  ttc /kin,  we/ctt'e^l", "  Klulr  ' 


vol-  1-  pp.  3't2  and  588.  '    '"^"^^ ■^^S^^«^''>  translated  by  V  r.  Adnii;s, 

VOL.  I. 

M 
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Thev  were  freaueutly  employed  for  immodest  parposea.  In  modern  times  they  have 
heei^lf  as  cSL  superfluous  hairs  from  the  face,  and  as  medicmes  to 

remo^^^  t  e  haiXm  the  sealp  in  the  treatment  of  porrigo  favosa.  Lime  or  orpiment 
fLrsuliimret  of  arsenic)  arc  the  constituents  of  most_  of  the  ancieiat  depi  atones  as 

C^lL^fp^^^^^^^^^  (an  obvious  im^ation  of  the  secret  P-P-ti^^^^^^^^^^ 

Mahon)  is  a^  foUows  -.icarbonate  of  soda,  10  parts  ;  hme,  5  parts ;  and  lard,40  parts.  Mix. 

2.  To  alter  the  action  of  subjacent  parts.    Most  cathseretics  are  practically 
useful  in  tins  way  :  they  effect  a  chemical  change  in  the  superficial  parts, 
aTd  a  te'the  morbid  actio'n  in  subjacent  ones     The  employment  of  arsenious 
acid  in  lupus;  of  sulphate  of  copper  and  mtrate  of  silver  m  promoting  the 
c  atn  ationo'f  ulcers^  of  solutions  of  several  metallic  -^^s  in  inflam^^^^^^^^^^ 
and  other  affections  of  the  mucous  membranes  (as  m  mucous  and  purul^^^^^^ 
ophthalmia,  gonorrhcBa,  &c.) ;  of  tincture  of  iodine  «PP  f      .f^^,  ^^^^^ 
joints  affected  with  rheumatic  or  gouty  inflammation  ;  ana  of  nitrate  ot  silver 
in  erysipelas-are  examples  of  this  use  of  catbseretics. 

3  To  stop  hemorrhage  from  numerous  small  vessels     Catliseretics  act  as 
styptics'  in  part  by  caLng  contraction  of  the  vessels,  but  principally  by 

'''''C^tl^:—.-T^.ese  are  chemical  fgents  winch  constrict 
fibi-es  and  ^iagulate  albuminous  fluids.  When  employed  to  obviate  relaxa- 
tion of  fibres  and  tissues;  and  to  check  excessive  secretion  they  are  caUed 
aZLen  's    but,  when  ised  to  repress  hemorrhage  they  are  termed  .^yi^^.c. 

Those  astringents  which  are  employed  to  check  secretion  and 
iStion,  and  which  eKe?cise  but  little  corrugating  power  over  the  sohds, 
are  denominated  desiccants  [desiccantia).         ,     -,    ,  •  , 
The  fouiwing  is  a  list  of  the  most  frequently  employed  astrmgents 


Zinci  oxydum. 
Zinci  carbonas. 
Zinci  sulphas. 
Zinci  acetas 


Plumbi  acetas. 
Plumbi  diacetas. 
Ferri  sulphas. 
Terri  scsquichloridum. 


Cupri  sulphas. 
Hydrargyri  bichloridum. 
Argcnti  nitras. 
Alum. 


Calx. 
Acidum  tannicum. 
Vegetabilia  tannica.^ 
Alcohol. 


•  ^otliT-TPtirs  actinff  in  a  milder  and  more  dilute 

consequence  of  their  chemical  action  (seepp  9^?^^  J^^^^       ^      ^^,,1  .el^xa- 

Thi  general  indications  for  the  -^l^'^^^'''^^^^^ 
tion  of  the  sohd  pari s  with  profuse  secietion^    ihe  en  .^^^^^^ 
for  their  use  are,  rigidity  and  hardness  ot  the  solias,  ^v^'^ 
mation,  and  dryness  of  secreting  surfaces.  

1  Gray's  Stipplemr.nl,  by  Redwood,  p.  737,  1847.  ^g^g 

Bouchardat,  Nouveau  Fornmlaire  Nayidrnl,  P-  -^JJ' J.J  „iven  hereafter  (sec  Tonics). 

3  A.  list  of  the  vegetable  astringents  conlainiug  tannic  acia  wu  r, 
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As  topical  remedies^  tliey  are  employed  for  the  following  purposes  : — 

1.  To  stop  preternatural  secretion  from  mucous  surfaces :  as  in  leucor- 
rlicea,  gonorrhoea^,  and  gleet. 

2.  To  check  profuse  secretion  from  ulcerated  surfaces. 

3.  To  stop  henlorrhage ;  as  from  the  uterus  and  piles. 

4.  To  strengthen  and  constriiige  relaxed  parts ;  as  in  prolapsus. 

5.  To  subdue  inflammation  of  superficial  parts.  When  used  for  this 
purpose^  they  are  sometimes  called  repellejits  or  repercussives  {repellevtia 
sen  reperciitientia  vel  rej)rime?itia) .  The  most  successful  method  of  treating 
mucous  and  purulent  inflammation  of  the  conjunctiva  is  by  the  use  of  astrin- 
gents^ especially  of  nitrate  of  silver.  This  constitutes  what  is  commonly 
termed  the  stimulant  method  of  treatment.  The  astringents  act  flrst  chemi- 
cally, and  then  dynamically  :  the  vessels  and  other  tissues  of  the  part  are 
constringedj  and  their  vital  properties  beneficially  influenced.  In  erysipelas 
alsoj  nitrate  of  silver  is  sometimes  of  considerable  utility.  In  acute  rheHimatism 
and  gout,  the  pain,  redness,  swelling,  and  stiffness  of  the  affected  joint  are 
greatly  reheved  by  the  use  of  an  iodine  paint. 

Obdeu  3.  Antidota. — ^Agents  which  alter  the  chemical  nature  of  poisons, 
and  either  render  them  completely  inert  or  greatly  diminish  their  activity,  are 
denominated  chemical  antidotes  {arnhra)  ,or  counter-poisons. 

In  the  treatment  of  cases  of  poisoning,  the  therapeutical  indications  to  be  fulfilled  are 
several : — 

1.  The  most  important  is  the  removal  of  the  poison  from  the  part  to  which  it  has  been 
applied.  Prom  the  stomach  it  is  removed  by  the  stomach-pump,  by  the  use  of  emetics,  by 
tickling  the  throat  with  the  finger  or  a  feather  dipped  in  oil,  and,  in  the  case  of  irritant 
poisons,  by  promoting  vomiting,  by  diluents  and  demulcents.  In  corrosive  poisoning 
(as  by  strong  acids  and  alkalies),  the  use  of  the  stomach-pump  is  dangerous.  As  house  or 
domestic  emetics,  a  dessertspoonful  of  flour  of  mustard,  or  a  tablespoonful  of  common 
salt,  stirred  up  in  a;  tumblerful  of  water,  or  strong  soap-suds,  maybe  used.  But  the  more 
effective  emetics  are  one  or  two  scruples  of  sulphate  of  zinc,  or  five  to  fifteen  grains  of 
sulphate  of  copper.  In  then-  absence,  a  scruple  or  half  a  drachm  of  powdered  ipecacuanha 
or  even  t\yo  or  three  grains  of  emetic  tartar,  may  be  administered.  The  emetic  should 
be  given  ma  glass  of  warm  water,  and  repeated  in  a  quarter  of  an  hour  if  it  have  not 
operated.  From  the  bowels  the  poison  is  best  removed  by  the  use  of  castor  oil  and  laxa- 
tive enemata. 

2.  Another  indication  in  the  treatment  of  poisoning  is  the  use  of  the  chemical  neutra- 
lizers  called  cto«cfl^  antidotes.  These  either  render  the  poison  insoluble,  and  therebv 
prevent  its  absorption,  or  convert  it  into  a  harmless  soluble  substance. 

A  third  indication  is  to  sheathe  the  living  part  from  contact  with  the  poison,  bv 
which  not  only  the  topical  irritant  action,  but  also  the  absorption,  of  the  poison  is  pre- 
vented or  lessened.  This  is  effected  by  the  agents  which  I  have  already  noticed  under 
the  name  of  mechanical  anUdotes  (see  p.  158). 

4.  A  fourth  indication  is  to  counteract  or  relieve  the  effects  of  the  poison  This  is 
cttected  by  agents  which  may  be  conveniently  termed  dynamical  antidotes  Thus  coffee  is 
given  to  counteract  the  narcotism  produced  by  opium  ;  ammonia  to  relieve  the  denression 
SnVle         '  «^P^-"««^^^«id;  opium  to  dlay  the  acute  pain  produced  by  irritant 

5.  A  fifth  indication  is  to  promote  the  speedy  removal  of  the  poison  from  tlie  svstem 
after  Its  absorption.    Most  j.oisons  are  absorbed  into  the  bloocf,  and  ^'^811  onin?!^ 

doubt, lul  whether  we  have  any  means  of  accelerat  ng  their  climin-itimi  ( nini  i,  "  ^ 
»e«dcd  diuretics  (wluto  wi„c  and  Sclte.  vvV  aud  S'iut  of  i^i'S,)!":  ^ 'h 


'  Traitede  Toxicologic,  t.  i.  pp.  20  and  3(59,  4mc  edit.  1843. 
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ancient  times.  Celsus  -  but  tins  plan  bas  completely  ^^^1^^  in  a  case  of  p^^^^^^^^^ 
arsenicr  in  wbicb,  as  in  many  otber  ins  aiices,  tliere  was  ^^^^pl^f^/JPf!'  i^^^J^^  ^ 
In  tbe  case  of  arsenic,  Tlandin^  tbinks  tbat  the  poison  is  eliminated  by  tl_^^;^^co^«  J"^^^^^ 
branc  of  tbe  alimentary  canal;        be,  tberefore  suggests  tbat  to  p^^^^^^^^^^ 
absorption,  tbe  use  of  purgatives  and  cbemieal  antidotes  sbould  be  contmued  tor  a  longer 
period  tban  usual,  and,  perbaps,  to  tbe  end  of  tbe  malady. 


The  following  is  a  list  of  reputed  antidotes  :— 


31etals. 


Iron  filings. 
Zinc  filings. 


Acids. 

Tannic  acid. 
Acetic  or 
Citric  acid. 

Salts.  , 
Alkaline  or  earthy  sulphates. 
Chloride  of  sodium. 
Hypochlorite  of  soda  or  of  lime. 


Alkalines. 
Ammonia. 

Carbonates  of  ammonia. 
Carbonates  of  soda. 
Magnesia. 

Carbonate  of  magnesia. 
Lime  water. 
Chalk. 
Soap. 

Sulphureis. 
Sulphuretted  hydrogen 

solved  in  water). 
Sulphuret  of  potassium. 


(dis- 


Ealoids. 

Chlorine. 

Metallic  oxides. 
Hydrated  sesquioxide  of  iron. 
Mixed  oxides  of  iron. 

Organic  suhslances. 
Albuminous  suhstances  (albu- 
men, casein,  and  gluten). 
Starch. 
Oil. 

Animal  charcoal.* 


It  has  been  well  observed  by  Dr.  Alfred 
be  taken  to  many  of  the  substances  contained  m  f 

efficacy  of  some  of  them  in  neutralizmg  the  effects  of  the  poison  is  question 

following  is  a  table  of  poisons  and  reputed  antidotes,  with  the  forms 
in  which  the  latter  can  be  most  readily  obtamed  and  employed  :- 


Poisons. 


Mineral  acids  . . 


Vegetable  acids 


Forms. 


Antibotes. 


Sulphuric   ■ 

Sulphate  of  indigo 

Nitric  

Muriatic  

Nitro-muriatic . . . 

Oxalic  

Tartaric 


Alkalines 
Fixed  oils 


Form  of  Exhibition. 

Magnesia  with  milk. 
Chalk  (or  whitening)  with  milk. 
Soap  suds.  , 
Diluted  solution  of  carbonate  of  soda. 
^Almond,  olive,  or  lamp  oil. 


Sal  acetosella;  (quad-  I 
roxalate  of  potash). ; 


1  Q^,J^^^    Chalk  (or  whitening)  with  water. 


fAmmonia  and 
carbonate  . . . 


/Diluted  hydrocyanic 

j  acid  

Cyanide  of  potassmm 
Hydrocyanic  acid  i  Essential  oil  of  al-- 

'  monds  

Bitter  almond  water 
V  Laurel  water  


Mixed  oxides 
iron?   


(^Chlorine  ^ 


(Carbonate  of  ammonia  and  water  to  he 
swallowed. 
Diluted  ammonia  to  the  nostrils. 
Artificial  respiration  of  air  impregnated 
with  the  vapour  of  ammonia.  . 
.Dissolve  ten  grains  of  sulphate  of  iron 
in  one  ounce  of  water,  and  add  one 
drachm  of  tinct.  sesquichloride  of  iron ; 
to  this  solution  add  one  scruple  of  car- 
bonate of  potass,  previously  dissolyett 
in  one  or  two  ounces  of  water.  AQ- 
,  minister  the  mixture  iinraediately. 
A  few  drops  of  a  solution  of  chlonne,  or 
nitro-hydrochloric  acid,  mixed  wiin 
water.tobeintroducedintothestoniacii. 


of 


^  Be  Medicina,  Wh.v.  cap.  21.  lOdR 
2  riandin,  Traite  des  Foisons,  t.  i.  p.  331,  Puns,  lS4b. 

»  Of),  cit.  pp.  585-6.  nrrhans  be  obiected  to.    But,  bb 

.  The  admission  of  charcoal  among  chem.cal      Jtes  n  ay  p^^^^^^^^^^^      ^^^.^.1^^^.,^,  ^^^^^^^l 

Dumas  has  observed  {Traife  de  C/uime,  t.  i.  ,  „,t,.iij,,ted  to,  ordinary  chemical  forces; 

8t  ongly  i"fl"«""'l  ^^'i'f^  T^^''  °  i^  ^s  me  a^gorv  asitsdccolori^  properly, 
and  the  antidotal  property  of  charcoal  seems  referable  to  the  same      g  . 

»  On  Poisons,  p.  85,  1848. 
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Poisons. 

Alkalies  

Earths   

Barytic  salts  . . 


For 


■/lis. 


ANTIUOTJiS. 


Form  of  Exhibition. 


,  Vinegar  and  water,  p.  ae. 
/•Potash    ..    ..  /Acetic  acid  |  Water,  acidulated  with  acetic  or  pyro- 

Soda  1  'igneous  acid, 

i  Ammonia J  ISourbeer. 

and  their         |  Citric  acid    ..       J  Aqueous  solutions  of  citric  acid. 
^Carbonates....  L^.,  Lemon,  orange,  or  lime  juice. 

\Oil.. ...    Almond,  olive,  or  lamp  oil. 


Caustic  lime   Carbonic  acid 

,  Chloride  of  barium , 


(muriate  of  biiryta) 

Nitrate  of  baryta  

Carbonate  of  baryta  . , 


Arsenic 


f  Arsenious  acid  , 


Alkaline  or  earthy 
sulphates   


Lime  Water  ? 


Bottle  of  soda  water, 
^Solution  of  sulphate  of  magnesia,  or  of 
sulphate  of  soda,  or  of  alum. 
(For  carbonate  of  baryta,  a  mixture  of 
sulphate  of  magnesia   and  vinegar 
diluted— A.  S.  Taylor.) 
fA  mixture  of  oil  and  lime  water,  or 


milk  and  lime  water, 
^s^*'*'^*^  niagne- 1  j;^jg.jj|.  magnesia  mixed  with  water 


<  Arsenites    '  Hydrated  sesqui- 

l. Arsenic  acid  -  '  '      •      -  "> 


oxide  of  iron  ? 


Antimony. 


Emetic  tartar 


Mercury 


Sesquichloride  or 
butter  of  antimony 


r  Corrosive  sublimate 
I  Nitrate  of  mercury . . 


'  Gelatinous  hydrated  sesquioxide  of  iron. 
A  mixture  of  tinct.  of  sesquichloride  of 
iron,  or  persulphate  of  iron,  super- 
saturated by  carbonate  of  ammonia. 
Ferri  sesquioxydum   (ferri  carbonas) 
mixed  with  water, 
r  Purified  animal  charcoal. 
Animal  charcoal . .  i  Common  animal  charcoal. 
I  Ivory  black. 

(Solution  of  tannic  acid. 
Astringent  decoctions  (as  of  tea,  nut- 
galls,  cinchona,  oak-bark,  pomegra- 
nate, tormentilla  or  uva  ursi.) 
'  Astringent  tinctures  (as  of  cinchona, 
catechu,  or  kino)  diluted  with  water. 
Astringent  extracts  dissolved  in  water. 

Alkalines   See  Mineral  acids. 

f  White  of  egg  diffused  in  water. 
Albuminosa  )  7°!!^  diffused  in  water. 


Tannic  acid 


\  Milk. 

(  Wheat-flour  mixed  with  water. 


Iron  and  zinc 


Copper 
Zinc  . . 


^  A  mixture  of  two  parts  of  finely  divided 
'  iron  (filings)  and  one  part  of  zine.— 
(Bouchardat.) 


Silver . 


Lead 


fin 


(■Sulphate  1  .lu  • 

I  Verdigris  /Albuminosa   See  Mercury. 

(  Sulphate  1 

■^Acetate    lAbuminosa    See  Mercury. 

i  Chloride  ! ! .  J  Alkahnes   See  Mineral  acids. 

Nitrate  {  Chloride  of  sodium  {  sgrvJ^ter^*"  dissolved  in  water. 

Albuminosa    See  Mercury. 

Alkaline  or  earthv  f       Barytic  salts.    (For  carbonate  o 
sulphates  ■   ^^^^>  a  mixture  of  sulphate  of  magnesia 

  {  and  vinegar  diluted.— A.  S.  Taylor. ) 

I A  solution  of  sulphuretted  hydrogen,  or 
Harrowgate  water,  to  be  drunk. 
Painters,  workmen  in  lead  factories, 
and  others  whose  skin  is  impregnated 
with  lead,  should  employ,  as  a  sulphu- 
retted bath,  a  solution  of  four  ounces 
of  sulphuretof  potassium  in  thirty  gal- 

f  Chloride    (spirit    of  ].  Albuminosa    '  See^Merrary"^' 

""^   -I  Alkalines   See  Mineral  acids. 

Decoction   of  starch 


Oxides  

Carbonates. . , 
Soluble  salts  , 


^Hydrosulphurets.. 


Iodine 


r  Solid  iodine   i  _ 

I  Tincture  of  iodine  . .  J  Starch  , 


(wheat -starch, 


'pi  urn  

^'egetable  alkaloids  and  their  salts  .  .  .  . 

k'eifetables  whose  active  principles  are 
alkaloids,  as  belladonna,  hyoscyamus, 
«tramonium,  colchicum,  veratrum,  &c. 


Tannic  acid   

Animal  charcoal 


iulphnretted  hydrogen   f  Chlorine  . 

^ydrognlphuret  of  ammonia  (sulphuret  of 

ammonium) 
sulphuret  of  potassium! 


Hypochlorite 
soda  

Hypochlorite 
lime  


of 


of 


aiTow-root,  or  tapioca). 
Flour  and  water. 
Boiled  potatoes, 
t  Bread. 


See  Emetic  tartar. 
See  Arsenic, 


Air  slightly  impregnated  with  chlorine 
10  Up  inhaled. 

Dilute  solution  of  chloride  [liynochlo- 
r'loi  of  80.1a  to  be  swallowed. 
r\^^  80.1"t>on  of  chloride  fhypochlo- 
ritCj  of  lime  to  be  swallowed. 
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Ordee  4.  DisiNPiciENTiA.-Chemical  agents  which  absorb  or  destroy 
putrescent  effluvia,  organic  fetors,  and  miasmata,  are  called  dmiijectantH 
(from  ^/m^  signifying  separation,  and 

The  following  substances  have  been  used  as  clisintectants  :— 


Chlorinium. 

Acidum  nitroso-nitricum. 
Acidum  sulphurosuiii . 
Calx. 


Sodaj  hypocliloris. 
Calcis  hypochloris. 
Plunibi  nitras. 
Plumbi  acetas. 


Zinci  chloridum. 

Ferri  acetas  vel  sesquieliloridura. 

Carbo  aiiiuialis. 

Carbo  vegetabilis. 


The  constituents  of  animal  and  vegetable  putrescent  vapours  have  been 
thus  arraiiged  and  distinguished  by  Dr.  Leeson^ : 

Odorous  but  sUgldly  offensive. 


Dangerous  hut  inodorous. 

Reraitteut  miasmata. 
Typhoid  miasmata. 
Carbonic  oxide. 
Carbonic  acid. 


Ammonia. 

Carburetted  hydrogen. 

Cyanogen. 

Sulpho-cyauogen. 


Most  offensive. 

Sulphuretted  hydroEjea. 
Phosphm-etted  hydrogen. 
Hydrosulphate  of  ammonia. 


Tlie-^e  however,  are  not  the  sole  constituents  of  putrescent  vapours ;  for 
many  S-ade  suhsiances  evolve,  during  putrefaction,  odours  not  referable  to 

-^^^i^^^TT^:^^^  on  ,et.d  and  offensive  effluvia, 

Ulsinieciams  c  tlieyare, therefore,  ^/^-o^Zon^m 

tZTtTiotZX  l^^U^^^^^^^  U-y  are  presumed  to  act  on  and 
fender  tert  miasmata/  but  their  efBcac,  m  tins  way  is  oftentimes  very 

riwcoal  absorbs  putrescent  etflnvia.    Lime  absorbs  earbouic  acid  sulphn- 

-??Te  fi  chS 

employed  in  the  form  ot  lime  ™'  i»  .     ^    i^vdrogen,  with  which 

rxrdXrs  ^y  rfcir^^^^^^^^^       -41^^^^^^^^^  ^y^-r 

Ztl  hvdrosXliuret  of  ammonia,  phosphuretted  hydrogen,  and  some  other 
3  nd  o&^^^^^^  It  is  used  fot  fumigation  [fi^niffaUo  cklonnu 

letid  a"'^.°f.^^''3pn V;/,/^«;?«a«a)  •  but,  in  many  instances,  it  has  been  found 
o-y^^^f^-^fl^^^^^^^  while  it  is  itself  an  irritating,  offensive, 

to  be  "^ert  with  re  p^^^^  *° 'S  e  hypo  hlontes  destroy  offensive  odours,  decom- 
and  ,7.'  X  hydrosulphuret  of  ammonia.  A 

pose  sulphuretted  1^^^^^^^^^  soda  constitutes  the  disinfecting  h quid  of 

solution  of  the  l^yP^'/^'^'^'  .^.^^^.x  Citrous  fumes  act  by  their  oxydismg 
Labarraque  fumigation  r/...>...V.  seu 

power    They       sometim  putrescent  odours  and  decompose 

Smithiana).    though  tney  ae     y       j^  ^^^^.^  ^oxxo^.v^  and 

several  of  the  gases  ^^^^^^^^^  Sever.1  metallic  salts 

irritating  qualities  Pi'^^^^^V  r+Sed  disinfectants.  They  react  on  sulphu- 
are  useful  de-odorizers,  and  ^^^/^^^^^/j^^r^^^^^ 

retted  liy^^og^^^^^  check  putJefaction. 

sulphurets ;  and  they  uin  e  wit  ^21"  ^;  fi^^oMon.  A  solution  of 
They  are,  therefore,  said  to  act  f      "'^^^^^^^^^^^^^  the  salt  to  a  fluidourice 

nitrate  of  lead  (m  ^    P/of^-tion  of  about  o^^^^^^^^  ^^^^^^^^^ 

.  Parliammlar,,  Rrporl,  in  PharmamUicalJonr»<^h  vol.  vii.  p.  113. 
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zinc  constitutes  Burnett' &  disinfect i/ig  liquid ;  but  its  power  of  decomposing 
sulphuretted  hydrogen  is  very  limited.'  A  solution  of  a  persalt  of  iron  is  said 
to  constitute  E  Hermans  de-udorizing  Jluid.  A  solution  of  sulphate  of 
copper  IS  applicable  as  a  disinfectant.  Sulphurous  acid  gas  is  a  deoxidizing 
agent  which  destroys  the  colour  and  odour  of  many  organic  substances.  It 
also  has  been  used  as  a  disinfectant.  Besides  the  foregoing,  other  agents 
have  also  been  employed  as  disinfectants.  Thus  the  late  Dr.  Henryi  has 
apparently  shown,  that  infectious  matter  of  certain  diseaees  (as  scarlatina)  is 
either  dissipated  or  destroyed  by  a  temperature  not  below  200°  P. ;  and  he, 
therefore,  suggested  that  infected  clothing,  &c.  may  be  disinfected  on  this 
principle ;  for  he  found  that  neither  the  texture  nor  colour  of  piece  goods  and 
other  articles  of  clothings  were  injured  by  a  temperature  of.  250°  F. 

To  disguise  unpleasant  odours,  fumigations  with  balsamic  and  resinous 
substances  [e.  cj.  benzoin,  styrax,  olibanum,  amber,  mastic,  &c.)  camphor, 
cascariUa,  &c.  are  sometimes  employed  [fumigatio  balsamica  seu  aromatica) . 
J^or  this  Y^r^o^Q  fumigating  pastilles  are  used.  The  fumes  of  burning 
lavender,  brown  paper,  &c.  are  employed  in  the  sick  chamber  for  a  similar 
purpose.  None  of  these  substances  destroy  noxious  effluvia  chemically  •  they 
merely  overpower  or  disguise  them.  VentHation  is  the  most  important  dis- 
iniectmg  process, 

Antiseptica;  antiseptics  {homM,  against-,  and  cnirriKSg,  ptitrefyina) 
or  antiputrescents  These  are  substances  which  check  or  prevent  putrefac- 
tion. Ihough  really  distinct  in  their  object,  they  are  often  confounded  with 
the  disinfectants  because  the  same  agents  not  unfrequently  act  both  as  anti- 
septics and  disinfectants. 

Putrefaction,  properly  so  called,  is  a  process  peculiar  to  dead  organic  matter; 
and  the  agents,  which  check  or  prevent  it,  act  physically  or  chemically.  Warmth 
air  and  water,  powerfu  ly  promote  putrefaction;  and  their  exclusion,  there^ 

atmos^hp^r^  "^^^^^^P*^^  Th^s  cold,  exclusion  of 

A^a  n^rr^  and  desiccation,  are  good  preservers  of  dead  organic  matters. 

of  S  bT;J  "^'^         "^^S^^  *°  matter,\nd  coatings 

to  t  tP^n';  *f  "°^™V'''^^^  ^""^  '^ir.  Exposure 

ermentatZ         f  r^°^^         ^^'^  ^  remarkable  influeSce  in  preventing 

a^entf  bvtltf'       °^    ^''^^'"^^^  provisions.^    Lastly,  certain  chemica 
SLtiL    ttt      .r^T  '^'''^      prevent  fermentation  and 

Sir  '^*^''P*^^^  P^^P^^l^  ^«  or  cuemical  anti- 

The  following  is  a  list  of  the  chemical  antiseptics  in  most  frequent  use 


Chlorinium. 
Acidum  nitrosum. 
Acidum  sulphuricum. 
Acidum  sulphurosura. 
Acidum  arseniosum. 
Sodii  chloridum. 
Potassffi  nitras. 


Alumen. 
Potassffi  chromas. 
Hydrargyri  bichloridum. 
Zinci  chloridinn. 
Ferri  sulphas. 
Cupri  sulphiis. 
Alcohol. 


Spiritus  pyroxilicus. 

Creasoton. 

Olea  astherea. 

Olea  empyreumaiica. 

Acidum  tanuicum. 

Saccharum. 


These  antiseptics  operate  as  such  in  difiPerent  ways  : 


Ad,..h  /  fPrem-dng  all  km.h  of  Animal  and  V  notahh  ZJ,  1832  vol.  xi.  pp.  22  and  205. 
Appert,  translated  from  the  French.  2d  edit.  Lond  1812  for  several  Years,  by  M. 
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1  Some  abstract  water  from  the  organic  matter  :  as  sugar 

2  Some  act  by  forming  with  the  organic  matters  compounds  less  suscepti- 
ble  of  decay :  as  sulphuric  acid,  alum,  arsenious  acid,  bichloride  of  mercury, 
chloride  of  zinc,  sulphates  of  iron  and  copper,  tannic  acid,  and  creasote. 

Alcohol,  pyroxylic  spirit,  common  salt,  nitrate  of  potash,  and  some  other 
substances,  appear  to  act  in  a  two-fold  capacity  :  they  both  abstract  water  from 
and  form  chemical  compounds  with,  the  organic  matter 

3.  Some  act  as  deoxidising  agents;  as  sulphurous  acid.  .    ,  , 

4  Some  appear  to  act  by  their  destructive  influence  on  cryptogamic  plants 
and"infusory  animals ;  as  arsenious  acid  and  bichloride  of  mercury  (which  also 
act  chemically,  as  before  mentioned).  To  these  may  probably  be  added  the 
volatile  and  empyreumatic  oils.  ^-       n        •  ■  i  p 

Antiseptics  are  of  great  service  in  the  preservation  of  provisions  and  of 
anatomical  preparations;  but,  as  therapeutical  agents,  they  are  of  little  im- 
portance. They  are  sometimes  employed  to  check  the  putrefaction  of  dead 
parts  in  gangrene,  necrosis,  and  caries.  ^-     j       .i      i  f 

Besides  the  physical  and  chemical  agents  above  mentioned,  another  class  of 
substances  has  been  termed  antiseptics.  Certain  diseases,  formerly  denomi- 
nated putrid,  were  supposed  to  depend  on  a  putrescent  or  decomposed  con- 
dition of  the  solids  and  fluids,  characterised  by  the  loose  texture  of  the 
crassamentum,  petechia,  and  an  offensive  condition  of  the  excretions.  Renie- 
dfe  which  relieved  this  state  we  Guersent  denominates 

them  physiological  antiseptics^  .But  the  a  terations  which  are  observed 
n  the^characters  of  the  solids  and  of  the  blood  in  the  abo^-e  maladies  have 
no  annarent  analogy  with  those  which  attend  the  putrefaction  of  dead 
LimXatttrsT  anf  accordingly  modern  pathologists  have  -jected  the  doc- 
trine of  putrescency  of  the  fluids.  Liebig^has  endeavoured  to  revive  t  e 
old  notiin ;  but,  though  his  reasonmg  is  ingenious,  it  is  any  thmg  but 
satisfactory. 

Glass  III.  Topica  Dynamica.    Topical  Medicines  acting  Dynamically. 

The  dynamical  agents  used  as  topical  remedies  may  be  convenient 

arrLtd  inTwo  sub-classes;  the  one  mcluding  the  a.n^.,  the  other  the 
arrangea  m  wo  ^^^^  ^^^^^^  ^^^^^^^  ^^^^g^^ 

emolkents.  .^^.^^'^^  those  topical  agents  which  diminish 

SensTon,  migM  t  Idmtd  ;  but  4  will  be  Leafter  noticed  in  the  class 
neurotica. 

Sub-class  1.  Acria.  Acrids. 
The  substances  called  acrids  stimulate,  irritate,  or  inflame  the  living  parts 

as  external  topical  agents  : —  

1  Bictionnalre  de  MSdecine  yxvi  Antiseptiqne.  pkmiohgy,  edited  by  Lyou  Play  to:. 

.  Organic  CMmMry  in  d.s  Apphaatwn  to  f^^'^'f'"/"^^^^^  3d  ?dit.  1846. 

PUD  London,  1840.    Also,  ylnmul  ClmmMnj,  edited  by  Ui.         ^  8 
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1.  VEGETABLE. 


CRUCIFEliyE. 

Sinapis  alba — Seminunt  pulvis. 
Sioapis  nigra — Seminum  pulvis. 
Cochiearia  Armoracia — RadiiC. 

TEREBINTHACEiE. 

Aniyris  elemifera — Resina. 

Composite. 
Anacyclus  Pyrethrum — Radix. 

SoLANEiE. 

Capsicum  annuum — Baccce. 

Thymelace^. 

Daphne  Mezereum — Cortex. 


Euphorbiace.51. 

Euphorbia — ?  Resina. 
Crotou  Tiglium — Oleum. 

PlPERACE^, 

Piper  nigrum — Baccce. 

CoNIFERjE. 

Pinus  ^  Terebinthina,  oleum,  terebin- 


tliince  resina. 


Abies 
Larix  j 

SCITAMINE^E. 

Zingiber  officinale — Radix. 

LlLIACE-E. 

Allium  sativa — Bulbus. 
Allium  Cepa — Bulbvs. 


2.  ANIMAL. 
Cantharis  vesicatoria. 

3.  INORGANIC. 
Antimonii  potassio-tartras. 

The  vegetable  acrids  were  formerly  supposed^  to  owe  their  activity  to  a 
peculiar  proximate  principle,  which  was  denominated  the  acrid princijAe  of 
plants  [principium  acre  plantarum) ;  but  modern  chemistry  has  shown 
that  there  is  no  one  constituent  of  organic  substances  to  which  this  term  can 
be  exclusively  applied ;  but  that  many  dissimilar  principles  agree  in  possessing 
acridity.  Thus  acrid  substances  are  found  among  acids  [e.  y.  gambogic), 
vegetable  alkalies  [e.  g.  veratria  andemetina),  neutral  cryntalline  matters 
{e.  g.  elaterin),  volatile  oils  {e.g.  cantharidin,  and  the  oils  of  mustard,  garlic 
and  ruej,  resins  {e.g.  the  resins  of  euphorbium  andmezereon),  and  extractive 
matter  {e.  g.  colocynthin).  The  acrid  matter  of  some  plants  {e.g.  of  ranun- 
culus) has  not  yet  been  isolated.  This  probably  arises  from  the  facility  with 
which  it  becomes  decomposed. 

The  acrid  principles  in  general  readily  become  absorbed,  circulate  with  the 
blood,  and  are  thrown  out  of  the  system  by  the  secreting  organs.  On  both 
the  vascular  system  and  secreting  organs  they  act  as  stimulants. 

The  acrids  are  employed  as  topical  agents  for  various  purposes  : — 

1.  To  stimulate  or  irritate  the  skin  {cutaneous  stimulants)  for  the  purpose 
of  effecting  counter-irritation  (seep.  128).  When  used  to  produce  redness 
merely,  tliey  are  termed  rubefacients  {^rubefacie7itia) .  For  this  purpose  mus- 
tard poultices  are  frequently  applied  externally  to  relieve  internal  inflammatory 
affections.  Ginger,  pepper,  onions,  garlic,  and  turpentine,  are  also  employed 
for  the  same  purpose.  Sometimes  they  are  used  as  vesicants  or  epispastics 
{vesicantia  sen  epispastica) ;  that  is,  to  cause  the  exhalation  of  a  thiu  serous 
fluid  under  the  cuticle.  Cautharides  are  generally  employed  for  this  purpose  : 
though  mezereon,  euphorbium,  and  some  of  the  chemical  irritants  (as  acetic 
acid  and  ammonia)  are  occasionally  used  for  the  same  object.  Lastly  some 
of  the  acrids  produce  a  crop  of  pustules,  wiien  they  are  termed  suppurants 
{suppurantia).  Croton  oil  and  emetic  tartar  are  of  this  kind.  The  latter 
perhaps,  acts  chemically  as  well  as  dynamically.  ' 

2.  To  stimulate  ulcerated  surfaces  {^ulcer  stimulants).    Surgeons  employ 

fromt  r'/''"'''"^'!^*  "f^f^'i"?"  ^!'TJ'Jn^  syslemalicaily  arranged,  by  Dr.  ¥.  C.  Gren,  Iraiialalcd 
from  the  German,  vol. ,.  p.  428,  LoilcJ.  1800.    AUo  Gura,  Ue  rrincipio  I'tanlarum  acri,  \M^,  1791. 
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a  variety  of  topicnl  applications  to  ulcerated  surfaces  for  tlie  purpose  of  aug- 
menting or  altering  the  vital  activity  of  the  part. 

Sab-class  2,  Medicamenta  Emollientia.  Emollients. 

(Demulcents.) 

Topical  agents  which  diminish  the  tone  or  insensible  contractility  of  the 
living  tissues,  and  thereby  cause  relaxation  and  weakness,  are  denominated 
emolUenU  (from  emolUo,  I  soften). 

The  following  is  a  list  of  the  most  frequently  employed  emollients  : — 

1.  VEGETABLE. 


Papaverace^. 

Papaver  somniferum — Semina. 

Linum  usitatissimum — Semina,  oleum. 

MaLTACEjE. 

Malva  sylvestris — Herba. 
Althsea  o^cma\\?,—Radia:,  folia. 

Leguminos^. 

Acacia  vera — Gummi  arabicum. 

Astragalus — Gummi  tragacantha. 

Glycirrhiza  glabra — Radix,  extraclum. 
Pomaces. 

Cydonia  vulgaris — Semina. 

AMYGDALEiE. 

Amygdalus  communis — Semina,  oleum. 

COMPOSITVE. 


Tussilago  Farfara— 


Lac. 

Ichthyocolla. 

Cornu  ctvs'i—Gelatina. 


OliEACE^. 

Olea  Gm-o\)t&—  Oleum. 

EUPHOKBIACE.*;. 

Janipha  Manihot — Tapioca. 

ARTOCAKPE^ffi. 

Ficus  Carica — Fructus. 
Smilace^e. 

Smilax — Radix  larza. 
Palmace^. 

Elais  guineensis — Oleum  palm  a. 

Sagus  Rumphii — Sa^o. 
Geamine^. 

Triticum  vuleare — Semina. 

Hordeum  distichon — Semina. 

Avena  sativa — Semina. 

Saccharum  officiuarum — Saccharum . 
Lichenes. 

Cetraria  islandica. 


2.  ANIMAL. 
Mel. 

Butyrum. 
Axungia. 
Adeps  ovillus. 

3.  INORGANIC. 


Cetaceum. 
Cera. 

Ovi  albumen  et  vitellus. 


Aqua  tepida. 


Vapor  calidus. 


Emollients  have  an  operation  diametrically  opposite  to  tonics,  especially  to 
those  which  are  astringent.    They  relax,  soften   and  swell  the  tissues  and 
render  them  more  flexible.    Apphed  to  mflamed  parts,  they  dimmish  heat, 
tension,  and  pain,  and  oftentimes  assist  in  producing  the  resolution  of  the  dis- 
ease :  and  when  the  inflammation  is  too  violent,  or  too  far  advanced  for  this  to 
be  efl-ected,  they  are  useful  by  promoting  suppuration  (see  pp.  14  and  22). 
Tbey  have  a  relaxing  efi-ect  on  the  muscular  fibre,  and  are,  therefore,  employed 
to' relieve  spasm.    These  effects  have  been  referred  by  some  to  a  physical, 
by  others  to  a  vital  agency.    During  life  the  particles  of  the  body  are  kep 
in  approximation  by  two  forces-attraction  and  the  vital  prmciple ;  and  as 
emollients  render  the  parts  to  which  they  are  apphed  soft  and  flexible,  that  is, 
thev  produce  relaxation,  it  becomes  a  question  whetlier  they  operate  by  over- 
coming  the  cohesion  of  the  molecules,  or  by  modifying  the  vital  properties. 
Most  writers  have  regarded  them  as  mechanical  agents,  and  explam  their  in- 
fluence  iust  as  they  account  for  the  action  of  warm  water,  or  oil,  on  inorgamc 
substances-leather,  for  exnraple.    But  wo  should  always  be  cautious  lu 
applying  physical  explanations  to  vital  phenomena ;  and  in  the  present  instance 
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this  is  particularly  necessary.  Emollients  act  physically  on  inorganised  parts 
of  the  body  (the  cuticle,  for  example)  ;  but,  on  living  parts,  they  exert 
aiiotlier  kind  of  influence ;  for  cold  water,  which  diminishes  the  cohesion  of 
dead  parts,  and  renders  them  softer  and  more  flexible,  has  not  the  same  effect 
on  living  tissues.  Moreover,  Dr.  A.  Crawford^  has  shown  that  some  medi- 
cinal agents  which  diminish  the  cohesion  of  dead  animal  tissues  have  an 
opposite  efi^ect  on  the  hving  ones. 

The  constitutional  effects  of  emollients  are  for  the  most  part  those  of 
nutrients,  not  of  medicines;  though  the  continued  use  of  some  is  said  to 
diminish  the  tone  or  vigour  of  the  system  generally ;  an  effect  ascribed  by 
Barbier^  to  their  absorption  and  local  action  on  all  the  fibres  of  the  body. 
This  statement,  however,  is  unsupported  by  fact  in  the  case  of  gum,  starch, 
sugar,  gelatine,  albumen,  and  some  other  principles. 

EmoUients  are  used  to  prevent  the  action  of  irritating  matters  on  the 
body,  by  involving  them,  or  by  sheathing  or  defending  surfaces  from  sub- 
stances capable  of  operating  on  them  injuriously.  When  used  for  these 
purposes,  they  are  denominated  demulcents  [demulcentia,  from  demulceo,  I 
mitigate  or  soften).  Thus  we  administer  them  when  acrid  poisons  have  been 
swallowed.  They  are  applied  externally,  in  the  form  of  local  baths,  poultices, 
fomentations,  &c.  both  as  emollients  and  demulcents,  in  local  inflammations, 
painful  ulcers,  &c.  In  irritation,  inflammation,  and  ulceration  of  the  alimen- 
tary canal  (as  in  gastritis,  enteritis,  diarrhoea,  dysentery,  &c.)  they  are  taken 
either  by  the  mouth  or  in  the  form  of  clyster.  In  catarrh,  peripneumony, 
and  pulmom'c  affections  in  general,  where  the  cough  is  dry  and  harsh,  and  the 
expectorated .  matters  are  acrid,  the  use  of  emollients  is  often  attended  with 
very  beneficial  efi'ects.  By  their  lubricating  and  soothing  influence  over  the 
nerves  distributed  to  the  fauces,  they  probably  affect  the  bronchial  membrane 
and  pulmonic  structure  by  a  reflex  action.  In  affections  of  the  urinary 
passages,  as  ardor  urinse,  aqueous  drinks  are  very  serviceable. 

Water  and  oily  sulstances  are,  perhaps,  the  essential  emollient  principles. 
Eor  though  gum,  starch,  sugar,  alhumen,  and  gelatine,  are  so  termed, 
they  do  not  act  as  such  unless  water  be  present.'  The  properties  of  these 
pnnciples  will  be  described  in  other  parts  of  this  work. 

Emollients  may  be  arranged  in  the  following  orders  : — 

Okdek  1.  Aquosa..  Aqueous  emollients.— This  order  contaius  water,  the  prmcipal  and 
most  important  substance  of  the  class.  In  order,  however,  that  it  may  act  as  an  emoUient, 
it  must  have  a  certain  temperature;  for  neither  very  cold  nor  boiling  water  has  any  emol- 
lient ettect.  Dr  Cullen  fixes  62°  P.  as  the  lowest  temperature  at  which  this  fluid  can  be 
emollient ;  and  observes,  that  the  greater  its  warmth  the  greater  will  be  its  emollient 
power,  provided  that  pam  or  scalding  be  not  produced.  Aqueous  vapour  is,  for  two 
reasons,  more  emollient  than  liquid  water  :  in  the  first  place,  it  penetrates  the  organic 
tissues  more  powerfully ;  and  secondly,  a  greater  degree  of  heat  can  be  applied  by  it  than 
afc'mTd'e'to  waler     "  whether  advantage  could  be^aine/by  any 

.  Okt)er  2.  MuciLAGiNOSA.    Mucilaffinous  emollients.— Th\s  group  has  been  subdivided 
mto  the  pure  mucilaginous  emoUients  (as  gum  arable,  tragacanth,  maCw  marsl  nT.l  ow 
&c ) ;  the  sweets  (as  figs) ;  the  bitters  (as  cetraria  islandica,  coltsfoo  Tncf  ^uiaS^^^ 
and  the  oily  (as  linseed,  sweet  almonds,  poppy  seeds,  &c.)  '"^^^  ^^usapaiilla) , 

-  ^^lYLACEA.    Amylaceous  emollients. ~T\m  order  includes  starchy  or  farina- 

\  An  HxpmmetUal  Inguir//  into  ike  Effeds  of  Tonics,  &c  181(5 

-  T)-aite  Elementaife  de  Maliere  RMdiial,;,  i.  ii.  2nde  dd.  Paris,  ]824. 
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ceous  substances ;  as  wlicaten  flour,  oatmeal,  barley,  arrow- root,  sago,  tapioca,  wheat 

'"'^  OiiDEB'^i.  Sacchauina.  Saccharine  emollients.— 1)m  order  consists  of  the  saccharine 
substances as  ordinary  sugar,  honey,  liquorice,  &c.  <•  h„ 

Obdek  5  Oleosa.  Oleaginous  emollients.— Vai^  order  includes  the  waxy,  lattv,  and 
oily  substances  ;  such  as  the  animal  fats,  &c.  (as  lard,  mutton  suet,  butter,  wax,  and  sper- 
maceti), and  the  vegetable  oils  (as  olive,  palm,  Unseed,  &c.) .   ,  ,  J     II  r 

OuDEK  6  Albuminosa.  Albuminous  emollients.— This  includes  the  white  and  yolk  ol 
ess  and  milk.  Saliva  and  gastric  juice  are  employed  on  the  continent  for  medical  purposes. 

Order  7  Gelatinosa.  Gelatinous  emollients.— This  order  comprehends  the  gelatinous 
substances;  as  gelatine  in  its  pure  form,  isinglass,  hartshorn  shavings,  &c. 

Class  IV.  Haimatica.    Medicines  acting  on  the  blood. 
Medicines  which  are  supposed  to  act  as  therapeutical  agents  by  eft'ecting 
changes  in  the  condition  of  the  blood  are  denominated  haimatica  {a.fiarcKu, 

hom  a}ua,  the  blood).  ,     j  • 

I  have  already  had  occasion  to  notice  the  alterations  produced  m  the  pro- 
perties of  the  blood  by  medicines  introduced  into  the  circulation  (see  p.  Ill, 
et  seq.)    These  are  effected  by  a  physical,  a  chemical,  or  a  dynamical  agency. 

a.  Medicines  acting  Physically  on  the  Blood. 
Under  this  head  I  shall  notice  those  agents  which  alter  the  specific  gravity 

oLtT-DiLHENTi..     i).7..«...-These  are  agents  wjich  lower  the 
specific  -ravity  of  the  plasma  by  increasing  the  proportion  of  its  fluid  parts. 

°  Aqua.  1  Aquosa  blauda. 

Aqueous  fluids  can  alone  act  as  diluents  :  their  effect  being  in  reality  due  to 

water  into  the  circulation  either  Ijy  injectiou 
ir,to  the  Ss  or  bv  absorption  from  the  .alimentary  canal  lowers  the  specie 
t'v^roi  Z  p  asma,  checks  absorption  (see  p.  107  and  36),  and  promotes 
traction  of  the  secreting  and  exhaling  organs  (kidneys,  skm,  and  pulmonary 

tXAuy  ^his  fact  was  flrst  noticed  hy 

^  Th^thirst  and  desire  for  aqueous  fluids  evinced  by  patients  labouring  undct 

Are  tlese  phenomena  c—  wi^^  ; 

dition  of  the  blood  (^^^^  are 
names  of  slops,  ptisans,  thin  d  e  ,  f^ver  ,f  ^1,^  secreting 

employed  m  fevers  to  ^j^f^^fj^^^^^^^  contained  in  some 

and  exhahng  organs  ;  while  the  small  quanuiy 

of  them  contributes  to  the  support  of  the  system^   

•  The  Works  of  Wn,..  Ilewson,  F.R.S.,  cMei  by  G.      ^'^^'''/g^^^'Vy/i  M,  under  ; 

Simon's  translated  by  Di  .  lJay.  vm^^^  IVcquinlly 
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Order  2.  Inspissantia.  Imjnssants. — These  are  agents  which  augment 
the  specific  gravity  of  the  plasma. 

There  are  two  modes  of  increasing  the  density  of  the  plasma  :  the  one  is 
by  withholding  or  diminishing  the  use  of  alimentary  fluids ;  and  the  other  is 
by  the  employment  of  evacuants  (hydragogues,  diuretics,  and  diaphoretics), 
which  carry  off  part  of  the  watery  portion  of  the  blood. 

Eestriction  in  the  amount  of  fluids  taken,  or,  in  other  words,  the  use  of  a 
dry  diet,  is  practised  in  the  following  cases  : — 

a.  When  our  object  is  to  lessen  the  volume  of  the  circulating  fluid  ;  as  in 
valvular  diseases  of  the  heart. 

i3.  When  we  desire  to  promote  the  coagulation  of  the  blood.  Thus,  in 
aneurism  of  the  aorta,  and  other  large  vessels,  our  hope  of  cure  depends  on 
the  coagulation  and  deposition  of  the  fibrin  of  the  blood  within  the  aneu- 
rismal  sac.  In  such  cases  we  endeavour  to  increase  the  specific  gravity  of 
the  plasma. 

y.  When  we  are  desirous  of  repressing  excessive  secretion.  Thus,  in 
hydruria  and  diabetes,  an  important  part  of  the  treatment  consists  in  the 
restriction  of  the  use  of  drinks.  So  also  in  coryza,  and  probably  other 
catarrhal  affections,  total  abstinence  from  liquids  (constituting  the  dry  treat- 
ment) for  a  couple  of  days  is  an  effectual,  though  not  very  agreeable,  method 
of  cure.^ 

By  the  use  of  evacuants  (such  as  hjdragogues,  diuretics,  and  diaphoretics), 
a  discharge  of  the  watery  part  of  the  blood  is  effected,  and  the  density  of  the 
plasma  thereby  increased.  In  consequence  of  this,  and  by  an  action  of 
exosmose,  the  blood-corpuscles  are  emptied  of  part  of  their  contents,  and 
become  in  consequence  somewhat  collapsed  and  shrivelled.2  In  diseases 
characterised  by  excess  of  water  in  the  blood  {spancemi,  Simon^),  as  aneemia, 
as  well  also  in  the  morbus  Brightii,  the  employment  of  purgatives  to  carry  off 
water  from  the  blood  constitutes  an  important  part  of  the  treatment. 

The  injection  into  the  blood  of  saline  solutions  having  a  specific  o-ravity 
greater  than  that  of  the  serum  (1-027  or  1-028)  causes  shrivellmg  or 
collapse  of  the  corpuscles.   This  fact  was  first  ascertained  by  Hewson. 

/3.  Medicines  acting  Chemically  on  the  Blood. 

A  considerable  number  of  medicines  produce  a  more  or  less  transitory 
chemical  change  in  the  blood.  ^ 

Some  of  them  diminish  the  amount  of  the  solid  constituents  (especially  the 
hbnn  and  corpuscles)'  of  the  blood,  and  thus  give  rise  to  that  condition  of  the 
circulatmg  fluid  called  by  Simon  spansemia,  or  poverty  of  the  blood  -  others 
I  ^"^"5^°^  i,f  T™^^'     blood-corpuscles  or  the  amount  of  hamatin  in  the 
\hTmatin4ca  conveniently  termed  sjia^icemica ;  the  latter,' 

Orders.  ^^Ki^mmcL  {annva,,.,K^,  horn  a^av6,,  jwor ;  mdi  oXua  blood- 
antiplasttc  alteratives  or  dysplastica,  Oesterlen :  plastilytica  and  erethi- 


„^  ^'^^  C.  3.  B.WUUams,  Q/clopard/a  of  Practical  Medirittfi  nH-  ^ 

Gazette,  vol.  Txi.  p.  670,  for  Jan  27,  1838.  art.  Coryza ;  also,  London  Medical 

Sec  an/e,  p.  96.    Also,  Dr.  Rces,  in  Zond.  Med.  Gaz.  vol  xxxv  n  Raq  a    -i  ^  lo.r 
Jnmai  Chemtitry,  vol.  i.  p.  306.  P'         ^I'"'  ^'  ^^^5. 
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lytica  {haviatol!)tica,^c\\\x\iz-.  dijHcrasiaca).  Spanscinics  are  agents  vvliicli, 
by  long-continued  use,  impoverish  the  blood.  ,  ,    ^  •     ^  ^ 

'  This  order  includes  iodine  and  bromine,  most  of  the  metals  (not  iron;,  the 
acids  (commonly  so  called),  the  alkahnes,  and  the  alkaline  and  earthy  salts 

They  act  topically  as  chemical  irritants.  They  become  absorbed,  and  are 
afterwards  readily  detected  in  the  excretions.  Their  long-contmued  use  iii 
moderate  doses  injures  digestion,  assimilation,  and  sanguification ;  and  gives 
rise  to  a  state  of  dyscrasy  or  cachexia.  Their  effects  in  many  cases  accumu- 
late ;  and  hence  arise  the  phenomena  of  saturation  (see  Lead  and  Mer- 
cury) .    In  excessive  doses  they  act  as  caustic  and  irritant  poisons. 

They  are  important  therapeutic  agents,  and  serve  numerous  useful  purposes 
in  medicine.  But,  these  being  very  varied,  and  their  therapeutic  pro- 
perties in  some  cases  opposed  [e.  g.  the  acids  and  alkalies),  I  shall  reserve 
my  notice  of  their  remedial  uses  to  the  subdivisions  of  the  order.  As  topical 
remedies,  they  have  already  been  spoken  of  (see  Topica  Chemica). 

The  spancemics  may  be  conveniently  arranged  m  four  sub-orders  :  one,  in- 
cluding the  mineral  and  vegetable  acids,  which  quench  thirst  and  lessen  preter- 
natural heat  {S2^.  adipsa  et  refricjerantia  ,-)  a  second,  comprehendmg  tl.e  al- 
kahnes, iodine,  bromine,  sulphur,  the  salts,  mercurials,  and  autimomals  whic, 
act  as  resolvents  and  liquefacients  [sp.  resolventia  -sen  hquefacientia)  • 
third,  containing  the  preparations  of  arsenic,  copper,  zmc  silver,  and  bisrautl, 
which  are  employed  in  the  treatment  of  certam  morbid  affections  of  the 
nervous  system  of  a  spasmodic  nature  {sp.  antispasmodica)  ;  and  the 
fourth,  consisting  of  thi  preparations  of  lead,  employed  for  their  as  ringent 
and  sedative  properties,  and  which,  in  poisonous  doses,  excite  palsy  (.7;. 

plTsoda,Mi.',  acida,  antalkalinay--r... 

spanEEmics.    This  sub-order  includes  both  mineral  and  vegetable  acids. 

Adda  mineralia.  vegetabilia. 

Acidum  sulphuricum.  Acidum  acehcum. 

Acidummtricum. 

Acidvun  hydrochloricura.  Acidam  tartancum. 

Acidum  phosphoricum. 

The  chemical  action  of  the  mineral  acids,  as  well  as     ^^^^J^  ^^j^^ 
tissues  and  albumen,  has  already  been  noticed  (see  pp.  92  and  9        in  the 
CO  ^i^ated  state  they  destroy  both  organisation  --^^^^^^  ^ 

•1  \   ;i^=cr^lvp  +ViP  rm'^ule  of  the  mucous  corpuscles.     ihe  concei uraitu 
^di       \he';iKm  Lies;  but  the  dUuL  acMs  do  "ota«  t  em^ 

When  sufBcienlly  diluted,  the,  cease  to  be  corrosive,  ^""Sjj  7^^^^^^ 
a  chemical  influence.    Thus,  when  applied  '".''^f '  '/^^^ ,,  .^^ 
bv  uniting  with  its  albumen;  and,  when  applied  to  if.  i  Sm  cal 

Iduce  friction  and  a  slight  whitening  of  the  part  (from  their  chemical 
^iiflnence  on  tlie  mucus  and  the  epithelial  coat).  ^^      ^  ■  ^Acv^^ie 

The  diluted  mineral  and  vegetable  acids,  when  s.jHowed  m  niod 
dose     at  first  allay  thirst,  sluS-pen  the  appetite,  and  promote  d^pst^  o^^^^ 
They  check  preternatural  heat,  reduce  the  frequency  and  lorce  of  the  pulse, 


Chemical  Influence  or  Acids  on  the  SysTEM.  175 

lessen  cutaneous  perspiration,  allay  the  troublesome  itching  of  prurigo, 
sometimes  prove  diuretic,  and  occasionally  render  the  urine  unusually  acid. 
Under  their  use,  the  milk  often  acquires  a  griping  quality,  and  the  bowels 
become  shghtly  relaxed.  By  their  long-continued  employment,  the 
tongue  becomes  coated  with  a  whitish  but  moist  fur,  the  appetite  and 
digestion  are  impaired ;  while  griping  and  relaxation  of  bowels,  with  febrile 
disorder,  frequently  occur.  If  their  use  be  still  persevered  in,  they  more 
deeply  injure  the  assimilative  processes,  and  a  kind  of  scorbutic  cachexy  is 
established. 

The  concentrated  mineral  acids  act  as  corrosive  poisons,  and  destroy  both 
the  organisation  and  life  of  the  parts  with  which  they  come  in  contact  (see 
p.  98).  They  depress  the  heart's  action  through  the  agency  of  the  nervous 
system,  and  on  the  principle  of  shock  (see  p.  118) . 

The  chemical  influence  of  the  acids  in  the  alimencary  canal  is  an  interesting 
object  of  inquiry.  Their  relations  to  the  organised  tissues,  albuminous  liquids, 
and  mucus,  have  been  already  alluded  to.  Small  quantities  of  the  dilute  acids 
do  not  appear  to  injure  the  digestive  powers  of  the  gastric  juice,  which,  in  its 
normal  state,  possesses  acid  properties.  Indeed,  it  is  well  known  that,  in  the 
preparation  of  an  artificial  digestive  liquor,  the  presence  of  minute  portions  of 
a  free  acid  (hydrochloric  or  acetic)  is  necessary.  It  is  obvious,  however,  that 
if,  as  Liebigi  infers  from  Lehmanu's  experiments,  the  gastric  juice  naturally 
contain  lactate  of  magnesia,  this  salt  will  suffer  partial  decomposition  by  the 
introduction  of  one  of  the  mineral  acids  into  the  stomach.  The  acids  unite 
m  the  alimentary  canal  not  only  with  the  albuminous  substances  and  mucus 
but  also  with  the  alkaline  (soda)  and  earthy  bases  (lime  and  magnesia)  found 
m  the  sahva  bile,  and  pancreatic  juice ;  and  in  this  way  they  become  neu- 
teahzed  and  form  compounds,  some  of  which  are  soluble,  others  insoluble  • 
the  former  are  absorbed,  and  the  latter  rejected. 

In  considering  the  chemical  influence  of  the  acids  on  the  blood  and  on  dis- 
tant parts.  It  IS  important  to  bear  in  mind  the  fact  just  mentioned:  namely, 
that  the  acids2  enter  the  blood  in  combination  with  bases ;  so  that  thev  react 
m  the  stomach  and  alimentary  canal  as  acids,  but  in  the  blood  as  salts. 
Ihe  impossibility  of  dissolving  ossific  deposits  in  distant  organs  by  the  internal 
admmistration  of  the  acids  is,  therefore,  readily  accounted  for.  It  is  obvious 
moreover  that  no  analogy  can  exist  between  the  chemical  influence  of  free 
acids  added  to  blood  after  its  withdrawal  from  the  body,  and  that  of  ?cids 
combined  with  bases  (that  is,  of  salts,)  entering  the  blood  from  the  alimentary 

That  the  acids  which  have  been  administered  by  the  mouth  traverse  the 
system,  is  demonstrated  by  the  fact  of  their  subsequent  detection  in  the  secre 
»K>ns,  especially  the  urine  (see  pp.  90  and  105).'   But,  while  in  the  blood" 
hey  must  be  in  combination,  since  their  acid  properties  are  neutral  zed  ' 
It  must  not,  however,  be  inferred  that  the  influence  of  the  acids  on  the 
^lood  and  general  system  is  identical  with  that  of  the  salts  of  Uie  sar^e  acid 
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for  it  must  be  rememberer]  that  the  acids  deprive  the  system  of  part  of  its 
alkaline  and  earthy  bases,  which  are  employed  in  neutralizn^g  and  conducting 
the  acids  safely  out  of  the  system,  and  which,  but  for  the  administration  ot 
the  latter,  would  have  been  otherwise  apphed  to  the  purposes  the  economy. 
Now  these  bases,  though  obtained  directly  Irom  the  saliva  the  bile  (chiefly), 
and  the  pancreatic  juice,  are  indirectly  derived  from  the  ^lood ;  so  t^at  in  a 
secondary  way  at  least,  the  acids  must  modify  the  composition  of  the  blood. 

A  striking  illustration  of  the  different  effects  produced  on  the  system  by 
the  vegetable  acids  and  by  their  salts  is  derived  from  Wohler  s  observations 
before  noticed  (p.  105).    Several  of  the  free  vegetable  acids,  when  adminis- 
teTby  the  mouth,  aie  subsequently  detected  in  the  urine  in  combination 
with  an  alkah  •  but  when  given  in  combination  with  an  alkali,  carbonat  s 
7bLwe   )^f  t^^   alkali  are  detected  in  the  urine.    The  free  vegetable 
^^Zre^oJ,.ohs  the  system  of  alkaline  matter,..dn  le  the  salt^  of  the  same 
acids  deprive  the  system  of  oxygen.    Benzoic  acid  (C^^pos),  during  ts 
mssa-e  thro'  1,  the  system,  also  abstracts  the  elements  of  glycocoU  or  gela- 
trne'^ga7(C?NH*03) ;  for  it  appears  in  the  urine  m  the  form  of  hippunc 
nnid  fOisiVHsO^l  combined  with  a  base.  . 
"  Erim  rpreieding  remarks,  it  may  be  inferred  "  c^^ngo^ 
effected  in  the  blood  by  the  internal  admimstration  of  the  acids  are  yei> 
Ob  cure    nay  the  very  action  of  these  bodies  on  the  circulating  fluid  is  rathe 
IVtS  dernonstrated     The  statements  of  authors  as  to  the  changes  n 

trXs  'rand^^^^^^^^^  of       bl-^'  P-^r 'i  ' 

tratioS  acids  are  therefore,  for  the  most  part,  hypothetica  ,  as  are  also  the 

patt^g  cTl  and^^^^^^^^^^  aeductions  therefrom     Sever^  o^^^m,  iiided 

are  founded  on  erroneous  premises.    Thus,  Dr.  Stevens^  tates  th^>  J^ben 

r'l^  Not?      I  ous  XatT'stevens-  statement.,  respecting  the  effect 

Se  ^^zi^^^  ^'^^^^^'^^^ 

founded  on  t^.e  —s^^^^^^^^^^  -  =T'»'  *°  '"1 

free  state,  and  that  tueir  acwoi  ^^^^^^  j 

which  they  «xerc.se  on^b  cod  drawn  t™-  *  -  bo^        ^^^^  j^,,^,, 

have  already  exP<>='"l  (j^^  P-  j  salts  (alkaline  and  earthy),  he  sa,3, 
into  similar  errors.  Both  the  acius  ant,  ^  .  ^  t|,g,„  i,^„„i^ 
actcnthebloodasbiolyt,c3^^^^^^^ 

;°ffr^ttt':Lrt  trSnence  on  ^^x:^^;'^  t 

nominated  pla.ma  haimaloli/l.cs  <'"7';  f  f,^X*'Xr"  "I* 
action  of  the  acids  on  the  bkod-eorpnseles  he  asc^^^^^^^^  „f  ab*actin|  th, 
power.    They  have,  he  says,  an  ff            j  ™ ¥  ° ,  tl„ 
Colouring  .,^atter  from  the  corpuscles  nd  jf            S  . 
plasma.    When  thus  decolorised,  the  ^'^Pj'^eles  po.  ^^^^ 
iespirat^ry  power  ;  and  the  moreUiey_MejW^   . 

>  I  kave  before  (|..  1)8)  e.pl.intcl  Ibe  nuiamng  ol      »»"'  »>»')"'•• 
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acid  drinks,  the  weaker  is  the  puhnouary  respiration  ;  and  therefore,  after  the 
use  of  acid  medicines,  vital  excitation  and  calorification  are  lessened.  Hence 
the  reputed  cooling  effects  of  acids.  The  blood,  therefore,  continues  Schultz, 
always  becomes  black  after  its  intermixture  with  acids,  as  well  as  by  their  use. 

The  acids  are  thrown  out  of  the  blood  by  the  kidneys.  They  probably 
never  pass  off  in  the  free  state,  but  always  in  combination  with  a  base ;  and 
hence  they  do  not  in  general  increase  the  acidity  of  the  urine. ^  But,  even  in 
those  cases  in  which  tlie  urine  has  become  preternaturally  acid  after  the  use  of 
acid  medicines,  it  is  probable  that  the  augmented  acidity  was  dependent  on  an 
increase  in  the  proportion  of  those  ingredients  which,  in  the  healthy  state, 
render  the  urine  slightly  acid.^  Perhaps,  therefore,  in  the  cases  now  alluded 
to,  the  acids  acted  upon  the  digestive  and  assimilating  organs,  and  indirectly 
modified  the  renal  secretion  ;3  or  appropriated  to  themselves  bases  which,  but 
for  their  presence,  would  have  been  eliminated  in  combination  with  the  normal 
constituents  of  the  urine. 

A  recent  eminent  writer*  states,  that  the  urine  may  be  easily  rendered  acid 
"by  any  vegetable  acid, — as  tartaric,  citric,  acetic  acids;"  and  he  quotes, 
apparently  as  his  authority  for  this  assumption,  "Wohler's  experiments.^ 
The  afl&nity  of  the  vegetable  acids  for  bases  being  weaker  than  that  of  the 
mineral  acids,  the  presence  of  the  former  in  the  urine,  in  a  free  state  or  as 
super-salts,  appears  a  priori  less  improbable.^  But  it  is  more  likely 
that  the  vegetable,  as  well  as  the  mineral,  acids  acidify  the  urine  by  act- 
ing indirectly ;  namely,  on  the  digestive  and  assimilating  organs.  As  the 
vegetable  acids,  when  swallowed  in  combination  with  alkalies,  undergo  oxida- 
tion in  the  system,  it  might  be  expected  that  the  free  vegetable  acids  would 


'  Berzelins  [Traite  de  CIdmie,  t.  vii.  p.  401,  1833,)  observes  tbat  the  mineral  acids  never  increase 
the  acidity  of  the  urine.  Wohler  (Tiedemann's  Zeilschrift  fur  Phi/siologie,  Bd.  i.  S.  138,)  states 
that  the  urine  of  a  dog,  to  which  two  drachms  of  oxalic  acid  had  been  given  fasting,  was  not  preter- 
naturally acid,  though  it  contained  a  soluble  oxalate,  and  deposited  small  crystals  of  oxalate  of  lime. 
Practical  physicians  and  surgeons  are  familiar  with  the  fact  of  the  difficulty,  and,  in  many  cases, 
impracticability  of  acidifying  alkaline  urine.  (See,  on  this  subject.  Dr.  Golding'Bird's  observations  in 
the  Londoji  Medical  Gazette,  Jan.  22d,  1847,  p.  154).  Orfila  {Journal  de  CJdmie  Medic,  t.  viii, 
lie  Ser.  p.  266,  et.  seq.)  detected  nitric,  sulphuric,  hydrochloric,  oxalic,  and  perhaps  acetic,  acids  in 
the  urine  of  dogs  poisoned  by  these  substances  ;  but  in  no  case  does  it  appear  that  these  acids  were 
in  the  free  state. 

-  Mr.  Brande  {Phil.  Trans,  for  1813,)  states,  that  when  the  mineral  acids  are  given  to  relievo 
phosphatic  deposits,  they  are  apt  to  induce  red  gravel  (uric  acid). 

^  Berzelius  (o/).  cit.  p.  414)  gave  to  a  patient  affected  with  alkaline  urine,  with  pbosphatie  de< 
posits,  mcreasuig  doses  of  phosphoric  acid  without  being  able  to  acidiiy  the  urine.  Ultimately  the 
acid  purged  the  patient,  and  then  the  urine  acquired  an  acid  character,  recovered  its  transparency 
and  deposited  uric  acid.  ^' 

*  Dr.  H.  Bence  Jones,  On  Gravel,  Calculus,  and  Gout,  p.  86,  Lond.  184B. 
Wohler's  statements  do  not  hear  the  construction  which  has  been  put  on  them.  This  eminent 
chemist  experimented  with  oxalic,  tartaric,  citric,  malic,  gallic,  succinic,  and  benzoic  acids  In  one 
case  only  (viz.  in  the  experiment  with  tartaric  acid),  he  observes  that  "  the  urine  appeared  unu.uali  v 
acid.  In  the  case  of  oxalic  acid,  he  says,  it  was  not  more  acid  than  usual ;  and,  in  that  of  .uccinic 
acid,  he  found  it  to  be  alkaline  The  acidity  or  alkalinity  of  the  urine  is  uot  stated  in  the  cases  of 
<ntnc,mahc,  and  gallic  acids;  though  he  observes  that  the  odour,  taste,  and  proportion  of  nhos 
phate  of  lime  of  the  urine  appeared  to  him  to  be  natural  in  the  animals  to  wh^i  dt  ic  and  al^^ 
acids  had  been  given.  With  respect  to  the  benzoic  acid,  he  observes  that  it  w^  bund  n  the  uSe 
in  combination  with  a  base.    In  a  subsequent  part  of  his  paper  (p.  307)  he  co nchi  le,  h.  t  «■  frln! 

e£:^T,"?c7"'""^^  oxalic  tartaric,  and  benzU  acil  li\^Z^:^.j!Z 

pernaps.iii  acids— are  never  eliminated  in  the  urine  in  the  free  statp  Imf  ni,.,o„c  i- 
with  a  base."  '       always  in  combination 


tiol  K;Tat/S  ^T^'  \'S''f'  '^'^'^^  -"-e  less  apt  to  cnuBe  the  deposi- 

"  "I  FLU  gravel  ^uric  acid)  in  the  unne  than  the  mineral  ones 

VOL.  I 
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be  subject  to  a  similar  change;  but  such  does  not  appear  to  be  the  case; 
why,  it  is  not  easy  to  say. 

As  the  acids  become  neutralized  by  combination  with  bases  before  their 
absorption  into  the  blood,  it  follows  that,  as  free  acids,  they  operate  topically 
only.    They  are  useful  as  such  for  the  following  purpose? : — 

1.  As  escharotics  (see  p.  161). 

3.  As  antalkalines  in  poisoning  by  the  alkalies  and  their  carbonates  (see 
p.  165),  and  in  some  forms  of  pyrosis  which  are  attended  with  an  alkaline 
condition  of  the  gastric  secretion.^ 

3.  As  astringents  and  styptics  in  hemorrhage  from  the  stomacli  and  bowel?. 
They  constringe  the  blood-vessels  of  the  mucous  membrane  of  the  alimentary 
canal,  and  coagulate  mucus  and  blood. 

4.  As  lithontriptics.  Yery  dilute  solutions  of  the  mineral  acids  (hydro- 
chloric and  nitric)  have  been  injected  into  the  bladder  as  solvents  for  phosphatic 
calculi.  They  have  proved  useful  in  chronic  inflammation  of  tlie  mucous 
membrane  of  the  bladder,  accompanied  by  a  deposition  of  the  phosphates. 
They  are  serviceable  in  two  ways,— by  their  solvent  action  on  the  concretions, 
which  they  assist  in  disintegrating;  and  by  benefiting  the  condition  of  the 
mucous  membrane  of  the  bladder.^ 

The  acids  are  also  efficacious,  as  remote  or  general  agents,  in  several  case,, 
in  which  their  chemical  influence  is  not  very  obvious.    Thus  they  are  used, — 

5.  To  check  profuse  sweating  in  hectic  fever. 

6.  To  allay  the  distressing  itching  and  irritation  of  the  skin  in  prurigo  and 
lichen. 

7.  To  lessen  preternatural  heat  and  reduce  the  frequency  and  force  of  the 
pulse;  as  in  febrile  complaints  and  hemorrhages  (pulmonary,  uterine,  &c.) 

8.  To  reheve  narcotism  after  the  poison  has  been  evacuated  from  the 
stomach  and  bowels. 

9.  In  dyscrasies  or  diseases  which  have  been  supposed  to  depend  on,  or  be 
connected  with,  a  depraved  condition  of  the  animal  fluids ;  as  scorbutus, 
secondary  syphilis,  and  mercurial  cachexia. 

The  efficacy  of  vegetable  acids  (especially  citric  acid)  and  fresh,  vegetables  and  fruits  in 
the  treatment  of  scurvy  is  too  well  estabUshedby  experienced^  to  be  affected  by  the  hypo- 
thetical obiectioDS  of 'Dr.  Stevens*  to  the  use  of  acids  in  this  malady.  A  satisfactory 
explanation  of  their  methodus  medendi  is  still  wanting ;  for  though  the  assumption  tliat 
non-nitrogenous  food  in  scurv.y  is  useful  by  acting,  in  the  oxidizing  processes  of  the  system, 
as  a  substitute  for  the  animal  tissues  which  are  thereby  preserved,  accounts  for  the  tact , 
that  the  pure  acids  are  less  efficacious  than  acid  vegetable  juices,"  yet  it  huts  to  account, 
for  various  circumstances  (such  as  the  inefficacy  of  the  fatty  substances,  and  the  occasional 
failure  of  even  lemon-juice  to  prevent  or  to  check  scurvy ),7  and,  therefore,  cannot  be  con- 
sidered as  a  satisfactory  explanation. 

10.  In  the  so-called  putrid  fevers,  the  mineral  acids  have  frequently  proved 

^  Y>r.'^.V>/n\om&on,  British  Jmmh  of  Medici7ieyMAVc\\%\A^^T-  ,,.  ,  „  .  , 

2  Sir  B.  BroJie,  in  tlio  Loud.  Med.  GazMe,  vol.  viii.  p.  355,  1831  ;  Dr.  Golduig  Bird,  Unnary 
Beposiis,  p.  209. 

See  Dr.  Lind's  Trtiatisc  on.  the  Scurvy,  3d  edit.  Lond.  1772.  ,  on  t     i  iQ-?*? 

J  Observations  on  the  ILmlihy  and  Diseased  Properties  of  the  Blood,  pp.  203  and  264,  J^""''- ' 
5  Dr.  Budd.  Lectures  on  the  Disorders  resulting  from  Defective  N/itrment,  m  tiic  Louf/on  Mccticcu 
.Tuly  1842,  p.  716.  "  ,^  ,  «■ 

'I'lic  fioid  vegetable  jiiiecs  contain  acidulous  alkaline  salts,  which,  as  t)cfore  staled,  sutler  oxuia- 
tion  in  the  system,  though  UicTrec  acids  do  not. 

'  See  my  Treatise  on  Food  and  Diet,  pp.  147  and  358, 
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serviceable.  They  were  originally  employed  under  the  idea  that  they  checked 
the  supposed  putrescent  tendency  of  the  fluids.  May  they  not  be  useful  by 
abstracting  from  the  system  basic  matter? 

11.  In  phosphatic  deposits  in  the  urine,  the  acids,  both  mineral  and  vege- 
table, are  ofteu  resorted  to,  and  occasionally  with  relief.  They  are,  however, 
very  uncertain,  and,  at  best,  are  but  palliative. 

12.  As  tonics,  the  diluted  mineral  acids  (especially  the  sulphuric)  are 
frequently  employed  in  conjunction  with  the  vegetable  bitters ;  as  cinchona 
and  quina. 

SuB-oKDER  p.  Span^mica  resolventia  seit  liquefacientia. — Eesolvcut 
or-  liqnefacient  spausemics.  This  sub-order  includes  the  agents  which,  in  the 
2nd  edition  of  this  work  (vol.  i.  p.  194),  were  denominated  simply  liquefaci- 
entia. 

This  sub-order  includes  the  alhalines,  iodine,  bromine,  sulphur,  mer- 
curials, and  antimonials. 

These  spansemics  promote  secretion  and  exhalation  generally,  soften  and 
loosen  textures,  check  phlegmonous  inflammation,  lessen  inflammatory  efi'u- 
sions,  and  promote  their  re-absorption.  Their  antiphlogistic  effect  is  best 
seen  after  the  use  of  mercury,  the  action  of  which,  observes  Dr.  Earre,^  ''is 
positively  antiplilegmonous.  If  it  be  pushed  far  enough,  it  produces  an  effect 
the  exact  reverse  of  tlie  phlegmonous  state;  namely,  tlie  erythematous  inflam- 
mation, the  tendency  of  which  is  to  loosen  structure,  while  that  of  phlegmonous 
inflammation  is  to  bind  texture."^  Under  the  influence  of  mercurials,  the 
gums  become  spongy,  the  intestines  and  pulmonic  membranes  softened,^  and 
deposits  of  coagulable  lymph  (as  in  iritis)  are  removed.  The  beneficial  eff'ects 
of  mercurials,  antimonials,  iodine,  alkahes,*  &c.  in  promoting  the  resolution 
of  visceral  and  glandular  inflammation,  and  in  relieving  active  congestion,  may 
be  ascribed  to  the  antiphlegmonous  action  referred  to  by  Dr.  Tarre.  These 
agents  are  opposed  to  the  exudation  of  plastic  or  coagulable  lymph  (hence 
they  check  union  by  adhesion),  and  to  the  formation  of  false  membranes. 
During  their  use,  visceral  and  glandular  enlargements  and  indurations, 
thickening  of  membranes  (as  of  the  periosteum),  and  morbid,  but  non- 
mahgnant,  growths  of  various  kinds,  are  sometimes  observed  to  get  softer 
and  smaller,  and  ultimately  to  disappear.  Dr.  Ashwell^  graphically  describes 
indurations  and  hard  tumors  of  the  uterus  as  having  "melted  away"  under 
the  influence  of  iodine.  In  hepatization  of  the  lungs,  the  efi"used  solid  matter 
is  often  absorbed,  and  the  cells  rendered  again  permeable  to  air,  by  the  use 
of  mercury.  It  is  on  account  of  the  influence  of  liquefacients  in'checkino- 
phlegmonous  inflammation,  obviating  its  consequences,  and  promotino-  the 
removal  of  enlargements,  indurations,  &c.  that  they  are  frequently  denominated 
resolvents  (from  resolvo,  I  loosen  or  dissolve). 

The  resolvent  operation  of  these  medicines  is  usually  explained  by  referring 


uJTm)"''  ^^'^"^"'^  impoHanl.  Diseases  of  Women,  by  Robert  Ferguson,  M.D.  Part  i.  p.  215. 

J  This  statement  of  Dr.  Fan-cniiist  be  received  with  sonic  liuiitation.  for  ml),-  V  n  Wiir 
{Pnvr,pl,.s  of  Medicine,  p.  280)  has  obscrv..!,  "  Jyniph  is  thrown  on  'n  ,H  V  ,        )    '  '"^ 

healthy  nircrs  heal,  dnring  n.cnmrial  action."       ^   ^  ""^  t^'-«"^''='Ho'.>''  Torn,,  nn,! 

^  Ferguson's  Essai/s,  p.  216. 

*  Guifs  Hospital  Reports,  No.  1,  1836. 
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it  to  an  augmented  activity  of  the  absorbents.    But  this  explanation  is  imper 
feet,  and  does  not  account  for  all  the  i)hetiomena.    The  effect  is  ascribable  ii 
a  change  in  the  nutrition  of  the  parts  affected.    My  friend,  Dr.  Billing/  is  ol' 
opinion  that  "  mercury  and  iodine  remove  morbid  growths  by  starving  them, 
which  they  effect  by  contracting  the  capillaries."    But  I  conceive  there  must 
be  something  more  in  the  influence  of  these  remedies  than  a  mere  reduction 
in  the  quantity  of  blood  supphed  to  the  affected  parts.    The  enlargements 
which  these  agents  remove  are  not  mere  hypertrophies ;  their  structure  is 
morbid,  and  they  must,  in  consequence,  have  been  induced  by  a  change  in  tli( 
quality  of  the  vital  activity  ;  in  other  words,  by  morbid  action.  Medicines, 
therefore,  which  remove  these  abnormal  conditions,  can  only  do  so  by  restoring 
healthy  action ;  that  is,  bv  an  alterative  influence.    By  what  force  or  powei 
they  are  enabled  to  effect  "changes  of  this  kind  must,  for  the  present  at  least, 
be  a  matter  of  spe  culation.   Muller2  thinks  it  is  by  affinity.   "  They  produce," 
he  observes,  "  sucli  an  alteration  in  the  composition  of  the  tissues,  that  the 
affinities  already  existing  are  annulled,  and  new  ones  induced,  so  as  to  enable 
the  vital  principle— the  power  which  determines  the  constant  reproduction  of 
all  parts  in  conformitv  with  the  original  type  of  the  individual— to  effect  the 
further  restoration  and  cure;  the  mercury  itself  does  not  complete  the  cure.' 

May  not  these  remedies  act  by  correcting  the  quality  of  the  blood  m  inflam- 
mation? It  is  now  well  known  that  the  blood  in  this  disease  contains  an 
abnormal  quantity  of  fibrin,  the  quantity  of  which  is  diminished  by  the  use 
of  the  liquefacient  spanEemics.  Moreover,  in  buffy  blood,  the  red  corpuscles 
sink  more  rapidly  than  in  healthy  blood ;  a  circumstance  which  Mr.  Gulhver 
ascribes  to  their  increased  tendency  to  cluster  or  aggregate.  Now,  the  salts 
tend  to  keep  the  corpuscles  asunder ;  and  to  this  cause  Mr.  Gulliver  ascribes 
the  efficacy  of  these  agents  in  inflamination.3  Eurthermore,  the  blood  of  an 
inflamed  part  contains  an  increased  number  of  white  globules,  which  have  a 
remarkable  disposition  to  adhere  to  the  walls  of  the  vessels  and  to  one  another 
and  it  is  not  improbable  that  the  beneficial  effects  of  resolvents  and  liquefacieuts 
may  be  due  to  their  influence  in  diminishing  the  number  and  adhesiveness  of 

these  globules.  .  ... 

I  Alkalma.  Alkalines  {antacida ;  ahsGrhGntia).—T\x\^  division  in- 
cludes the  alkalies,  the  alkaline  earths,  and  the  carbonates  of  these  substances. 

Potassa. 
Soda. 
Ammonia. 
Calx. 

Magnesia. 

The  chemical  action  of  the  alkalies  on  the  tissues  has  been  already  alluded 

to  (see  pp.  93  and  97).  ^         -e  c  cli 

They  dissolve  albuminous  substances  and  mucus,  and  saponify  tatty  sud- 
stances.  Hence,  in  the  concentrated  state,  they  destroy  both  organization 
and  life  (see  p.  98)  ;  and,  when  swallowed  in  this  form,  act  as  corrosive 
poisons.    Erom  their  solvent  action  on  the  organic  tissues,  they  have  a  sotten- 

1  First  Principles  of  Medicine,  ])p.  69,  70,  4lli  edit.  Lond.  1841. 

I  g'^S'^/S^Jti'SR.S.  edited,  with  an  Introduction  and  Notes,  by  G.  Gulliver. 
TRS.  pp.  40  and  281  (footnotes),  Lond.  1846.  t  jiq^.j 

■4  pr,  0.  J.  B,  Williams,  Principles  of  Medicine,  p.  309,  el  sfq.  Lond.  iMA. 


Potassse  carbonas. 
Potassffi  bicarbonas. 
Sodse  carbonas. 
Sodse  bicarbonas. 


Ammonia3  carbonas. 
Ammonite  sesquicarbonas. 
Calcis  carbonas  {creta). 
Magnesise  carbonas. 
lilagnesise  bicarbonas. 
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ing  iufluence  even  in  the  dilute  form,  and,  in  cousequence,  are  saponaceous 
to  the  touch. 

When  swallowed  in  the  diluted  state,  they  destroy  the  acidity  of  the  stomach, 
by  combining  with,  and  thereby  neutrah'zing,  the  free  acids  contained  in  this 
viscus.  The  salts  thus  formed  are,  tor  the  most  part  at  least,  absorbed.  Any 
excess  of  alkali  present  probably  becomes  absorbed  in  combination  with  albu- 
minous matter. 

They  probably  aid  in  the  digestion  and  absorption  of  fatty  substances, 
especially  when  there  is  a  deficiency  of  bile  and  pancreatic  juice.^ 

In  small  or  moderate  doses  they  promote  secretion  from  the  gastro -intestinal 
mucous  membrane,  become  absorbed,  act  as  diuretics,  and  communicate  an 
alkahne  quahty  to  the  urine.^ 

By  repeated  use,  in  full  doses,  they  produce  the  general  effects  of  lique- 
facients,  already  noticed  (see  p.  179). 

Their  long-continued  employment  disorders  the  functions  of  the  digestive 
and  assimilative  organs,  and  gives  rise  to  a  kind  of  dyscrasia  analogous  to 
scurvy.  The  blood  becomes  deteriorated  or  spansemic,  coagulates  imperfectly 
when  drawn  from  a  vein,  and  the  nutrition  of  the  body  generally  is  impaired. ^ 

The  carbonates  of  tlie  alkalies  act  less  energetically  on  the  tissues,  as 
chemical  agents,  than  the  caustic  alkahes  ;  the  bicarbonates  less  than  the  mono- 
carbonates. 


^  See  the  experiments  of  Matteucci  on  the  use  of  the  alkali  of  the  hile  and  pancreatic  juice  in 
aiding  the  absorption  of  fatty  substances  by  forming  an  emulsion  with  them.  {Lectures  on  the 
Physical  Phenomena  of  Living  Beings,  pp.  110— 313,  Lond.  184?.) 

That  the  urine  becomes  alkaline  from  the  employment  of  the  alkalies  and  their  carbonates,  is  a 
fact  to  which  I  and  most  practical  physicians  can  bear  testimony ;  but  it  may  not  be  amiss  to  refer 
to  some  published  authorities  on  this  point.  Mascagni  (quoted  by  Wohler)  found  the  urine  alkaline 
from  the  use  of  one  drachm  of  carbonate  of  potash  daily.  Mr.  Brande  {Phil.  Trans,  for  1810)  ob- 
served the  alkalinity  of  the  urine  after  the  employment  of  the  carbonates  of  soda  and  potash.  He 
tK^^f  11  *^  °  drachms  of  carbonate  of  soda  rendered-  the  iirine  alkaline  in  six  minutes,  and  produced 
the  full  effect  in  a  quarter  of  an  hour,  occasioning  a  precipitation  of  the  phosphates  of  lime  and 
magnesia,  and  restoring  the  blue  colour  to  reddened  litmus  paper.  JMagnesia  had  the  same  effect  of 
occasioning  a  precipitation  of  the  phosphates ;  but,  on  account  of  its  insolubility,  required  a  greater 
time  to  produce  the  effect.  Lime-water  required  five  hours  to  produce  a  sensible  precipitation, 
^ich,  even  then,  was  not  nearly  so  distinct  as  from  the  alkalies.  Dr.  Bostock  {Medico -Chirurg. 
lYans.  vol.  v.  p.  80),  found  that  the  urine  became  alkaline  and  effervesced  with  acids  after  the  use 
ot  two  ounces  and  a  half  of  carbonate  of  soda  daily. 

"  Not  a  few  of  those  who  took  the  alcalious  saponaceous  hotch-potch  of  Mrs.  Stephens,  and  the 
soap-lees  for  along  time  together,  fell  into  hectical  heats,  a  hot  sciirw,  hemorrhages,  dysentery,  &c. 
A.  remarkable  instance  of  this  lately  happened  to  a  gentleman  of  the  West  of  Cornwall,  who,  for 
several  years,  had  laboured  under  a  stone  in  his  bladder.  He  was  originally  of  a  tender  constitution  ■ 
and  had  taken  the  lixivium,  &c.  for  several  weeks,  tiU  at  length  his  gums  began  to  grow  exceediuo-ly 
spongy,  inflamed  and  livid-at  last  extremely  sore  and  putrid;  insomuch,  that  the  flesh  might  be 
pulled  on  with  the  greatest  ease  :  they  bled  considerably  on  the  least  pressure  ;  and  a  thin  bloodv 
ichor  continually  leaked  off  from  them.  Livid  spots  also  appeared  ou  him  ;  and  his  legs,  and  thi-hs 
especially  became  vastly  sore,  and  of  a  claret  colour,  or  rather  more  livid,  so  that  a  mortification 
was  Icared.  Upon  this  I  was  consulted  for  him  by  Mr.  Kingston,  a  very  skilful  apothee-irv  of 
sitrVT^  «ff«-    Apprehending  an  alkalescent  putrid  state  of  the  humoui-s,  and'a  dis- 

I  ldZ.l  .1,   1      .  ^""^  ^"-^  tl^^  symptoms  he  now  laboured  under 

1  adwsed  the  decoction  and  extract  of  the  bark  with  elixir  vitrioli,  and  subacid  drinks  ind  diet 
which  soon  took  off  the  inflammation,  sponginess,  and  bleeding  of  his  mi^  ancl  wlven^^^^ 
nrther  advance  of  the  livid  colour  of  his  thighs,  &c.  which,  in\  few  d,^s  dislppe^n^^d  Abot 

seemed  to  promise  some  advantage.    However,  being  reduced  cxcoedinu^lv  wcik  hv  n Vnmn  f 
Z  T  ""^    "^^'^"""^  '^'"^  quite'tabid^bout  a  fortnigl l  orVr^w  d 

trating  the  ill" f r  °  1"  f        ^'•""T'"  ''^^"carbonas  for  an  account  of  a  case  illus: 
8         eirects  arising  from  the  long-contmued  use  of  large  doses  of  this  alkaline  substance. 
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The  alkaline  earths  (magnesia  and  lime)  are  much  less  energetic,  especially 
map-nesia,  in  their  chemical  action  on  the  tissues  than  the  alkalies;  and  their 
carbonates  (especially  carbonate  of  lime)  exert  scarcely  any  chemical  iidiuence 
over  the  albuminous  tissues. 

The  alkalines  are  employed  therapeutically  for  the  following  purposes  :— 

1.  As  escharotics  (seep.  161). 

2.  As  antacids  or  absorbents  in  poisoning  by  the  acids  (see  p.  164),  and  in 
dyspepsia  with  acidity  of  the  stomach.  In  the  latter  case,  they  may  perhaps 
be  serviceable  in  promoting  the  digestion  of  the  fatty  ,  substances,  where  ther( 
is  a  deficient  secretion  of  bile  (see  p.  3  81). 

3.  As  softeners  and  cleansers  of  the  skin,  weak  alkaline  solutions  are  usfd 
as  cosmetics.    They  exercise  a  solvent  action  on  tlie  cuticle. 

4.  As  lithontriptics  or  antilithics  they  will  be  noticed  hereafter  (see 

Litliontri'iHica).  . 

5.  As  diuretics  thev  will  be  noticed  on  a  future  occasion  (see  Diaretica). 
e'.  As  antiplastics  and  resolvents  in  inflammation.    On  theoretical  grounds 

they  have  been  supposed  useful,  because  their  continual  use  leads  to  a  dimi- 
nution of  the  fibrin  of  the  blood,  which,  in  acute  inflammation,  is  augmented 
in  quantity  •  and  also  because  coa.«?nlable  lymph,  a  product  of  inflaunr.ation, 
is  soluble  in  alkaline  solutions.  The  latter  observation  led  Mascagnii  t,. 
propose  the  use  of  alkalies  in  acute  inflammatory  disease;  and  m  an  epidemic 
pulmonarv  afi^ection  which,  in  1800,  made  great  ravages  m  the  district  ot 
Chiudino,"  in  Tuscany,  the  practice  proved  highly  successful,  as  also  m  dropsy 
induced  by  obstruction  of  the  lymphatic  vessels  and  glands,  from  depositions 
of  coa^ulable  lymph  in  consequence  of  an  inflammatory  diathesis. 

7.  As  a  resolvent  and  sorbefacient,  in  glandular  and  visceral  enlargements 
of  a  non-malignant  character.  ,    ■  a 

8  As  an  alterative  and  antacid  in  rheumatic  and  gouty  inflammation, 
especially  when  accompanied  with  deposits  of  lithic  acid  m  the  urine. 

In  most  of  the  cases  in  which  the  alkalies  are  indicated,  it  will  be  found 
advisable  to  employ  them  in  the  carbonated  state;  for  in  this  form  they  are 
less  caustic,  and  can  therefore  be  given  in  larger  doses,  while  their  remote  or 
constitutional  effects  are  probably  equally  powerful. 

2.  Salia  neatra  et  media.    The  alkaline  and  earthy  salts.-This  dm- 
sion  includes  the  neutral  and  indifterent  combinations  of  the  alkalies  and  earths 
with  acids,  as  well  as  some  of  the  acidulous  or  supersalts  of  the  alkalies. 
The  following  is  a  list  of  the  ofhcinal  substances  of  this  order :— 


Inoryanic. 


Potasste  sulphas. 
Potassse  bisalplias. 
Soda;  sulphas. 
Magnesia:  sulphas. 
Alutiien. 
Potassa;  nitras. 
Soda;  nitras. 
Potassa;  chloras. 


Soda;  phosplias. 
Soda;  biboras. 
Sodii  chlovidura. 
Ammoiiii  oliloridurn. 
Barii  chloridutn. 
Calcii  cliloriduiti. 
Potassii  bi-ornidum. 
Potassii  iodiduin. 


Organic  {vegetable). 


Potassa;  acfitas. 
Sodffi  acetas. 
Amraoniee  acetas. 
Potassa;  tartras. 
Potassse  bitartras. 


Potassa;  et  soda;  tar- 
tras. 
Potassffi  citras. 
Soda;  citras. 
Ammonia;  citras. 


The  alkaline  and  earthy  salts  act  both  physically  and  chemically  on  the 
living  tissues  with  which  they  are  placed  in  contact. 


•  London  Medical  GazeUe,  vol.  xiv.  p.  7M',  Au.i?.  10,  1S31. 


Eesoi.vent  Span/Emics  ;  Saunes.  ]S3 

Their  physical  or  eudosmotic  influence  has  been  already  noticed  (see  pp. 
95  and  96). 

Their  chemical  influence  is  not  very  energetic,  and  the  precise  changes  which 
they  effect  have  not  been  carefully  examined.  The  compounds  which  tlie 
salts  form  with  the  organic  textures  are  more  permanent,  and  less  disposed  to 
undergo  putrefaction,  than  the  textures  alone  are ;  and  hence  the  salts  act  as 
antiseptics  (see  p.  167). 

All  salts^  (even  common  salt),  when  swallowed  in  excessive  quantities, 
operate  as  irritant  poisons ;  and  some  (as  chloride  of  barium)  are  poisonous 
even  in  small  doses. 

In  certain  doses,  most  salts  act  as  purgatives  :  when  they  do  this,  they  are 
evacuated  by  the  alimentary  canal.  Administered  in  smaller  doses^  they  do  not 
purge,  but  become  absorbed,  and  are  subsequently  eliminated  by  the  excreting 
organs,  especially  by  the  kidneys. ^  In  this  case,  some  of  the  salts  {e.  g.  the 
alkaline  acetates",  citrates,  and  tartrates,)  are  oxidized  during  their  passage 
through  the  system. 

In  the  blood,  the  salts  act  both  physically  and  chemically.  Their  physical 
influence  on  the  blood-corpuscles  is  eudosmotic  (see  pp.  96  and  112).  When 
a  saline  solution,  having  a  greater  specific  gravity  than  that  of  the  serum,  is 
introduced  into  the  blood,  the  corpuscles  shrink  or  collapse ;  but,  when  the 
solution  is  very  dilute,  they  become  distended.  The  chemical  influence  of  the 
neutral  salts  is  exercised  both  on  the  blood-corpuscles  and  on  tlie  plasma  :  they 
brighten  the  red  colour  of  the  former,  and,  in  general,  lessen  the  quantity  of 
spontaneously  coagulating  matter  (fibrin)  in  the  latter. 

The  antiplastic  ox  plastilytic  effect  on  the  blood  of  nitre  and  sulphate  of 
soda  has  been  before  noticed  (see  p.  113).  This  efl'ect  of  salines  is,  however, 
probably  neither  constant  nor  universal  j  for  Laveran  and  Millon  state  that, 
in  acute  pneumonia  and  articular  rheumatism,  Eochelle  salt  (sodse  potassio- 
tartras.  Ph.  L.)  given  so  as  to  become  absorbed,  diminished  neither  the 
quantity  of  fibrin  nor  the  bufiy  coat  of  the  blood. ^ 

When  salts  are  added  to  the  blood,  they  lessen  or  destroy  the  adhesiveness 
of  the  corpuscles  for  each  other,  and  thereby  separate  and  render  them  distinct. 
Now,  as  in  buffy  blood  the  corpuscles  have  an  increased  tendency  to  aggregate, 
and  to  separate  from  the  blood,  Mr.  Gulliver*  suggests,  that  probably  the 
efficacy  of  saline  medicines  in  inflammation  depends  on  their  correcting  this 
disordered  state  of  the  blood. 

The  salts  are  eliminated  by  the  different  excretory  organs,  principally  by 
the  kidneys  (see  p.  105),  on  which  they  act  as  stimulants  (see  p.  114),  and 
thus  produce  diuresis. 

Many  of  them  pass  out  unchanged;  while  others  are  eliminated  in  a 
more  or  less  decomposed  state  (see  p.  105).    In  the  case  of  the  neutral 


*  In  the  human  subject,  death  has  resulted  from  the  use  of  the  following  salts  in  excessive  doses  ;  

common  salt,  sulphate  of  magnesia,  cream  of  tartar,  nitre,  sulphate  of  potash,  and  binoxalate  of  potash. 
These  salts  are,  as  is  well  known,  innocuous  in  small  doses.  We  iufer  the  poisonous  operations  of  ali 
salts,  in  certain  doses,  partly  from  observation  of  their  effects  on  men  and  animals  and  partly  from 
analogy.  '       i  / 

'  Laveran  and  Millon,  in  their  experiments  on  Rochelle  salt  (sodec  potassio-tartras,  Ph.  L.)  and 
siilphatc  of  soda,  found  that  when  these  salts  acted  as  purgatives  absorptiou  did  ilot  lake  placo 
KAnmairif  dr.  Cliimie,  1845,  |).  585).  ^ 

•  Annuaire  de  Chiviie,  1845,  p.  587. 

The  Works  of  miliam  tiewson,  F.Ii.8.  (Notes),  pp.  41,  71.  229,  and  231,  Loud.  1846. 
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alkaline  salts  containing  a  vegetable  acid/  as  well  as  in  that  of  sulphuret  of 
potassium  (which  in  part  becomes  converted  into  sulphate  of  potash — see  p. 
105),  the  salts  suffer  oxidation;  but  the  conversion  of  the  red  ferridcyanide 
of  potassium  into  the  yellow  ferrocyanide  (see  p.  105)  may  perhaps  be  regarded 
as  a  reducing  process. 

Most  of  the  neutral  alkaline  salts  containing  a  vegetable  acid  are  converted, 
by  oxidation,  into  carbonates  (or  bicarbouates),  in  which  state  they  are  found 
in  the  urine,  to  which  they  communicate  an  alkaUne  quality.^  The  acid  salts 
are  only  partially  decomposed ;  at  least,  this,  according  to  Wohler,  is  the  case 
with  cream  of  tartar  :  for  he  found  that,  after  the  use  of  this  salt,  the  urine 
became  alkaline,  and,  as  long  as  it  possessed  this  quality,  it  contained  no  tartaric 
acid ;  but,  when  it  again  became  acid,  tartaric  acid  was  recognised  in  it. 

The  urine  is  not  invariably  rendered  alkaline  by  the  use  of  the  vegetable 
salts  of  the  alkalies.  In  268  experiments  with  Eochelle  salt  (sod®  potassio- 
tartras.  Ph.  L.)  Laveran  and  Millon  found  that  the  urine  was  rendered 
alkaline  iiv  175  cases,  was  acid  in  87,  and  neutral  in  6  cases.  When,  from 
the  largeness  of  the  dose  or  the  condition  of  the  patient,  the  salt  acted  as  a 
purgative,  it  was  usually  carried  off  by  the  bowels,  and  did  not  communicate 
an  alkabne  quality  to  the  urine.  But,  on  the  contrary,  when  it  did  not  excite' 
purgins:,  it  became  absorbed,  and  rendered  the  urine  alkahue.  These  opposite 
elfects\vere  probably  referable  to  differences  in  the  density  of  the  saline 
solutions  employed  :  those  which  were  denser  than  the  serum  of  the  blood 
provoking  purgation,  while  those  which  were  less  dense  became  absorbed 
(see  p,  95). 

[It  must  not,  however,  be  supposed  that  the  potassio-tartrate  of  soda  does 
not  produce  an  alkaline  state  of  the  urine  even  when  it  purges  freely.  Any  one 
using  a  seidhtz  powder  as  a  purgative  will  pass  alkaline  urme  durmg  the 
elimination  of  the  salt  from  the  system. — Ed.] 

Cherries,  strawberries,  and  probably  most  sweet  fruits,  render  the  urine 
alkaline.  They  are  enabled  to  do  this  in  consequence  of  containing  a  vegetable 
alkaline  salt,  which  in  traversing  the  system  becomes  converted  into  a  car- 
bonate. Those  fruits  which  contain  only  or  chiefly  free  acid,— as  currants 
and  lemons, — do  not  render  the  urine  alkaline. 

In  order  to  become  converted  into  carbonates  (or  bi carbonates)  the  vegetab  e 
alkabne  salts  must  undergo  oxidation  in  the  system,  by  which  the  vegetable 
acid  is  resolved  into  carbonic  acid  and  water.  Acetic  acid  (C'^hL-^U-^)  re- 
quires eight  equivalents  of  oxygen;  citric  acid  (Ci^HsQii)  a  tribasic  acid, 
eighteen  equivalents  of  oxygen;  and  tartaric  acid  (CsH^Qi"),  a  bibasic 
acid,  ten  equivalents,  to  convert  them  .respectively  mto  carbomc  acid  and  water. 

The  salts  are  employed  therapeutically  for  various  purposes,  ot  winch  the 

following  are  the  chief : —  .       •   p  i  -i       •  n 

1.  As  coohng  or  antiphlogistic  cathartics  or  laxatives,  in  febrile  or  inllara- 
matory  complaints.  They  are  also  useful  in  other  cases  where  a  mild  action 
on  the  gastro-intestinal  mucous  membrane  is  required,  along  with  a  genuy 

1  Th.  alkaliue  oxalates  arc  probal.ly  exceptions  to  this  statement  -Vfter  the  ingestion  of  rhubarb- 
tart  or  sorrel  (Eume.r  acdosa),  a  crystallino  deposit  of  oxalate  of  hn.e  is  found  J^/he  u  ne^  Dr. 
I  dhdiy  (T.«i  3Ied.  Gaz.  Jan!  22, 1847,  pp.  153-4)  states  that  he  detected  oxalate  of  urea  also  m 

mhicr  states,  llmt  after  the  ..sc  of  several  drachms  of  these  salts  the  uriue  eflervesces.  on  the 
aiJditiou  of  an  acid,  like  champagne. 


Resolvent  Span/Emics  ;  Salines. 


185 


resolvent  effect  on  the  system,  a?  in  liver  complaints.    The  sulphates  of  soda, 
magnesia,  and  potash,  the  alkaline  tartrates,  and  the  phosphate  of  soda,  are 
the  salts  in  most  frequent  use  as  cathartics. 
Alum  acts  as  an  astringent  (see  p.  162). 

2.  As  diuretics  in  dropsies,  and  also  in  other  complaints  attended  with 
deficient  secretion  of  urine.  The  density  of  saline  solutions  given  to  act  on 
the  kidneys  should  be  less  than  that  of  the  serum  of  the  blood  (seep.  95). 
The  salts  in  most  frequent  use  as  diuretics  are  nitrate  of  potash,  and  the 
alkaline  acetates,  citrates,  and  tartrates. 

3.  In  fevers,  salines  are  in  almost  universal  use.  They  are  employed  with 
the  obvious  effect  of  promoting  the  action  of  the  secreting  organs,  and  with 
the  supposed  effect  of  altering  the  crasis  of  the  blood. 

Dr.  Stevens^  explains  the  efficacy  of  salines  in  malignant  fevers  by  supposing  tliat  they 
restore  to  the  blood  the  saline  matter  in  which,  in  these  cases,  he  declares  this  fluid  to  be 
deficient,  as  is  evinced  by  the  dark  colour  of  the  circulating  fluid.  To  the  saline  impreg- 
nation he  ascribes  the  vermilion  red  colour,  and  some  other  properties  of  the  blood,  and 
he  regards  the  black  colour  of  this  liquid  as  a  certain  proof  of  the  tbss  or  diminution  of 
its  saline  ingredients. 

4.  In  inflammation,  the  salines  are  used  as  antiphlogistics,  liquefacieuts,  and 
resolvents  (seep.  179). 

5.  To  restore  t]ie  saline  qualities  of  the  blood  in  malignant  cholera.  In 
tliis  disease  the  blood  is  remarkably  black,  incapable  of  coagulating,  and  con- 
tains more  albumen  and  hsematosin,  but  less  water  and  saline  parts,  than 
natural ;  while  the  enormous  discharges  from  the  bowels  consist  of  a  weak 
solution  of  albumen  containing  the  salts  of  the  blood.2  The  obvious  indica- 
tions, therefore,  in  the  treatment  of  this  disease,  are,  to  restore  the  water  and 
saUne  matters  to  the  blood.  Hence  originated  what  has  been  called  the 
saline  treatment  of  cholera.  This,  at  first,  consisted  in  the  exhibition  of 
certain  alkahne  salts  by  the  mouth,  and  in  the  form  of  enemata.  The  following 
are  formulse  which  have  been  recommended  : — 


Take  of  Carbonate  of  soda  half  a  drachm. 

Chloride  of  sodium   a  scruple. 

Chlorate  of  potash  seven  grains. 

Dissolve  in  half  a  tumblerful  of  water. 
This  to  be  repeated  at  intervals  of  from  fifteen 
minutes  to  an  hour,  according  to  circumstances 
(Dr.  Stevens,  op.  cit.  p.  459). 


Take  of  Phosphate  of  soda    10  grains. 

Chloride  of  sodium   10  grains. 

Carbonate  of  soda    5  grains. 

Sulphate  of  soda   10  grains. 

Dissolve  in  six  ounces  of  water. 
The  mixture  to  be  repeated  every  second  hour 
(Dr.  O'Shaughnessy,  op.  cit.  p.  54). 


This  plan,  however,  was  followed  by  that  of  injecting  saline  solutions  into  the 
veins,  which  was,  I  beheve,  first  practised  by  Dr.  Latta.3  The  quantity  of 
saline  solution  which  has  been  in  some  cases  injected  is  enormous  and  almost 
incredible.  In  one  case,  -  120  ounces  were  injected  at  once,  and  repeated  to 
the  amount  of  330  ounces  in  twelve  hours.  In  another,  376  ounces  were 
thrown  into  the  veins  between  Sunday  at  11  o^clock,  a.m  and  Tuesday 
at  4  P.M. :  that  is,in  the  course  of  fifty-three  hours, upwards  of  thirty-one  pounds 
ihe  solution  that  was  used  consisted  of  two  draclims  of  chloride  of  sodium  •ind 


^^^OUervationa  on  the  Healthy  and  Diseased  Properties  of  the  Blood,  p.  356,  et.  seq.  Lend. 
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two  scruples  of  carbonate  of  soda,  to  sixty  ounces  of  water.  It  was  at  tlie 
temperature  of  108°  or  110°  P."^  In  another  series  of  cases,  40  lbs.  were 
injected  in  twenty  hours  :  132  ounces  in  the  first  two  hours ;  8  lbs.  m  lialf 
an  hour  '.^  The  immediate  effects  of  these  injections,  in  a  large  nuijority  of 
cases,  were  most  astonishing :  restoratioii  of  pulse,  improvement  in  the  respi- 
ration, voice,  and  general  appearaiice,  return  of  consciousness,  and  a  feeling 
of  comfort.  In  many  instances,  however,  these  effects  were  only  temjxjrary, 
and  were  followed  by  collapse  and  death.  In  some,  injurious  consequences 
resulted,  as  phlebitis,^  drowsiness,*  &c.  The  reports  as  to  the  ultimate  benefit 
of  the  saline  treatment  in  cliolera  are  so  contradictory,  that  it  is  exceedingly 
difficult  to  offer  to  the  student  a  correct  and  impartial  estimate  of  its  value. 
That  it  failed  in  a  large  proportion  of  cases  after  an  extensive  trial,  and  greatly 
disappointed  some  of  its  staunchest  supporters,  cannot  be  doubted.-^  Dr. 
Griffin^  states,  that  all  the  published  cases  of  injection  which  he  can  find 
recorded  amount  to  282,  of  which  221  died,  while  61  oiily  recovered  :  but  he 
tliinks  that  the  average  recoveries  from  collapse  by  this  method  of  treatment 
"  far  exceeded  the  amount  of  any  other  treatment  in  the  same  disease,  and 
under  the  same  circumstances.'"' 

[The  solutions  used  for  injecting  the  veins  have  been  of  too  low  a  specific 
gravity,  and  such  as  to  injure  the  blood  corpuscles  by  too  rapid  endosmose. 
A  specific  2;ravity  of  about  1030  appears  indicated,  whereas  Dr.  Latta's  fluid 
was  about  1004  to  1005.  A  heavy  fluid  of  .1030,  composed  merely  of  water 
and  salts,  would  mix  more  easily  with  the  blood  than  the  watery  injections ;  it 
would  rapidly  diffuse  itself,  and  in  all  probability  produce  its  vivifying  effects 
in  small  quantity. 7 — Ed.] 

6.  As  antilithics  and  lithontriptics.  The  acetates,  citrates,  and  tartrates 
modify  the  composition  of  the  urine,  and  communicate  to  it  an  alkaline  quality 
(see  p.  184).  Hence  they  are  used  as  antihthics  or  lithontriptics  in  the  lithic 
acid  diathesis  (see  Lithontriptica) . 

7.  As  resolvents,  liquefacients,  sorbefacients,  and  alteratives  ni  glandular 
enlargements,  and  in  cbroiiic  inflammation  of  a  scrofulous  or  rheumatic  cha- 

3.  lodica  et  hromica.  Iodine,  Iromine,  and  their  comjwunds—  This 
section  includes  the  following  substances : — 


lodinium. 
Brominium. 


Potassii  iodidum. 
Potassii  bromidum. 


The  iodides  and  bromides  of  lead,  iron,  and  mercury,  may  be  conveniently 
referred  to  the  sections  including  their  metallic  bases. 

The  chemical  action  on  the  animal  tissues  of  ioduie  and  bromme  has  been 
already  noticed  (see  p.  97).  The  alkaline  iodide  and  bromide  act  m  an 
analogous  manner  to  the  other  alkalhie  salts  (see  p.  182).  i  ■  ,  n  -i 

The  iodica  andbromica  are  absorbed  and  pass  into  the  blood,  m  which  flmd 


1  Lond.  Med.  Gaz.  vol.  x.  p.  257. 

2  Ibid.  vol.  X.  p.  379-80. 

3  Ibid.  vol.  X.  p.  453. 
^  Tbid.  vol.  X.  p.  447. 
6  Ibid.  vol.  X.  p.  717. 

•■'  Dr.  Griilin.  llccolkclions  nf  Chotmi,  in  Lond.  Med.  6ak.  vol.  x.iii.  p.  31'.). 
'  Laucel,  Od.  1st,  1853. 
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several  of  them  have  been  detected  (see  p.  104).  Some  {e.g.  iodine  and 
bromine),  if  not  all  of  them,  enter  the  blood  in  a  state  of  combination.  From 
analogy  rather  than  from  observation,  the  iodica  and  broraica  are  supposed  to 
lessen  the  amount  of  solid  constituents  (especially  the  fibrin  and  corpuscles), 
and  to  increase  the  proportion  of  water. ^  The  augmented  secretions,  the 
thinness  and  wasting,  and  the  disappearance  of  scrofulous  and  other  swellings, 
observed  under  their  use,  evince  their  liquefacient  and  antiplastic  operation. 
They  are  thrown  out  of  the  system  by  the  excreting  organs  (see  p.  1 06). 

Iodine  is  an  important  topical  agent,  and  as  such  has  already  been  noticed 
(see  p.  162). 

The  iodica  and  bromica  are  used  in  medicine  as  alteratives^  liquefacients, 
resolvents,  and  sorbefacients.  They  are  useful  in  aiding  the  removal  of  some 
of  the  products  of  inflammation,  siicli  as  serum,  liquor  sanguinis,  and  the 
•  healthier  kind  of  fibrin  and  exudation  corpuscles.  They  are  chiefly  serviceable 
in  scrofulous,  rhsuinatic,  and  syphilitic  inflammations.  They  are  not  adapted 
for  acute  inflammation,  but  for  inflammation  of  a  chronic  character.  Thev 
are  also  serviceable  in  relieving  certain  non -malignant  alterations  of  texture 
referable  not  to  inflammation,  but  to  perverted  nutrition,  and  which  are  ac- 
companied with  increased  deposit  of  solid  matter, — such  as  induration  with 
enlargement  or  swelling  of  organs,  especially  of  the  lymphatic  glands,  liver, 
and  spleen.  It  is  doubtful  whether  they  have  any  influence  over  that  kind  of 
increased  nutrition  which  is  attended  with  hypertrophy. 

[The  power  of  the  iodica  as  resolvents  appears  greatly  increased  by  combi- 
nation with  the  caustic  alkalies.  The  union  of  the  iodide  of  potassium  with 
liquor  potassa?  forms  a  compound  under  the  use  of  which  glandular  and 
other  swellings  occasionally  become  removed  with  a  rapidity  seldom  observed 
when  either  remedy  is  exhibited  alone. — Ed.] 

4.  HulphuTosa.  Sulphur,  sulphuretted  hydrogen,  and  the  alkaline 
mlphurets.—1\m  section  includes  the  following  substances  : — 

Sulphur  j      Potassii  sulphnretum.         I      Aqiise  sulphureai  seu  he- 

Acidam  hydrosulphuncum.     |      Ammonii  sulphuretum.       |  patics. 

^  These  substances. are  referred  to  the  sjmncemica  on  account  of  their  altera- 
tive, resolvent,  and  Hquefacient  properties,  and  their  consequent  analogy  to 
the  substances  contained  in  the  preceding  sections.  No  analysis  of  the  blood 
of  animals  under  their  influence  has  hitherto  been  effected. 

By  the  inhalation  of  sulphuretted  hydrogen  gas  (acidum  liydrosulphuricum) 
or  of  the  vapour  of  hydrosulphuret  of  ammonia  (sulphuret  of  ammonium)  as 
well  as  by  themgestion  of  the  alkaline  sulphurets,  the  blood  assumes  a  dark 
colour,— an  effect  which,  in  the  case  of  sulphuretted  hydrogen,  LiebigS  ascribes 
to  the  action  of  this  gas  on  the  iron  in  the  blood. 

When  the  alkaline  sulphurets  are  swallowed,  a  portion  of  them  suffers 
decomposition  by  the  acids  of  the  stomach,  and,  in  consequence,  an  evolution 
of  sulphuretted  hydrogen  takes  place.  The  undecomposed  portion  becomes 
absorbed,  and  is  eliminated  by  the  kidneys;  but,  during  its  passage  through 
the  system,  some  of  it  undergoes  oxidation,  and  is  converted  into  sulphate 
^ulphur  taken  into  the  stomach  is,  for  the  most  part,  evacuated  by  the 

'  Simon's  y/yi««a/  6'Am^*%  vol  i.  p.  30?,  English  Translation  by  Dr  Dav 
Animal  Chemistrij,  p.  274,  Lond.  1842.  ^  ^' 
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bowels ;  but  a  portion  becomes  absorbed,  and  may  be  detected  in  the  secre- 
tions; in  the  urine  it  is  found  as  sulphate  and  sulphuret.i  It  is  probable, 
therefore,  that,  by  the  mutual  action  of  sulphur  and  tlie  soda  uf  the  bile, 
sulplmret  of  sodium  and  sulphate  of  soda  are  formed,  and  that  these  are 
subsequently  absorbed. 

Sulpliuretted  hydrogen  gas  and  the  vapour  of  sulphuret  of  ammonium,  when 
inhaled,  act  as  narcotic  or  narcotico-irritant  poisons ;  and  tlie  alkaline  sul- 
phurets,  if  swallowed  in  sufficient  quantities,  operate  as  narcotico-irritants. 

The  mlphurosa,  when  employed  medicinally,  promote  the  action  of  the 
secreting  orgrns ;  their  influence  being  directed  principally  to  the  skin  and 
mucous  membranes.  They  have  been  supposed  to  possess  a  specific  stimulant 
influence  over  the  pelvic  venous  system.  Their  influence  over  the  skin  is 
undoubted;  and  their  efficacy  in  chrome  cutaneous  diseases  has  long  been 
established.  In  these  maladies,  sulphur  and  the  sulphureous  waters  are 
employed  internally;  while,  as  external  remedies,  solutions  of  the  alkalme 
sulphurets  and  the  sulphureous  waters  are  used.  On  account  of  their  influence 
overthe  mucous  membranes,  the  sulphurosa  have  been  employed  in  chronic  bron- 
chial aff'ections :  but,  in  this  country,  they  are  rarely  administered  in  these 

cases.  .  .  , 

In  hemorrhoidal  affections  and  uterine  obstructions  (clilorosis  and  ame- 
norrhffia),  sulphur  and  the  sulphureous  waters  are  frequently  resorted  to  on 
account  of  their  supposed  stimulant  influence  over  the  pelvic  venous  system. 

Lastly,  solutions  of  the  alkaline  sulphurets  are  used  as  baths  where  the 
skin  is  impregnated  witli  lead  (see  p.  165). 

5.  Mercurialia  et  antvnonialia.    Mercurials  and  antimomals.—ihis 


section  includes  the  following  substances. 

Mercurialia. 
Hydrargyrum. 
Hydrargyri  oxydum. 
Hydrargyri  binoxydum. 
Hydrargyri  chloridum  {calomel). 
Hydrargyri  bichloridum. 
Hydrargyri  iodidum. 
Hydrargyri  biniodidum. 


Antimonialia. 

Autiraonii  sesquioxydum. 

Antimonii  oxysulphuretum. 

Pulvis  antimouii  compositus  {Ph.  Land.) 

Potassaj  antimonio-tartras  {Ph.  Land.) 


The  topical  action  of  these  agents  is  not  uniform.  Mercury,  so  long  as  it 
retains  its  metallic  or  reguline  character,  is  apparently  inert.  All  the  others 
probably  exercise  a  local  chemical  influence ;  and  of  these,  biclilonde  of  mer- 
cury is  the  most  active  (see  p.  98).  Chloride  of  mercury  (calomel),  when 
swallowed,  suffers  some  chemical  change,  and  yields  a  soluble  mercurial  com- 
pound (see  p.  92.)  ,     ,   t  •  ,    m    n    j  ^ 

The  mercurials  and  antimonials  become  absorbed  into  the  blood,  and  are 
afterwards  eliminated  by  the  excretory  organs.    Mercury  and  antimony  have 


1  Wohler  (Tiedemann's  Zeitschrift,  Bd.  i.  S.  131)  found  in  the  urine  of  a  dog,  to  whom  he  had 
Kiven  a  drachm  of  flowers  of  sulphur,  an  unusual  quantity  of  sulphate,  and  l.kcw.se  some  pl-uj-et ; 
for  sulphuretted  hydrogen  was  evolved  on  the  addition  of  hydrochloric  acid.  More  receutly,  iMM- 
Laverau  and  Millou  {Annnaire  de  Chimie,  1845,  p.  588)  state,  as  (he  resu  of  their  expcnraent«d 
observations,  that  sulphur  is  neither  oxidised,  nor  otherwise  modified,  and  that  .t  docs  not  heroine 
nhsorbed.  But  their  negative  results  cannot  disprove  the  positive  ones  of  so  accurate  an  observer  as 
Wiihler  Moreover,  their  statements  are  in  opposition  to  the  common  observation  of  the  odour  or 
s.ilphurettcd  hydrogen  evolved  by  the  brcai  h  nud  secretions  of  persons  who  have  been  using  l'  "^'"  "  " 
tcmally  -Unoxidiscd  sulpliur  has  been  detected  in  healthy  unne  by  Dr.  Honalds  {Ph,l.  Tra„s.  1  S  ib). 
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been  detected  in  the  blood,  solids,  and  urine  of  patients  to  whom  preparations 
of  these  metals  had  been  administered  (see  pp.  104  and  105).  Mercury  has 
also  been  recognised  in  other  secretions  (see  p.  106). 

The  mercurials  and  antimonials  promote  secretion  and  exhalation  gene- 
rally, though  they  do  not  equally  affect  all  the  secreting  and  exhaling  organs. 
The  specific  effect  of  mercurials  on  the  mouth  (ptyalism),  and  of  antimonials 
on  the  skin  (diaphoresis),  well  known. 

The  effects  produced  on  the  blood  by  the  protracted  use  of  these  agents 
have  not  been  chemically  investigated.  The  older  writers^  state  that  mer- 
cury produces  a  watery  and  dissolved  condition  of  the  blood ;  and  the  same 
kind  of  opinion,  expressed  in  a  different  form  of  language,  is  lield  by  modern 
writers. 2  I  am  unacquainted  with  any  chemical  observations  as  to  the  state 
of  the  blood  after  the  protracted  use  of  antimonials ;  but,  from  analogy,  it  is 
inferred  to  be  similar  to  that  caused  by  mercurials. 

In  the  treatment  of  acute  inflammation  with  fever,  mercurials  and  antimonials 
constitute  the  most  important  of  our  medicinal  remedies,  Antimonials  are  prin- 
cipally adapted  for  relieving  the  febrile  symptoms,  reducing  the  force  of  the 
hearths  action,  moderating  the  heat  of  skin,  and  promoting  sweating  :  in  in- 
flammation, therefore,  their  beneficial  effects  are  best  seen  in  the  early  stages  of 
the  disease.  Over  the  effused  products  of  inflammation  they  have  little  influence. 
Mercurials,  on  the  other  hand,  are  useful  in  inflammation  principally  by  their 
influence  over  the  products  of  this  malady  :  they  both  check  effusion  and 
promote  the  removal  of  the  lymph  already  deposited.  Antimonials,  therefore, 
are  said  to  be  useful  in  inflammation  and  fever  by  their  contra-stimulant  (see 
p.  100),  sedative,  and  sudorific  influence ;  mercurials,  by  their  alterative, 
sorbefacient,  and  resolvent  effects.  Antimonials  are  most  useful  in  continued 
fever,  rheumatic  inflammation,  and  bronchitis  :  mercurials,  on  the  other  hand, 
are  more  fitted  for  inflammations  having  a  tendency  to  terminate  in  effusions 
of  coagulable  lymph,— as  iritis,  inflammation  of  the  serous  membranes,  and 
croup ;  in  syphihtic  inflammation ;  and  in  indurations  and  enlargements  of 
organs. 

Both  antimonials  and  mercurials  are  used  as  evacuants  :  the  former,  as 
emetics,  sudorifics,  and  expectorants  ;  the  latter,  as  purgatives  and  sialogogues. 

Sub-order  y.  Span^mica  antispasmodica. — Antispasmodic  spanjcmics. 
This  sub-order  includes  the  following  substances  : — 


Acidum  arseniosum. 
Cupri  sulphas. 


Cuprum  ammonia-     I     Argeuti  ultras.         [     Zinci  oxydum. 

1     Bismuth!  trisnitras.  |     Zinci  sulphas. 


Ail  these  agents  exercise  a  topical  chemical  influence  over  the  organised  tissues 
(see  pp.  97  and  168),  in  virtue  of  which  they  are  used  as  caustics  (see  p  161) 
Swallowed  m  suflicient  doses,  they  act  as  irritant  poisons. 

When  taken  into  the  stomach,  they  sufier,  in  this  organ  or  in  the  intestinal 
canal,  more  or  less  chemical  change  (see  p.  92),  and,  in  this  altered  state, 

*  "  A  long  and  large  use  of  mercury  will  turn  the  whole  mass  of  hlnn,l  inf^ 

colluvies"  (Huxham,  Essay  on  Fevers,  I  46,  3d  Lond.  edit.  175?)  ™ 

antpost,  art.  Hydrargyrum..    Also  Dr.  Farre,  in  Ferguson's  Eiin,i<! //.^  7v„          y  irr 
parti,  p.  216;  Dietrich,  i)/.  AMcnriaMu-ankheit,  V    m  UU^^^^^^^^^ 

CWry,  vol.  i.  p.  307,  English  translation  by  Dr'  D.v           Fnrl  Jf 'f  n  ^''"'1 

mercury  diminishes  the  nu.nber  of  blood-corpusLs  Ta.i^^^  L  sa  s\l  t  1  o  .^^^  '  T'Vi 

plelhonc  woman,  and  "  in  six  weeks  blanched  her  as  wSe  s  a  i  y  "         ^  •  " 
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become  absorbed.  The  metallic  bases  of  the  substances  comprising  this  sub- 
order have  been  detected  in  the  blood,  and  most  of  them  in  the  solids  and 
urine  (see  pp.  104  and  105). 

All  these  agents,  by  long-continued  use,  impoverish  the  blood — that  is, 
act  as  spana^mics ;  but  the  precise  changes  which  they  eflect  have  not  been 
investigated.  .  . 

They  exercise  a  well-marked  influence  over  the  nervous  system.  Ihis  is 
shewn'by  the  cramps,  convulsions,  paralysis,  and  even  narcotism,  which  they 
induce  when  swallowed  in  poisonous  doses ;  and  by  their  efficacy  in  the  treat- 
ment of  some  morbid  conditions  of  this  system,— for  example,  chorea  and 
hysteria,  whence  they  have  been  denominated  aniux^amiodicH.  Thus  chorea 
is  cured  by  zinc  and  arsenic;  while  epilepsy  is  frequently  benefitted  or  even 
cured  by  arsenic,  zinc,  copper,  or  silver. 

These  agents  are  also  remarkable  for  their  curative  influence,  m  agues  and 
other  periodical  diseases,  in  consequence  of  which  they  have  been  denominated 

to  il.lCH . 

SuB-OEDBR   I.    SpANJiMiCA  SATUENINA.— The  satumiiie  or  plumbeous 

span£emics.  The  following  are  the  preparations  of  lead  commonly  used  as 
medicines : — 


Plumbi  oxydum  {lithargy- 
rum.) 


Plumbi  iodidum. 
Plumbi  carbouas. 


Plumbi  acetas. 
Plumbi  diacetas. 


All  these  agents  exercise  a  greater  or  less  chemical  influence  over  the  organised 
tissues  and  fluids ;  by  which,  changes  are  effected  both  in  the  preparations 
themselves  and  in  the  animal  tissues  and  fluids  (see  pp.  92  and  97).  Mialhei 
asserts  that  all  the  salts  of  lead,  even  the  sulphate,  are  partially  or  M'hollv 
decomlsosed  and  converted  into  chlorides  by  the  alkaline  chlorides  contained 
in  the  animal  fluids;  and  he,  therefore,  doubts  the  speciflc  antidotal  property 
of  sulphuric  acid.  Dr.  C.  G.  Mitscherlich's  observations  on  the  action  ol 
acetate  of  lead  on  animal  matter  will  be  noticed  hereafter  (see  Plumbi  acetas) 
The  compounds  of  lead,  formed  by  the  action  of  the  tissues  and  fluids  ol 
the  alimentary  canal  on  the  preparations  of  lead,  are  some  soluble,  otlier> 
insoluble  :  the  former  are  absorbed,  the  latter  rejected.2  . 

The  absorption  of  lead  is  proved  by  its  subsequent  detection  in  the  b  ood, 
solids,'  and  eicretions  (see  pp.  105  and  106).    Div  Todd,^  in  a  case  of  chrome 
saturmne  poisoning,  found  lead  "m  great  quantity  m  the  brain,  and  m  t^ie 
Ian-  this  metal  was  found  in  still  greater  proportion  ;   and  more  recently,  Dr. 
Inmanns  detected  lead  in  the  cerebellum  of  a  painter. 

In  saturnine  cachexy,  Andral  and  Gavarret^  invariably  found  a  deficieno 


Chataiu  ^iVi/v;to«CT,^  supra  cii.  p.  u/i;,  auu       .-...v-t,-  ^^-.t— 

""f'S^U^Miit  llfL,  p.  227)  detected  a  salt  and  au  oxide  of  lead  in  tl,e  blood  of  « 
patient  Sl^rTng  underVad^lSic  '  ^Phey  were  in  con.bination  neither  will,  il.e  lucn.a.o.n  nor  the 

,  23  and  24,  Loud.  1843. 

London  3irdwal  Gazalk,  August  28,  1846,  p.  38S). 
0  Ann.  de  Chmie  et  do  PInjuq.  t.  Inxv.  pp.  300-310,  iNoven.ber  l^^^). 
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Saturnine  SpAN^iiMics. 


of  blood-corpuscles.  The  following  table  shows  the  mean  composition^ 
according  to  these  authors^  of  healthy  blood  and  of  the  blood  of  a  patient 
where  this  cachexy  constituted  the  sole  malady. 

Blond  in 

Healthy  Mood.        saturnine  cache.ry. 

Fibrin    3    2-8 

Blood-corpuscles   127    SB'S 

Solid  residue  of  the  serum    80    78'1 

Water   790    835-3 


1000  1000-0 


The  blood  appears  also  to  have  suffered  an  alteration  in  some  other  respects ; 
for  the  serum  is  of  a  dirty  or  earthy-yellow  hue.  The  skin,  the  conjunctival 
membrane,  and  the  viscera,  have  the  same  tint,  apparently  in  consequence  of 
being  impregnated  with  blood  altered  in  its  colour.  This,  then,  is  the  source 
of  the  so-called  icterus  satimiinus. 

Lead  is  ehrainated  from  the  system  by  the  urine  (see  p.  105),  by  the  skin', 
and  by  the  milk  (see  p.  106). 

When  the  preparations  of  lead  are  administered  for  therapeutical  purposes, 
their  primary  effects,  for  which  they  are  usually  employed,  are  a  diminu- 
tion in  the  volume  and  frequency  of  the  pulse,  and  in  the  activity  of  the 
functions  of  secretion.    These  are  the  general  though  not  universal  effects. 

Hence  the  preparations  of  lead  are  described  as  being  sedative  and  astringent  ■ 

terms  which  imperfectly  express  the  real  character  of  the  effect.  When  the 
system  is  under  the  influence  of  this  metal,  the  pulse  is  usually  smaller  and 
sometimes  slower  than  natural.  Tanquerel  des  Planches  has  seen  it  reduced 
to  55,  50,  45,  and  even  to  40  beats  per  minute.  The  secretions  of  the 
mucous  membranes  and  their  glands  are  diminished ;  the  mouth  and  nose 
become  drier ;  the  bowels  constipated  ;  the  stools  harder  and  of  a  paler  yellow 
colour ;  and  the  urine  is  lessened  in  quantity.  These  effects,  however,  are  by 
no  means  constant  or  uniform. 

When  the  system  is  impregnated  with  lead,  the  presence  of  this  metal  may 
hi'  manifested  by  a  specific  action  on  the  sohds  and  liquids  of  the  organism 
1)1  fore  the  development  of  the  saturnine  diseases,  and  which  is  called  by 
Tanquerel  des  Planches  primitive  mturnine  intoxication.  The  characteristic 
l/nenomena  of  this  are  the  following  : — 

1st.  Saturnine  coloration  of  the  gums,  of  the  buccal  mucous  membrane, 

•  I  of  the  teeth.  A  narrow  leaden-blue  or  slate-blue  line,^  from  one-twentieth 
!   one-sixth  of  an  inch  in  breadth,  is  formed  on  the  margins  of  the  gums  nearest 

two  or  more  teeth  (usually  the  incisors)  of  either  jaw.    The  rest  of  the 
-  viris  are  of  a  bluish-red  tint.    I  have  seen  the  mucous  membrane  lining  the 
!  i  l-s  and  part  of  the  cheek  stained  blue,  like  the  edges  of  the  gums.    The  tieth 
-I'f'cially  at  their  lower  part  or  neck,  are  frequently  more  or  less  deeply  st-iined 


The  elimination  of  lead  by  the  skin  is  shown  by  the  reneated  rc-fnrrnoH^.,    r    i  i.     .  „, 
.he  .tae  .h.  patient.  L  u,i„g  the  »l„h„  Jed  beth's  (MWhe.':re'il°°  tI^'X 
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brown.     The  blue  coloration  depends  on  tlie  presence  of  sulpliuret  of 
lead.i 

T)T  Chowne^  denies  that  the  presence  or  absence  of  the  blue  line  on  the  margin  of  the 
Jn^ has  anfcertain  connection  with  the  administration  or  non-admimstration  of  ead. 
?)n  th  point  I  may  observe,  that  I  have  satisfied  myse  f  that  m  several  cases  in  which  tlie 
blue  ine  on  the  gums,  and  even  the  slate-blue  staining  of  the  hps,  were  observed,  no 
Pvidence  of  po  sonTn^^  by  lead  could  be  obtained.  In  most  of  tlie  cases  here  were  no  con- 
Hnnnl  .vmntoms  of  lead  poisoning.    In  one  case  (that  of  a  woman  ,  an  out-patient  ol 

proS  blttcS  compouldr  Inman,  ca^es  o£  mercurial  pt,,aUs»,  Uowe,er,  I  have 
m  rab  l°f  f  „(      blue  sulphuret  of  lead  owiug  ?   Tanquerel  des  Plauclics 

hydrogen  on  U  eontained  ii  the  saliva  aud  bueeal  mucus  ? 

„  -,  o  1     •    t„.fo  „r^A  lirpath    Workmen  who  ate  uncler  the  influence  of 
leafco"  a;tuhar  S'^ an7therr  breaU.  has  apeenliar  odon,  (called 

4  h.  sSZelaeiation.    This  usually  ---P^^-^t"  tat  S 
•      •  ^     c     AUbnncrh  it  is  seneral,  it  is  most  evident  m  tne  lace,  wiiioa 
E—nhirautg-rtf  the  indivdnal  a  more  aged  and  care-.orn 

'^'strSWe  of  the  circulation.  This  ha.  been  before  alluded  to.  The 
5th  btate  or  u       .,,„j,t;„es  slower,  and  occasionally  irregular. 

P"Tr?i—  of  priSv  saturnine  poisoning  form,  according  to 
These  P  <e>»?^  °'  P  or  torerunuers  of  the  saturnine  maladie.-^. 

Tanquerel  des  Planclies,  "^'^  F™'"™  Mowing  distinct  forms  of  disease, 
Poisoning  by  "  .P^":        "fe  cSclted  witl^  one  or  more  of  the 

"'TtMo;ooUca.aiurnina-:  cpclorum;  c.  iMonum.  This  is 
'TT:dyS.'XriJ;;y"ij^  or  tl.  sensation  of  parts: 

.  By  the  .=«..  or  o,,.eu..ea  w.te,,  the ««e  .«t*..fe 
By  Jigesline  ll.e  gun,,  .ml  '•■«'k»t  \™>°»'-f™'f,"' "^if.  fc  gums  <.l.ich  had  ,»t  before  pre- 
•enled  the  Wue  mark  ne(|Uirea  .1  deep  blue  tint  ilnuilueru 
"°  Oet.  26,  18M,  p  1«. 

3  Taylor,  On  Poisoiix.  pp.  ^84  nud  -ISij. 
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in  the  former  case  it  is  called  paralysis  of  motion,  or  simply  saturnine  paralysis 
( j)ara/i/sis  saturnina) ;  in  the  latter  case  it  is  termed  ancesthesia  saturnina. 
Paralysis  occurs  next  in  frequency  to  arthralgia. 

4.  Disease  of  the  eucephalon ;  encej)]udoj;)athia  saturnina.  This^  which 
is  the  least  frequent  of  all  the  forms  of  saturnine  poisoning,  is  manifested  by 
different  morbid  phenomena ;  viz.  by  delirium,  by  Coma,  or  by  convulsions^ 
with  or  without  the  loss  of  one  or  more  of  tlie  senses. 

The  objects  for  which  the  preparations  of  lead  are  employed  in  medicine  are 
few.  We  use  them  chiefly  as  sedatives,  as  astringents,  and  desiccant's.  The 
diseases,  also,  for  which  we  resort  to  them  are  few  :  they  are  chiefly  hemorrhages 
and  fluxes.  We  apply  them  topically  when  we  can  get  with  safety  at  the 
afi'ected  part;  and,  on  other  occasions,  we  administer  them  internally.  In 
the  latter  cases,  we  almost  exclusively  employ  the  acetate.  Although  the  pre- 
parations of  lead  are  more  serviceable  in  asthenic  cases,  they  may  be  adminis- 
tered with  safety  in  sthenia,  for  which  their  sedative  influence  adapts  them. 

In  hemorrhages  (as  from  the  lungs,  uterus,  &c.)  the  acetate  of  lead  is 
serviceable  both  by  its  sedative  and  astringent  influence :  by  the  former,  it  is 
useful  in  reducing  tlie  force  and  frequency  of  the  circulation ;  by  the  latter,  it 
serves  to  lessen  the  volume  of  the  bleeding  vessels. 

In  fluxes,  the  preparations  of  lead  are  chiefly  beneficial  by  their  astringent 
influence  :  they  are  more  serviceable  when  they  can  be  apphed  directly  to  the 
afi'ected  parts.  We  use  them  in  bronchial,  gastric,  intestinal,  and  vaginal 
fluxes :  in  the  three  former  cases  the  acetate  is  employed,  generally  in  com- 
bination with  opium.  In  leucorrhoea,  acetate  and  diacetate  of  lead  are  used 
as  topical  applications.  In  ophthalmic  practice,  the  employment  of  the  acetates 
of  lead  is  objectionable  on  account  of  the  opaque  and  generally  indehble 
depositions  their  solutions  leave  on  abraded  or  ulcerated  spots  of  the  con- 
junctiva or  cornea. 

Lead-washes  are  useful  as  cooling  and  sedative  applications  in  superficial 
inflammation,  in  contusions,  fractures,  excoriations,  &c.  In  profuse  discharges 
from  the  skin  (as  in  eczema  and  impetigo),  the  preparations  of  lead  are  useful 
as  desiccants. 

Order  4.  H^e^matinica  [a'niaTiviKa,  from  lumiatin,  alfianya^  the  red 
colouring  matter  of  the  blood).  Tonica  analeptica. — Medicines  which 
augment  the  number  of  blood- corpuscles  or  the  amount  of  hsematin  in  the 
blood.  This  order  is  exclusively  composed  of  ii-on  and  its  compounds  :  fer- 
riitjinea;  martialia;  chalyheates. 

The  following  is  a  list  of  the  more  frequently  employed  substances  com- 
posing this  order : — 

Ferrum . 


Fen-i  iodidum. 
Ferri  carborias. 
Ferri  sulphas. 
Ferri  ammonio-citras. 
Ferri-ammonio-tartras. 


ITerri  potassio-tartras. 
AquEe  ferruginosae. 
o.  carbonicas. 
^.  vitriolaceae. 


Ferri  oxydum  nigrum. 
Ferri  sesquioxydum. 
Ferri  sesquiehloridum 

The  topical  action  of  these  chalybeates  is  very  unequal.  Iron  so  lono-  as 
it  retains  its  metallic  state,  acts  mechanically  only.  The  oxides  of  irn  ^  \ 
^ery  mildly  as  topical  agents.  The  scsquichloride  and  sulphate,  however  arc 
caustics  and  astnngents.  ^      '  iiuntver,  aic 

The  salts  of  iron  produce  a  black  stain  when  amilipd  fn  tlm  -i 
communicate  a  dark'  colour  to  tl,e  stools.    TI.eTter  effectVa:"£:S' 
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ascribed  to  the  production  of  tlie  black  uxide  of  iron  ;i  but,  according  to 
Kersten,2  whose  opinion  has  been  adopted  by  Berzelius,  it  depends  on  the 
formation  of  sulphuret  of  iron  by  the  action  of  an  alkaline  sulphuret  on  the 

ferruginous  salt.^  i    u    u  i 

The  preparations  of  iron,  when  taken  into  the  stomach,  are  partly  absorbed, 
partly  evacuated,  sometimes  more  or  less  altered,  with  the  stools.  The  red 
colour  which  the  sesquioxide  of  iron  communicates  to  the  stools  of  children, 
and  the  black  colour  of  the  stools  after  the  employment  of  -  the  salts  of  iron, 
are  proofs  of  the  presence  of  iron  in  the  alvine  discharges.  The  detection  of 
iron  in  the  blood,  urine,  and  milk  (see  ante,  pp.  105  and  106),  after  the 
use  of  chalybeatcs,  demonstrates  the  absorption  of  iron.  _      rr  •  i,- 

The  constitutional  effects  of  iron  are  best  observed  in  ansemia.  If,  m  this 
condition  of  system,  chalybeates  be  administered,  the  apjietite  increases,  diges- 
tion is  promoted,  the  pulse  becomes  fuller  and  stronger,  the  skin  assumes  its 
natural  tint,  the  lips  and  cheeks  become  more  florid,  the  temperature  of  the 
body  is  increased,  the  oedema  disappears,  and  the  muscular  strength  is  greatly 
augmented.  These  effects  are  mainly  due  to  the  alteration  in  the  composition 
of  the  blood.  This  is  shown  by  the  healthy  vermilion  tint  which  the  patient 
acquires,  as  well  as  by  the  chemical  analysis  of  the  blood. 

The  remarkable  change  effected  in  the  composition  of  the  blood  by  the  use 
of  iron  is  well  shewn  in  the  following  table 

-  Composition  of  the  Blood  of  a  Chlorotic  Girl. 

Before  the  use  of  iron.    After  the  use  of  iron. 


871-500   

806-500 

128-500    ,  .,  . 

193-500 

2-080 

1-200 

2-299 

79-820 

81-230 

30.860   

90-810 

1-431   

4-598 

11-000 

9-580 

Colouring  matter  contained  in  the  hsematoglobulin 

4-4§   

48^ 

The  girl  took  two  ounces  of  the  tincture  of  iron  and  sixty-four  grains  of 
metallic  iron  in  seven  weeks.  "  This  change  in  the  composition  of  the  blood, 
observes  Simon,^  from  whom  the  case  is  quoted,  '"is  truly  surprising,  and 
affords  an  excellent  illustration  of  the  wonderful  effects  of  certain  remedies. 
The  amount  of  soHd  constituents  is  increased  by  nearly  one-half,  and  the  in- 
crease of  the  hsematoglobulin  is  likewise  extraordinary.  In  this,  as  well  as  m 
Andrai  and  Gavarret^'s  observations,  the  quantity  of  t!ie  fibrin  is  dimmished: 

1  Guersent  Did.  de  M&kdne,  art.  Fer,  t.  viii.  p.  529..  1823.-Barruel  (Trousseau  and  ridouJ, 
r,-«^STS%4.L.  t.  ii.  le  par't.  p.  186.)  ascribes  the  dai-k  colour  to  the  union  of  the  ox.de  of 
iron  with  gallic  or  tannic  acid  contained  in  the  food. 

■  Simon's  Animal  Chemistry,  translated  by  Dr.  Day,  Vol.  ii.  389-390  ^,.„,„ini,»te 

3  The  blackening  may  be  produced  by  the  action  on  the  lerrugmous  salt  cither  of  hydrosulphst 
of  ammonia  (sulphuret  of  ammonium),  which  frequently  occurs  m  the  lutestmal  canal  or  o  the 
sulphuret  of  potassium  or  of  sodium  (formed  by  the  decomposition  of  the  corresponding  sulpha  e) 
Sulphuret  of  iron  sometimes  appears  as  a  black  or  blackish-blnc  pigment  on  the  ^va"^  of  >'°  ' 
3  abscesses,  and  as  a  slate-grey  pigment  on  the  s.irface  of  the  hver,  spleen,  and  intcst.na  canBl, 
wh  n  no  ferruginous  compounds  have  been  swallowed.    In  such  cases  ,t  is  formed  by  he  aol.on  of 
hv.lrosulphurct  of  ammonia  on  the  blood-i)igmeut  (see  Vogel's  Fatholoyical  Anatomy,  translated  by 
Tir  Dav  PP-  194-196,  and  396,  Lond.  1847.) 

4  Animal  ChemiMry,  translated  by  Dr.  Day,  vol.  i.  pp.  310-313,  lS4i). 
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the  proportion  of  the  hsematin  to  the  globulin  is  however  slightly,  although 
not  materially,  increased.  The  changes  in  the  condition  of  the  patient  kept 
pace  with  those  of  the  blood.  Before,  she  was  pale,  and  her  lips  colourless  ; 
now,  she  presented  a  really  blooming  appearance.  Andral  and  Gavarret  have 
arrived  at  perfectly  analogous  results," 

The  menstrual  function  is  frequently  either  entirely  suspended  in  anaemia, 
or  the  discharge  is  small  in  quantity,  and  of  a  pale  watery  character.  The 
restoration  of  the  function  and  the  improvement  in  the  quality  of  the  evacua- 
tion, effected  by  the  use  of  iron,  are  referable  to  the  beneficial  change  pro- 
duced in  the  quality  of  the  blood. 

The  efiicacy  of  purgatives  in  promoting  the  effect  of  the  ferruginous  com- 
pounds in  ansemia,  has  been  ingeniously  explained  by  Dr.  G.  O.  Rees.^  By 
removing  water  from  the  blood,  they  increase  the  specific  gravity  of  the  plasma. 
This,  then,  by  an  endosmotic  action,  deprives  the  blood-corpuscles  of  their 
dilute  watery  hsematin,  which  is  replaced  by  the  more  dense  liquor  sanguinis. 
The  corpuscles,  when  thus  supplied  with  a  liquor  denser  than  the  chyle,  are 
in  a  condition  to  absorb,  by  an  endosmotic  action,  the  ferriferous  chyle. 
After  the  loug-cojitinued  use  of  the  ferruginous  compounds,  we  frequently 
find  excitement  of  the  vascular  system  (particularly  of  the  brain)  :  thus  we 
t  have  throbbing  of  the  cerebral  vessels,  and  sometimes  pain  in  the  head,  a 
febrile  condition  of  system,  with  a  tendency  to  hemorrhage. 

Mr.  Carmichael2  considers  the  sanguine  temperament  (marked  by  a  high 
complexion,  celerity  of  thought,  remarkable  irritability  of  fibre,  and  a  quick 
pulse,)  as  depending  on  an  excess  of  iron  in  the  system;  whereas  the  leuco- 
phlegmatic,  or  relaxed,  temperament  (characterised  by  a  pale  bloated  coun- 
leuance,  dull  eyes,  mind  heavy  and  slow  in  receiving  and  forming  ideas,  little 
irritability  of  fibre,  and  pulse  small  and  feeble,)  as  depending  on  a  deficiency 
of  iron. 

In  the  treatment  of  ansemia,  iron  acts,  in  part,  as  an  aliment.  It  supplies 
to  the  blood-corpuscles  an  ingredient  in  which  they  are  deficient,  and  it  may, 
therefore,  be  said  to  serve  as  nourishment  for  them. 

The  condition  in  which  the  iron  exists  in  the  h^matin  is  still  a  questio 
vexata ;  and,  therefore,  the  most  appropriate  ferruginous  compound  for  the 
treatment  of  ansemia  must,  for  the  present,  remain  doubtful.  Experience, 
however,  has  fully  proved  that  this  condition  of  system  may  be  cured  both  by 
rnetalhc  iron  and  by  the  ferruginous  compounds;  both  by  peroxide  and  per- 
s'llts,  and  by  protoxide  and  protosalts ;  both  by  insoluble  and  by  soluble 
crrugmous  preparations ;  and  both  by  compounds  which  contain  iron  in  the 

^  basic  part,  and  by  those  which  contain  it  in  the  acid  part. 

I     But,  though  all  these  substances  are  capable  of  acting  as  hjematinics  and 

.  of  curmg  ansemia,  they  are  not  all  equally  eligible  or  efficacious.  Some  of 
^J^eoi,  in  lact,  do  not  possess  any  immediate  or  direct  h^matinic  power  —as 

!  metallic  iron  and  the  insoluble  ferruginous  compounds;  for  metallic'  iron 
acquires  medicinal  activity  only  by  decomposing  water  in  the  stomach  and 
combining  with  oxygen  to  form  the  protoxide  of  iron,  which  dissolves  i^  the 
acid  contents  of  the  stomach,  and  m  this  way  becomes  absorbable  while 
hydrogen  gas  is  evolved;  and  the  insoluble  ferruginous  compounds,  not  be  n' 


London  Medical  Gazette,  April  4,  1845,  pp.  758-59  and  R^'K-a 

Essay  on  the  Effects  of  Carbonate  of  Iron  on  Cawc^r/Dubl.  1806;  p.  39fi. 
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absorbable,  cannot  act  on  the  general  system ;  but,  by  the  change  effected  in 
them  by  the  acid  liquors  in  the  gastro-intestinal  canal,  they  give  rise  to  the 
formation  of  soluble  compounds,  which  are  absorbed  ;  and  in  this  way  the 
insoluble  ferruginous  compounds  indirectly  or  mediately  act  as  heematinics. 
But,  as  they  depend  for  their  activity  on  the  acidity  of  the  gastro-intestinal 
juices,  wliich  is  limited  and  variable,  it  is  obvious  that  their  operation  is  slow, 
and  cannot  be  uniform.  _      •     i,   u  • 

All  the  soluble  ferruginous  preparations  which  contain  iron  in  the  basic 
part,— such  as  the  iodide,  chloride,  and  sulphate,— possess  medicinal  activity, 
and  act  as  hgematinics.  The  chloride  and  sulphate  are  also  powerful  astringents, 
and,  when  swallowed  in  sufficient  quantity,  act  as  caustic  and  irritant  poisons. 

But  of  the  soluble  compounds  containing  iron  in  the  acid  part  some  are 
valuable  as  hsematinics,  such  as  the  ammonio-citrate  of  iron  and  tartarized  iron  ;^ 
while  others,  such  as  ferrocyanide  and  ferridcyanide  of  potassium,^  are  useless 
as  hEematinics,  and  are  not  applicable,  therefore,  for  the  cure  of  anaimia. 

By  a  careful  attention  to  the  known  physiological  effects  of  the  ferruginous 
compounds,  the  indications  and  contra-indications  for  their  use  may  be,  in  a 
great  measure,  ascertained.  .  „ 

The  general  indications  for  their  use  are  debility,  feebleness  and  inertia  ot 
the  different  organs  of  the  body,  atony  (marked  by  a  soft,  lax,  or  flabby  con- 
dition of  the  solids),  and  defect  of  the  red  corpuscles  of  the  blood,— as  where 
there  is  a  general  deficiency  of  this  fluid  {cmmnia ;  oligcemia),  or  a  watery 
condition  of  it  {hydroimia  ;  serous  crasis  ;  leucophlegmatic  temperament.) 

The  contra-indications  are  the  reverse  of  these  :  great  strength  and  activity 
of  organs,  excessive  tonicity  (characterised  by  a  firm  and  tense  condition  o 
the  sohds),  and  redundancy  of  the  red  corpuscles  of  the  blood,— as  m  general 
excess  of  the  blood  {plethora),  in  fever,  in  acute  inflammation,  and  m  the 
sanguine  temperament.  To  these  may  be  added,  congestion,  or  a  tendeucv 
thereto,  of  important  organs,  especially  of  the  bram  and  lungs,  and  mtestmal 

irritation.  .     i  •  i    i  i  i  + 

The  following  are  some  of  the  more  important  diseases  m  which  chalybeates 

prove  serviceable : —  i      r      1 1  j 

1  In  maladies  attended  with  defect  of  the  red  corpuscles  of  the  blood;  as 
in  anajmia,  with  or  without  irregularity  of  the  uterine  functions  (chlorosis, 
amenorrhoea,  dysmenorrhoea,  and  menorrhagia),  and  whether  occurrmg  spon- 
taneously and  without  any  obvious  cause,  or  resulting  from  profuse  discharges 
(hemorrhages,  fluxes,  as  leucorrhoea,  &c.),  from  food  defective  m  either 


1  These  compounds  are  probably  decomposed  by  the  ac.ds  ol  the  gastnc  j.uce    M.albe  ' 
VAH  de  Formuks,  p.  165,  1845)  assumes,  that  the  vegetable  aeids  ot  these  salts   l'!^<=  t>i«;^  " 
alkaline  salts  (see  Lie,  p.  184),  undergo  oxidation  in  the  system,  and  are  converted  into  carbonaU^. 
But  Wohler  states,  that  tartarized  nickel  (tartrate  oC  nickel  and  potash),  a  sal  analogous  m  compo 
sition  to  tartari/.cd  iron,  is  eliminated  in  the  urine  unaltered  (see  a7de,  V-  i-^f)- 

2  Ferrocvainde  of  potassinm  is  eliminated  in  the  urine  unchanged,  while  the  ferridcyanide  is  con 
verted  into  the  ferrocyanide  (sec  .nie,  pp.  105  and  100).  M,n  he  asks  why  these  cyamdc.  of 
potassium  and  iron  pass  in  Ihe  urine,  "  as  Wohler  has  incontes  .bly  shown  ;  and  the.,  i  pi'^. 
because  they  are  not  decomposed  by  the  alkalies  of  the  blood."  But  these  conipounds  aie  not 
both  eliminated  in  the  urine  :  Wohler  distinctly  states,  that  one  on  y  passes  unchanged  as  have 
aSove  stated.-It  deserves  notice,  that  l^an.day  {mi.  Trans,  for  1840,  p.  43)  found  hat 

^alt  and  compound  containing  iron  in  the  basic  part  was  magnetic,"  and  poin  ed  axially  ;  « l  eas 
icrrocyanide  and  ferridcyanide  of  potassium  pointed  equatorially  (see  ante,  p.  o'J),  and  weie,  tlu.rc 
fore,  diamaguetic. 
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quantity  or  quality,  and  from  deficiency  of  light  and  pure  air.  In  these  cases, 
the  use  of  iron,  conjoined  with  suflB.cieiit  nourishing  food,  pure  air,  abundance 
of  light,  and,  when  necessary,  the  employment  of  purgatives  /see  p.  195), 
proves  curative.  But,  when  the  ansemia  or  hydrgemia  is  dependent  on  organic 
diseases, — as  cancer,  granular  degeneration  of  the  kidney,  or  morbus  cordis, — 
the  use  of  iron  can  at  best  be  palliative  only. 

In  what  way  does  iron  relieve  anaemia  ?  Is  it  merely  by  supplying  the 
ingredient  in  which  the  blood  is  deficient  ?  I  think  not.  Angemia  frequently 
occurs  without  any  obvious  cause ;  when  there  has  been  no  deficiency  of  food, 
air,  and  light,  and  no  profuse  discharges.  In  such  cases  the  disease  cannot 
be  ascribed  to  want  of  iron  in  the  system, ^  but  to  some  defect  in  the  sangui- 
fication process :  the  iron  which  is  taken  in  with  the  food  has  not  been 
properly  applied  in  the  manufacture  of  hsematin  or  red  blood-corpuscles.  In 
such  cases  the  chalybeate  medicine  relieves  the  anaemia  by  correcting  the 
defect  in  the  blood-making  process,  the  seat  and  nature  of  which  are  at  present 
unknown. 

2.  In  some  chronic  alfections  of  the  nervous  system  great  benefit  is  obtained 
by  the  use  of  iron.  Chorea,  in  a  large  number  of  cases,  may  be  relieved,  and 
oftentimes  cured,  by  chalybeates  ;  though,  in  general,  I  consider  them  inferior 
to  arsenic,  which  usually  cures  chorea  much  more  speedily  and  certainly  than 
they  do.  Cases,  however,  sometimes  occur  in  which  the  chalybeates  are 
preferable;  as  where  anasmia  or  partial  paralysis  coexists.  When  ansemia.is 
present,  iron  is  obviously  indicated,  and  when  paralysis  accompanies  the 
chorea,  I  regard  arsenic  as  hazardous.  Epilepsy  and  hysteria  are  other 
nervous  affections  which  are  sometimes  benefited  by  a  course  of  iron,  especially 
when  they  are  attended  with  anaemia  or  uterine  obstructions.  Of  the  efficacy 
of  iron  in  the  shaking  palsy  caused  by  the  vapour  of  mercury  I  have  had  no 
experience. 

3.  In  diseases  of  the  spleen  the  ferruginous  compounds  are  occasionally 
found  useful.  ''I  regard  iron  as  a  specific,"  says  Cruveilhier,2  '^n  hyper- 
trophy of  the  spleen,  or  chronic  splenitis ;  whether  primitive  or  consecutive 
to  mtermittent  fevers."  After  noticing  the  symptoms  attending  this  condition 
(such  as  paleness  of  the  lips,  &c.  great  lassitude,  abdominal  and  cephalic 
[)u  sations,  brought  on  by  the  slightest  exertion,  pain  at  the  left  side,  dis- 
ordered st^ate  of  the  digestive  organs,  accelerated  pulse,  and  heart  easily 
rxcited  ,  he  goes  on  to  remark,  "By  the  aid  of  iron  I  have  obtained  the 
'•omplete  reso  ution  of  enlargements  of  the  spleen,  which  have  occupied  half 

even  two-thirds,  of  the  abdomen."  ' 
Is  not  iron  useful  in  these  cases  by  removing  the  coexistent  anaemia  P  In 
.lisease  ot  the  spleen,  accompanied  with  enlargement  of  this  oro-an  but 
mmttended  by  anemia,  I  have  found  it  fail  to  give  reHef.  ^  ' 

^  The  following  is  an  illustrative  case  :— A  girl,  of  about  fifteen  years  of  a^o   ,nm..;.  a 
spasmodic  torticollis,  for  which  various  modes  of  treatment  had  been  ^nJI^iliL.lf '    f  \^ 
«t  the  London  Hospital  as  an  out-patient,  and  was  placed  uuder  my  c"r^^^"^^t^^^^^^^  T-"^ 
daily.    Under  this  plan  she  improved,  though  very  slowly  •  and  The „se  J  j''''''"^"^  "-"i  ^^^'^'^^ 
persevered  in.    At  the  end  of  nine  months,  during  the  who  e  ^  wh  ch  time  1,       '?1  '^'""^^^ 
became  ancc.nic.    Her  face  and  lips  were  con.plet^ly  bland  d  a7d  sheTn  i    ' H  ^''""^  V^' 
ten,t,cs  of  a  patient  suffering  with  anaemia.     In  this  ease    e  e         Ut     1 1      '  "'"f  f'''" 
of  iron.    I  made  no  alteration  in  the  treatment,  and  i.,  (he  course  of  w     '      "  any  dehc.ency 
symptoms  subsided,  and  the  girl  resun.ed  her  u^ual  api/earance  ^'"^  '"^  ^'"^ 

JJict.  de  Mcdecine  et  de  (Jhirurgie  pratiques,  t.  viii.  p.  (52. 
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It  deserves  to  be  noticed  that  in  animals  to  wliicli  sulpliate  of  iron  had 
been  dven,  Weinhold^  found  the  spleen  smaller  and  firmer  than  usual.  ^ 
In  hypertrophy  of  the  liver  iron  has  not  been  found  as  benchciai  as  in 

^^4''some\lis  ago^tl^^^^  of  iron  were  strongly  recommended  in 

cancer  bv  Mr.  Carmichael.^  He  employed  (externally  and  internally)  various 
ferruginous  compounds-namely,  the  ferrotartrate  of  potash  the  sesquioxide 
of  iron,  and  the  phosphates  of  iron.  Whatever  hopes  may  have  at  one  time 
been  entertained  of  these  remedies  as  curative  agents  in  this  most  m  ractable 
disease,  they  no  longer  exist.  That  these  medicines  are  occasional  y  usetu 
as  palliatives  by  relieving  the  anasmia  and  improvmg  the  general  health  must 
be  admitted  :  but  they  have  no  curative  powers.  . 

Dr.  Walsh3  considers  the  iodide  of  iron  as  specially  appropriate  m  cases 
of  cancer  attended  with  anaemia.  ,  .    ^i.  rim.im. 

5.  In  some  intermitting  diseases-namely,  ague,*  asthma,  and  tic  doulou- 
reux-the  ferruginous  preparations  have  gained  considerable  repute.  In  tlie 
first  of  these  makdies  their  use  has  of  late  years  been  almost  wholly  superseded 
by  disulphate  of  quina  and  arsenic.  In  asthma  Dr  Brce,^  who  was  himself 
a  sufferer  from  the  disease,  regards  iron  as  preferable  to  all  other  remedies. 
R^Te^er,  the  experience  of  others  has  not  confirmed  his  favourable  opinion 
37  The  sesquioxide  of  iron  has  latterly  been  extensively  employed,  at  Uie 
recommendation  of  Mr.  B.  Hutchinson,^  m  tic  douloureux,  and  with  variable 
succr-  Tn  some  cases  acting  in  a  most  extraordinarily  beneficial  manner,  m 

":Sentlthe  sesquichloride  and  sulphate  are  used  both  as  internal 
.ml  tonical  agents     In  mucous  discharges  from  the  genit-al  organs,  as  gleet 
and  leucorr^^^^^^^^     internal  employment  of  the  tincture  of  the  sesquich bride 
of  iron^  sonietimes  conjoined  with  the  tincture  of  canthandes,  has  been  found 
Lhlv  useful.    In  spermatorrhcea,  also,  iron  sometimes  proves  beneficial  both 
by  its^^tr  ng^^^  and  by  its  tonic  properties.    In  hemorrhage  from  the  stomach 
the  tlcture  of  sesquichloride  of  iron  serves  the  double  purpose  of  a  styptic 
and  h  wLc.   Solutions  of  the  sulphate  and  sesqmdiloride  of  iron  have  been 
empSrinjectionsi^^  discharges  from  the  urethra  and  vagina;  and  tl 
tSe  of  the  sesquichloride  is  occasionally  applied  as  a  styptic  or  to  repres 
the  ™th  of  spongy  granulations.    Lastly,  Mr.  Vincent^  states  that  he  has 
fold  cTr  radv^ntSe  from  the  employment  of  sulphate  of  iron  (m  the  pro- 
trtion  of  a  gra^of  the  salt  to  an  ounce  of  water)  m  prolapsus  am  The 
?  ttntslL^^^^^^^^        in  bed,  and  after  tli.  bowel  has  been  cleansed  out,  a 
auSy  of  the  injection  should  be  daily  thrown  up  and  retained. 
7  WoMa  and  ri  kets  the  long-continued  use  of  ferruguious  compounds 
in  some  ises  combined  with  alkahes  or  iodine,  has  appeared  to  me  on  many 
™ns  to  beTghly  beneficial.   In  these  cases  iron  proves  most  serviceable 

1  Versuch  ilber  d.  Lehen,  quoted  by  Richter,  ^-^ff^^^'^^^^^^^^^^ 

2  Essays  on  the  Effects  of  Carbonate  of  Iron  zn  Cancer  Dublin,  1806.  p.  6ib. 

3  The  Nature  and  Treatment  of  Cancer,  p.  197,  Loud.  l«4b. 

<  Marc,  in  SediUot's  Journal  Genkal  de  M6dectne  t  J.xjiv.md  g 
5  J  Practical  Inquiry  on  Disordered  Respiration,  distinguishing  Convulsive  Asthma,     ^pe  y 
Causes,  Sec.  B\rm\nghnm,  mi. 
(>  Cam  of  Tic  BnidoiireuT  successfidhj  treated,    is-:"-  ,1017 
7  Observations  on  some  of  the  Parts  of  Surgical  Practice,  Lond.  1847. 
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where  there  is  a  manifest  tendency  to  anseraia^  with  a  pale  flabby  condition 
of  the  solids. 

y.  Medicines  acting  Dynamically  on  the  Blood. 

As  the  living  tissues  may  have  their  vital  properties  modified,  independently 
pf  obvious  physical  and  chemical  agencies,  by  substances  which  are  said  to 
tict  dynamically  (see  p.  91),  so  it  may  be  supposed  that  the  living  blood  is 
liable  to  be  affected  in  a  similar  way. 

The  agents  which  we  might  expect  to  act  thus  on  the  blood  are  the 
•vegetable  acrids  and  the  substances  commonly  termed  narcotics ;  for  these 
bodies  powerfully  affect  the  vital  properties  of  animals,  without,  for  the  most 
part,  exercising  any  marked  physical  or  chemical  influence  over  the  con- 
stituents of  the  living  body. 

!  The  corpuscles  and  the  fibrin  are  the  organic  elements  of  the  blood,  in  the 
bhanges  of  which  we  might  expect  to  procure  some  evidence  of  the  dynamical 
action  above  alluded- to.  Hitherto,  however,  no  conclusive  proofs  of  the 
existence  of  this  action  have  been  obtained.  The  changes  in  the  condition  of 
ihe  corpuscles  which  Schultz  regards  as  vital,  are,  as  I  have  before  stated 
|see  p.  112),  clearly  physical.  The  acceleration,  retardation,  or  prevention 
pf  the  coagulation  of  the  blood,  effected  by  various  agents,  may  be  due  to 
physical  or  chemical  as  well  as  to  vital  changes,  i  Nor  can  we  adduce 
(.Iterations  in  the  consistency  of  the  plasma  as  evidence  of  the  dynamical 
iction  producing  them.  In  fine,  however  strong  and  weU-gi'ounded  may  be 
jjur  belief  in  the  dynamical  action  of  medicinal  and  poisonous  agents  on  the 
ihod,  conclusive  evidence  thereof  is  still  wanting.^ 

Class  V.  Pneumatica.    Medicines  acting  on  the  Respiratory  Organs. 

Medicines  which  act  as  therapeutical  agents,  by  their  influence  over  the 
motions  of  respiration  and  calorification,  may  be  termed  pneumatica 
TrvevfiaTiKo. ;  from  Trve'w^  /  breathe). 

Some  of  them  modify  the  respiratory  movements  by  their  influence  over  the 
mscles  of  respiration ;  some  modify  the  condition  of  the  aerian  mucous 
lembrane;  some  diminish  the  want  of  breath;  while  others  influence  tlie 
iinction  of  calorification. 

J.  Pneumatica  affecting  the  muscles  of  respiration.^— These  are  agents 


.  f.™^^^'.  conceiving  coaRulatioii  to  be  an  act  of  life,  maintained  that  the  blood  coac-ulates 
r  nrtue  of  its  living  pnnciple  If  we  admit  this  hypothesis,  we  must  also  admit  that  we  can  pickle 
le  life ;  that  it  is  preserved  after  repeated  freezing  and  thawing  ;  and,  as  Dr.  Davy  remarks  that 
ie  blood  may  remain  alive  many  honrs  after  the  death  of  the  body,  when  the  muscuL  fibre  has  lost 
B_  mtabiiity,  the  limbs  have  stiffened,  and  even  partial  decomposition  hnshe^m."~mTjFZs  of 
"lUiam  Hewson,  F.R.S.,  edited  by  G.  Gulliver,  E.R.S.,  foot-note,  p.  21,  Lond  i846S 
,  Dr.  C.  B.Williams  {Frinciples  of  Medicine,  pp.  374  and  385)  admits  necrawia  v^^.Ar  ^..ri  „„j 
m,^ooJ),  or  death  beginning  with  the  bioJI,  as  one  mod^  of  deatrThe%a;T^^ftht  "^e 

'  Under  the  denomination  of  muscles  of  respiration  I  include  the  confrnntilofiK-o    r  *u  i       i.-  i 
'bes.    That  they  are  muscular,  is  shown  by  their  structure,  wl  ich  sihat  „  "f.^'^,^ 
^res  (Todd  and  Bowman's  Physiological  Analomy,  vol.  i.  p  162     as  w  Ol  nt      !  "f^  '""'""^5 
.  contraction  by  the  galvanic' stimulus,  as  prov/d  iri  Dr^  C  J  B   Wi  '  TnJ'^J'J^^ 
a^logy  and  Biagnosi.  of  the  Diseases  of  ihe  Chest,  4th  edit,  p  Sg^Lo  do    ?«  Jm"'    .  Iff 
'cy  are  in  some  way  concerned  in  respiration  can  scarcely,  I  think  be  doubted  ' 
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which  operate  directly  on  the  nervous  system  and  indirectly  on  the  muscles 
of  respiration  (see  Class  VL  Neurotica). 

The  efficacy  of  certain  narcotics  {e.  g.  stramonium  and  belladonna)  in  relieving  a 
naroTvsm  of  spasmodic  asthma  may  be  ascribed  to  their  power  of  allaying  spasm  of  the 
Sai  fibres  of  the  bronchial  tilbes.  Dr.  C.  J.  B.  WiUiaras  found  that  several  sub - 
SancS  dest  oyed  the  contractility  of  these  fibres  Extracts  of  stramonium  and  bella- 
donnrpioduceS  this  effect  most  cmnpletely.  Strychnia  extract  of  conmm  and  bimeconatc 
ormorphia,  also,  to  a  great  degree.  Hydrocyanic  acid  on  the  other  hand,  did  not  impair 
ft  aTall  The  action  of  these  poisons  on  the  bronchial  fibres  does  uot  correspona  with 
ihat  on  other  contractile  tissues,  such  as  the  heart  and  artenes,  cesophagus  and  intestines, 
and  the  voluntary  muscles;  these  in  many  cases  have  retained  their  irri  ability  whea 
T flip  hrnnohi  has  been  destroyed.  It  is  possible  that  some  medicinal  agents 
(Sl^or^-XS  ^ay  ImpSr  thl  contractilit^  of  the  bronchial  fibres  by  fixing  them 
in  a  state  of  tonic  spasm." 

%.  Pneiimatica  affecting  the  aerian  memhrane.— mucous  membrane 
lining  the  air  passages  and  lungs  is  the  seat  of  secretion  and  exhalation,  and 
of  the  action  of  various  medicines  which  will  be  noticed  among  the  agents 
operating  oq  the  secernent  system  (see  Class  YIIL  Eccntica). 

^  8.  Pneumatica  diminishing  the  want  of  Jr.«^A.~T hese  are  agents 
which  act  as  torporifics.  They  lessen  the  activity  of  the  functions,  retard  the 
oxidizing  processes  going  on  in  the  animal  economy,  and  consequently 
diminish  the  want  of  oxygen  in  the  system. 

Sleep  and  hybernation  are  physiological  states  allied  to  the  pathological  condition  here 
referred  to    In  both  states  the  amount  of  respiration  is  dimimshed. 

Syncopal  asphyxia  is  another  allied  condition.  On  persons  m  a  state  of  syncope, 
deprSion  ofVr  has  not  the  same  injurious  effect  as  on  persons  whose  functions  are  in 
full  activity.^ 

Under  the  influence  of  agents  which  diminish  the  want  of  breath,  the 
combustion  of  hydrogen,  carbon,  phosphorus  and  sulphur  m  the  system  must 
be  reduced  and  the  amount  of  excreted  oxidized  products  (water,  carbonic, 
phosphoric;  and  sulphuric  acids)  lessened.  Eor  obvious  reasons,  however,  it  is 
almost  impossible  to  verifythis  statementexperimeotalym  the  case  of  hydrogen; 
and  with  respect  to  sulphur,  I  am  unacquainted  with  any  experiments  made 
to  ascertain  the  actual  amount  of  this  substance  consumed  m  the  system.^ 
Erom  Dr.  Front's  experiments,^  however,  it  appears  that  spirituous  liquors 
and  tea  lessen  the  quantity  of  carbonic  acid  exhaled  :  and  Dr.  Bence  Jones 
has  recently  ascertained  that  the  amount  of  phosphoric  acid  contained  m  the 
urine  of  patients  suffering  with  deUrium  tremens  was  diminished  in  a  remark- 
able degree  when  no  food  could  be  taken;  so  that  it  is  obvious  that  the  use 
of  alcohol  dimimshes  the  consumption  of  carbon  and  phosphorus,  and  that  tea 
has  a  similar  effect  with  respect  to  carbon. 

It  follows,  therefore,  that  if  the  activity  of  the  combus  ion  processes  b 
reduced,  less  oxygen  will  be  required,  ai,d  consequently  the  necessity  for  j 
respiration  will  be  diminished.    To  this  is,  in  some  cases,  to  be  ascnbedOie 

1  Sec  the  art.  Asphyxia,  by  Dr.  Carpenter  in  The  Library  of  Mfkhie  vol.  iii.  Loud  184^ 
»  rlrdinK  to        llm.alds  {Phil.  Trans,  for  IS-lC,  p.  461)  both  sulphur  and  phosphoi us  arc 
normally  excrp.ted  by  the  kidneys  in  an  uuoxidizcd  slate. 
'3  Annals  of  PkUos-nph//,  vols.  ii.  and  iv. 
*  Phil-  Trans,  for  IS'IG,  )).  41U. 
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temporary  cessation  of  dyspnoea  obtained  by  the  use  of  narcotics,^  and  the 
infrequency  or  rarity  of  the  respiration  in  poisoning  by  opium. ^ 

Tlie  agents  which  are  believed  to  have  this  effect  of  diminishing  the  want 
of  breath  act  primarily  on  the  nervous  system  and  secondarily  on  the  respira- 
tory organs.  They  will,  therefore,  come  under  consideration  hereafter  (see 
Class  VI.  Neurotica). 

4.  Vneumatica  influencing  the  calorific  functions. — It  can  scarcely^  I 
think,  be  doubted  that  the  ultimate  sources  of  animal  heat  are  the  chemical 
changes  going  on  in  the  organism ;  principally  the  oxidation  of  carbon, 
hydrogen,  phosphorus,  and  sulphur.  In  a  general  way,  therefore,  it  may  be 
correctly  stated,  that  agents  which  promote  these  changes  will  augment,  and 
those  which  check  them  will  lessen,  the  temperature  of  the  bodv.  The 
former  act  as  calefacieuts,  the  latter  as  refrigerants. 

It  by  no  means  follows,  however,  that  the  heat  of  the  body  is  directly  or 
immediately  derived  from  these  chemical  changes.  By  the  oxidation  of  zinc 
both  Jieat  and  electricity  are  obtained ;  and  these  two  forces  are  so  correlated 
that  they  are  mutually  convertible  the  one  into  the  other ;  or,  at  least,  the  one 
produces  the  other  :  thus  heat  will  produce  electricity,  and  conversely  electri- 
city produces  heat.^  In  like  manner,  by  the  oxidation  processes  going  on  in 
the  animal  body,  nervous  force  and  heat  are  developed  and  it  appears  by 
no  means  improbable  that  a  correlation  exists  between  these  two  forces 
similar  to  that  which  Mr.  Grove  has  shown  to  exist  between  the  physical 
forces  :  the  nervous  force  perhaps  may  produce  heat,  and,  conversely,  heat 
may  excite  the  nervous  force.s  We  know  that  heat  applied  to  motor  nerves 
produces  muscular  contractions,  and  to  sensory  nerves  sensations;  and 
numerous  facts  may  be  adduced  favouring  the  notion  that  the  nervous  force 
produces  heat.  Thus  the  augmented  temperature  in  the  lower  parts  of  the 
body,  sometim.es  consequent  on  injuries  of  the  spinal  cord,  and  the  flushes  or 


1  See  Laeanec's  Treatise  on  the  Diseases  of  the  Chest,  2A  edition,  translated  by  Joha  Forbes,  M.D. 
l)p-  77  and  99,  Loud.  ]  827.  Laeunec  believed  that  narcotics  diminished  the  necessity  of  respiration' 
and  to  this  effect  he  refers  the  temporary  cessation  of  dyspnoea  under  their  use  in  acute  mucous 
catarrh.  "  If  at  this  period  of  relief,"  he  observes,  «  we  explore  the  respiration  by  the  stethoscope 
we  hud  It  the  same  as  dunug  the  paroxysm,— a  proof  that  the  benefit  obtained  consists  simply  iu 
the  dmimution  of  respiration." 

In  a  case  of  poisoning  by  opium  to  which  I  was  called  by  the  late  Mr.  Edwin  Quekett  the 
i<  spiration  was  ouly  once  in  every  four  or  five  minutes.    By  the  persevering  use  of  artificial 
rcsinnition  for  many  hours  the  patient  (an  old  lady)  recovered.— The  condition  of  the  respiration 
^iiid  ot  the  aspect  of  patients  narcotised  by  opium  is  very  difl^erent  to  that  of  apoplectic  coma  The 
i-spiration  is  infrequent,  the  expression  is  that  of  deep  and  perfect  repose,  and,  in  the  more  advanced 
<i;s,  death-like  :  the  face  is  pale,  and  the  features  shrunk.    There  is  a  total  absence  of  stertor  of 
oiling  or  puffmess  of  the  features,  of  distended  veins,  and  of  blueness.    It  is  the  Cams  of  Sanv4p<, 
■  osologia  Methodica)  ~'Y]x^  efficacy  of  artificial  respiration  is  in  part  referable  to  its  rousine  the 
,Mtient  and  checking  the  lethargy,  as  does  the  muscular  exercise  or  motion  efl'ected  bv  draffmnt  i\l 
patient  up  and  down  the  room.-In  the  case  above  mentioned  I  was  struck  with  the  facOitv  with 
n.ch  artificial  respiration  was  effected ;  the  respiratory  muscles  seemed  to  respond  to  the  artiS 
1  as  If  they  were  only  waiting  for  some  additional  assistance  to  resume  their  wonted  activitv 
S.e  Grove  On  the  Correlation  of  Physical  Forces,  London,  1846.  ^• 
^  Matteucci  {Lecturi'S  on  the  Physical  Phenomena  of  Livinq  Beinos  n  ^99^  Q,„rn.«=+„  +i  a    i  -i 
■t  is  developed  in  the  body  by  the  combustion  of  fatty  matterra  Kf^VL  2,,  ^^l^t 
ula  is  transformed,  the  nervous  force  may  be  due  to  chercal  Lt  ol  wl 

'^mgcs  which  the  neutral  a.otised  substances  of  the  tissueT  imtogo  "^"""^  "'"^ 

•*  Sec  some  interesting  observations  on  this  subject  in  the  Briliil,  /»«//  bv,-  •     nr  j-     ^,  ■ 
real  Jieoi^>uj,  January  1848,  p.  233.  Medico- Chtrur- 
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topical  extrications  of  heat  frequently  observed  in  nervous  and  hysterical 
subjects,  favour  the  notion  of  the  generation  of  heat  by  the  excitement  of  the 
nervous  force. 

I  have  already  alluded  to  the  different  methods  of  promoting  or  raising  the 
temperature  of  the  body  (see  p.  14).  The  medicinal  agents  which  produce 
this  effectj  and  to  which  the  term  calefacientf<  is  applicable,  do  so  by 
accelerating  the  circulation  and  respiration.  They  are,  therefore,  the  agents 
commonly  called  stimulants  or  excitants,  and  as  such  will  be  noticed 
iiereafter  (see  Class  YI.  Neurotica,  p.  203). 

The  methods  of  cooling  the  body  have  also  been  before  adverted  to  (see 
p.  27).  Two  classes  of  medicinal  agents  are  said  to  have  this  effect,  viz. 
those  which  diminish  the  force  and  frequency  of  the  circulation,  and  to  which 
the  name  of  sedatives  has  been  given;  and  another  class  of  substances, 
supposed  to  produce  their  effect  by  a  chemical  agency,  and  which  have  been 
called  refrigerants.  The  former  will  be  noticed  hereafter  (see  Class  VI. 
Neurotica)  ;  the  latter  require  to  be  examined  now.  _  • 

Order  Eefrigerantia.  Refrigerants  or  temperants. — Medicinal  sub- 
stances which  diminish  the  temperature  of  the  body  when  preternaturally 
increased,  are  denominated  refrigerants  (from  refrigero,  I  cool),  or 
temperants  (from  temper o,  I  moderate). 

The  only  agent  which  in  all  cases  reduces  animal  heat,'  is  cold  used  in  the 
form  of  ice,  cold  air,  cold  baths,  cold  lotions,  cold  drinks,  &c.  These  abstract 
heat,  and  thereby  lower  the  intensity  of  the  vital  movements,  diminish 
vascular  action,  and  reduce  the  calorific  functions  (see  pp.  26-27). 

But  there  are  certain  medicinal  substances  which,  by  continued  internal 
use,  appear  to  allay  febrile  heat,  and  usually  promote  the  secretions,  though 
they  have  no  power  of  diminishing  the  ordinary  or  healthy  temperature ;  and 
to  these  the  term  refrigerants  is  usually  applied. 

The  substances  supposed  to  produce  these  effects  are  acids,  acidulous 
fruits  and  herbs,  acid  whey,  and  some  salts. 


Acida  vegetabilia  (see  p.  174). 
Acida  mineralia  (see  p.  174). 
PotassfE  bitartras  (see  p.  182). 
PotassEE  nitras  (see  p.  182). 


Fructus  aciduli. 
Herbse  acidulse. 
Serum  lactis  acidum. 


Dr.  John  Murray^  thought  that  refrigerants  furnished  ready-combined 
oxygen  to  the  system,  and  in  that  way  prevented  so  large  a  quantity  of  it 
beino-  consumed  in  the  process  of  respiration.  In  support  of  this  hypothesis 
may°be  mentioned  the  observation  of  Mr.  Spalding  and  Dr.  Pyfe,2  that 
vegetable  diet  reduces  the  consumption  of  oxygen  gas  in  respiration.     _ . 

According  to  this  view,  pectine  (or  vegetable  jelly),  citric,  tartaric,  and 
malic  acids,  should  be  the  most  effective  alimentary  refrigerants,  since  they 
contain  more  oxygen  than  is  requisite  to  form,  with  their  hydrogen,  water 

(see  p.  65).  n       ■  i.     j  i 

Eefrigerants  are  employed  in  febrile  complaints  to  allay  ttiirst  and  lower 
preternatural  heat.  The  general  effects  and  uses  of  the  acid  refrigerants  have 
been  before  noticed  (see  ante,  pp.  174-178). 

1  A  System  of  Materia  Medica  and  Pharmacy,  5th  ed.  vol.  i.  p.  508,  Edinb.  1828. 

2  Annals  of  Fhilosoph;/,  vol.  iv.  p.  334,  Lond.  1814. 
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Class  VI.  Neurotica.    Medicines  acting  on  tha  Nervous  System. 

Medicines  whicli  have  a  specific  influence  on  the  nervous  system,  and 
thereby  modify  its  functions,  are  called  neurotica  {pevporiKo. ;  from  vtv^ov,  a 
nerve) . 

Some  of  the  agents  which  exercise  a  topical  chemical  influence  (see  topica 
chemica,  p.  160),  and  which  after  their  absorption  efl'eet  changes  in  the 
condition  of  the  blood  (see  luematica,  p.  172),  act  also  as  neurotics.  The 
antispasmodic  and  saturnine  spansemics  (see  p.  190)  may  be  referred  to  as 
(examples.  Alcohol  also  is  a  neurotic  which  acts  chemically  on  the  tissues ; 
;and  hydrocyanic  acid  probably  produces  some  chemical  changes  in  the 
l)lood. 

But  a  very  large  number  of  neurotics,  including  opium,  morphia,  aconitina, 
jstrychnia,  &o.,  have  no  appreciable  chemical  influence ;  and,  in  the  present 
(state  of  chemical  and  physiological  knowledge,  their  action  on  the  nervous 
(system  cannot  be  explained  by  affinity. 

Most,  if  not  all,  neurotics  act  locally  on  the  nerves,  which  they  paralyse. 
The  most  obvious  case  of  local  paralysis  of  nerves  by  a  narcotic  poison,^'  says 
jM tiller,^  ^^is  the  dilatation  of  the  pupil  and  loss  of  contractile  power  of  the  iris 
consequent  on  the  application  of  a  drop  of  solution  of  extractum  belladonnse. 
Tn  this  instance  the  poison  reaches  the  iris,  and  the  ciliary  nerves  which  are 
distributed  to  it,  by  imbibition.  It  is  evidently  a  local  effect,  and  not  in  the 
slightest  degree  the  result  of  absorption  into'  the  blood,  for  the  pupil  of 
tlie  other  eye  is  unaffected. Aconitina,  opium,  morphia.,  conia,  &c. 
Lire  well-known  examples  of  neurotics  which  exercise  a  local  action  on  the 
nerves. 

Miiller^  observes  that     the  change  produced  in  nerves  by  the  immediate 
application  of  a  poison  to  them,  causing  paralysis,  is  not  preceded  nor  accom- 
panied by  any  signs  of  excitement,  such  as  muscular  twitchings.    The  appli- 
ation  to  the  nerves  themselves,  in  a  rabbit,  frog,  or  toad,  of  a  watery  solution 
f  opium,  of  strychnine,  or  of  spirituous  extract  of  nux  vomica,  has,  in  my 
texperiments,  never  excited  muscular  contractions ;  and  I  doubt  if  a  narcotic 
apphed  directly  to  a  nerve  ever  excites  contractions  of  muscles :  it  must,  I 
jbelieve,  act  through  the  medium  of  the  spinal  marrow  and  brain.'''' 
•;    Some  of  the  neurotics  act  topically  as  acrids  (see  p.  168).    The  acro- 
ifiarcotics  [e.  r/.  belladonna  and  stramonium)  and  narcotico -acrids  {e.  g. 
^olchicum  and  helleborus)  of  toxicological  writers  are  of  this  kind, 
tl    The  general  or  remote  effects  of  neurotics  are  produced  not  by  the  extension 
ijof  the  local  narcotic  effects,  but  by  the  passage  of  the  neurotic  into  the  blood, 
l^nd  by  the  action  of  the  blood,  thus  impregnated  with  the  deleterious  sub- 
stance, on  the  central  organs  of  the  nervous  system  and  on  distant  nerves, 
triie  tingling  and  numbness  produced  in  the  nerves  of  the  extremities  after 
jthe  introduction  of  full  doses  of  aconite  into  the  stomach,  probably  arise  from 
the  action  of  the  absorbed  aconitina  on  the  nerves  of  these  parts ;  for  the 
phenomena  are  analogous  to  those  caused  by  the  topical  application  of 
aconite  to  the  nerves. 


\  Elements  of  Pki/.iinlogij,  translated  by  W,  Baly,  M.D.,  vol.  i.  n.  630  Lond  1838 
Op.  cil.  vol.  i.  p.  626.  ' 
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The  neurotica  may  be  conveniently  arranged  in  two  sub-classes ;  one,  called 
cerehro-spinalia,  including  agents  which  aQect  the  nervous  system  of  animal 
life;  the  other,  termed  ganf/lionica,  comprehending  agents  affecting  the 
nervous  system  of  organic  life. 

Sub-class  1.  Cerebro-Spinalia.  Cerebro-Spinals. 

This  sub-class  includes  those  neurotics  which  exercise  a  special  influence 
over  one  or  more  of  the  functions  of  the  brain  and  spinal  cord,  and  their 
respective  nerves.  Those  which  act  on  the  brain  and  cerebral  nerves  may  be 
termed  cerebrals  [cerebralia),  and  such  as  affect  the  spinal  cord  and  spinal 
nerves  may  be  called  siiinaU  {spinalia).  But  inasmuch  as  all  the  cerebrals 
have  some  spinal  influence,  and,  conversely,  all  the  spinals  some  cerebral 
influence,  it  is  more  convenient  and  correct  to  include  both  in  one  group 
under  the  denomination  of  cerebro-spi7ials  {cerebro-spinalia).'^ 

This  sub-class  includes'  the  various  agents  denominated  by  authors 
stupefacientia,  narcotica,  hypnotica,  anodyna,  paregorica,  inebriantia, 
exhilara?itia,  cotivulsiva,  and  tetanica. 

A  considerable  number  of  cerebro-spinalia  are  either  organic  alkalies,  or 
owe  their  activity  to  these  substances  :  for  example,  morphia,  strychnia,  brucia, 
conia,  aconitina,  veratria,  atropia,  nicotina,  "and  the  plants  in  which  they  are 
found. 

Hydrocyanic  acid  is  an  active  principle,  to  which  laurel-water  and  oil  o 
bitter  almonds  owe  their  activity. 

Volatile  oil  is  another  active  principle.  Camphor,  oil  of  hops,  cantharidiu, 
:and  the  substances  in  which  these  agents  exist,  are  examples. 

Alcohol,  ether,  chloroform',  protoxide  of  nitrogen,  and  certain  metalli 
■salts,  are  themselves  peculiar  and  powerful  neurotic  principles. 

The  cerebro-spinalia  produce  or  prevent  sleep,  or  affect  one  or  more  of  th 
functions  of  the  brain  and  spinal  cord,  and  their  respective  nerves,  Thes 
functions  are  the  mind,  sensation,  and  the  voluntary  and  reflex-spinal  motions 
Although  there  is  no  cerebro-spinal  agent  which  exclusively  hmits  its  influeuc 
to  one  function,  yet,  as  we  employ  particular  cerebro-spinals  for  afl'ectin 
particular  functions,  we  may  conveniently  arrange  the  substances  composin 
this  sub-class  in  four  orders,  as  follows  : — 

1.  Cerebro-spinals  affecting  the  mental  faculties  [phrenica). 

2.  Cerebro-spinals  affecting  sensation  {(esthetica) . 

3.  Cerebro-spinals  affecting  the  voluntary  or  reflex-spinal  motion 

{cinetica) . 

4.  Cerebro-spinals  affecting  sleep  {hypnica). 

OiiDEK  1.  Phrenica  (0pevim ;  ivom(l>pw,  the  mind).  Phrenics.—Ue 
cines  affecting  the  mental  faculties. 


1  In  the  first  two  editions  of  1  his  work  I  caUed  these  agents 

term  which  Oestcrlen  {Handbuch  d.  Ileilmittellehre,  1845,  2te  Aufl.  1847)  lias  adopted  mthou 
knowled^rnent.    In  deference  to  the  opinions  of  others,  I  have  now  substituted  the  more  classical 


a 

acknowledgment 
name  of  cerebro-spinalia 
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The  following  substances  are  employed  as  phrenics  : — 

VEGETABLE. 


Papaver^ce-E. 

Pa])aver  somniferum  —  Capsulce,  Opium, 
3Iorphia. 

SOIANACE^. 

Atropa  Belladonna — Folia,  Atropia. 
Datura  Stramonium — Folia,  Semina. 
Hyoscyamus  niger — Folia. 
Nicotiana  Tabacum — Folia. 


Laurace^. 

Campliora  officinarum — Camp/tora. 

TJeticace^. 

Cannabis   sativa,    var.    ludica  —  Folia, 
Resina. 


Alcohol.  I  Vina.  (  ^ther 


ea. 


Phrenics  produce  different  effects  on  the  mind,  and  receive  different 
denominations  according  to  the  nature  of  their  effect. 

a.  When  they  exalt  or  excite  the  mind,  enliven  or  exhilarate,  they  are 

termed  exhilarants  [exhilarantia). 
/3.  When  they  confuse  the  intellect  and  produce  delirium,  inebriation  or 
phantasms,  they  are  called  inehrianU  {inehriantia,  phantastica). 
y.  When  they  stupefy  the  mind  they  are  denominated  or 
narcotics  (stupefacientia,  narcotica,  vapKwriKu). 

These  different  effects  depend  partly  on  the  nature  of  the  phrenic  employed, 
mt  chiefly  on  the  quantity  administered,  and  on  the  individuality  and  the 
labit  of  the  patient  Wine,  for  example,  taken  moderately,  exhilarates ;  in 
arger  quantity,  mebnates;  and,  in  excessive  quantity,  stupifies.  In  one 
individual  " excitement  predominates;  in  another,  stupefaction;  nay,  what 
s  only  a  stimulant  to  one,  is  a  narcotic  poison  to  another.  The  opium-eaters, 
11  the  hast,  furnish  examples  of  all  these  varieties.''i 

The  substances  in  popular  and  medical  use  for  affecting  the  mental  faculties 
nay  be  arranged  in  six  groups,  as  follows  :— 

1.  Methystioa  i^edvarc^i;  bom  f^edv,  ^oine).  Spirittwsa  [alcolwlica) ; 
ina  ;  cEtherea ;  chloroform.~^]i^  employment  of  wine  and  ardeiit  spirit 
or  the  purpose  of  exhilaration  and  inebriation  is  familiar  to  every  one.  The 
thers  produce  a  similar  but  more  rapid  and  temporary  effect ;  and  I  have 
hW  P^o^^^e*^  by  swallowing  chloroform.    The  ethers  and 

hloroform  are  procured  from  alcohol,  which,  as  is  well  known,  is  obtained  by 
JstiUation  from  vmous  liquids.  ^ 
In  the  effects  of  the  methystica  three  degrees  may  be  distinguished.  The  first 
vtl  «r  excitement.  This  is  best  seen  when  the  quantity  is  small 

Vhen  the  dose  is  larger  this  degree  constitutes  the  first  stage  of  operation 
ohtion  and  intellect  are  excited,  but  not  otherwise  disordered.    Th!  lZ7d 
egree  or  stage  is  that  of  inebriation,  in  which  both  the  mental  facult  es  ^id 
oh  ion  are  disturbed  a.  well  as  excited.    There  is  more  or  les  confusTon  o^^ 
Sn  is'l  ^r"S--t--tyand  character  in  diffeiXnXvZl 

ohtion  IS  impaired  ;  there  is  vertigo,  thick  speech,  and  inability  to  stand 
alk:  the  individual  reels  or  falls  about  when,  hfe  attempts  to  w.lk     A  ,  w  ' 
^nsation  exists,  though  lessened  ;  sensibilil y  to  painfulTnl  .fl. 
einff  diminishprl     TUr  fi.i..i  i         .         P^"P^  a^^d  other  impressions 
,JJl^^-  ^''''^  ^^^'^^      unconsciousness  or  stupefaction. 
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The  individual  is  now  insensible,  or  nearly  so,  though  sometimes  capable  of 
beino-  roused  when  loudly  spoken  to. 

Convulsions  are  not  common  :  when  they  do  occur  it  is  usually  m  young 
siibiects  The  breath  is  impregnated  with  the  vapour  of  the  liciuid  swallowed. 
The  Duuils  are  generally  dilated,  sometimes  (in  the  worst  cases)  motionless; 
occasionally,  especially  in  fatal  cases,  contracted.  Li  the  stage  ot  stupor  the 
breathing  is  for  the  most  part  slow  and  soft,  yet  not  unfrequently  laborious ; 

rarely  stertorous.  .  ,  ^ 

nclirium  tremens  is  a  brain  affection,  which  may  be  regarded  as  an  effect 
of  chronic  poisoning  by  alcohol.  It  combines  wakefulness,  delirmm,  and 
tremor  The  delirium  is  of  a  peculiar  character  :  it  consists  m  the  imagined 
Dre^ence  of  objects  (phantasms),  such  as  cats,  rats,  and  mice,  which  are 
suDDOsed  to  be  moving,  and  which  the  patient  is  anxioas  to  seize  or  to  avoid. 
tZ  amount  of  phosphates  in  the  urine  is  remarkably  dimimslied  m  this 

Tonsidered  witli  reference  to  the  state  of  the  mind  only,  the  methystica  are 
employed  as  exhilarants  in  mental  depression,  and  as  excitants  m  dehrium 

^'""^  mcomil  ii^v^^^^^^  Pa/;ai;^m^?^a  ;  Ojnata. 

Vnnaver  somniferum ;  opium ;  morphia.  ^    •  4.  i 

~The  raeconica  check  the  secretions  of  the  bronchial  and  gastro-mtes  mal 
mucoL  meXanet  promote  sweating,  produce  contraction  of  the  ms,  relieve 
nain  and  spasm,  caise  sleep,  and,  in  large  doses,  give  rise  to  the  state  called 
r..rl'/«    in  which  the^leep  is  deep,  and  the  respiration  tranquil  but 

'''''Zt~  be  admitted,  viz  excitement  and 

sleep  0;  s't^^or  The  predominance  of  the  one  or  the  other  depends  on 
-C^S"-^^— ^  production  of  which 

of  mma,  The  deleteirious  effects  ou  the  bodilj 

happmess,  f  ™t  "r„„  ^  ^""^''^'^ 

toctions  °fr™rTSoyed  trader  persons  capable  of  undergoing  great 
The  mecomca  are  ™P  "J";  ^  to  beneficially  modify  the  conditioa 

SSSarfunSinXUtre.^ 

The  cannabh.  accori,^^^  °  t.^P^^e  -ereal  excite  Jrt.^and  im- 
kind  of  <1«1'"™  °  >'''''ff;JteuSbilitv  during  which  the  patient  retains  any 
paired  vohtion,  '/^^^^  L  oS  1^^^^^^  ^i-^d^te^  '"'^'^P^J-  ^  T 
Cra:^'lSnp\r^tt^^^^^^^         antispasmodic  ..d  soporific.  U 

1  Dr.  Bcncc  Jones  Phil.  J'-f'^-lf.'^^  „^  iCavuaim  Indica),  their  Effects  on 

2  Ob  the  Vrevaralrmu  of  .^''"^'/^.f  of  Tetanm  and  other  Gonml^^ 
J  ■  .1  ^vitfw  in  IleaHh,  mid  their  VliM.y  m 

Si?  By      B.  O'Shaughneesy,  M  D.    Calcutta.  1830. 
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incautious  use  of  hemp,  aud  which  is  as  singular  as  the  delirium  tremens 
brought  on  by  the  prolonged  abuse  of  spirituous  liquors.    It  is  at  once 
"recognised  by  the  strange  balancing  gait  of  the  patient,  a  constant  rubbing 
of  the  hands,  perpetual  giggling,  and  a  propensity  to  caress  and  chafe  the  feet 
of  all  by-standers,  of  whatever  rank.    The  eye  wears  an  expression  of  cunning 
aud  merriment  which  can  scarcely  be  mistaken.    In  a  few  cases,  the  patients 
are  violent ;  in  many,  highly  aphrodisiac ;  in  all  that  we  have  seen,  voraciously 
J  hungry:  there  is  no  increased  heat  or  frequency  of  circulation,  nor  any 
I  appearance  of  inflammation  or  congestion,  and  the  skin  and  general  functions 
jare  in  a  natural  state." 

I  In  India,  Caubul,  Syria,  Northern  Africa,  and  other  parts  of  the  world, 
the  cannabina  are  used  for  tlie  purpose  of  intoxication.  They  are  both 
swallowed  and  smoked.  ^ 

4.  Camphoracea.    Camphora  officinarum  ;  camjyJiora. 

Camphor  is  a  popular  favourite  with  some  nervous  and  hysterical  famales 
on  account  of  its  agreeable  effects  on  "the  nerves."  Large  doses  of  it 
occasion  confusion  of  intellect,  denrium,  impau-ed  vohtion,  convulsions,  and 
insensibility.    It  is  anaphrodisiac. 

It  has  been  used  to  calm  the  violence  of  maniacal  patients,  and  to  allay 
excitement  of  the  sexual  feelings  in  nymphomania.  In  insensibility  or 
arofound  coma,  camphor,  in  the  form  of  enema,  has  been  found  by  Dr. 
Copland^  highly  serviceable  by  rousing  the  patient. 

_  5.  Nicotians.  Tobaccos.  Nicotiana  tahaciwi ;  N.  repanda  :  N.  rus- 
■ica;  N.  persica. 

Several  species  of  nicotiana  are  used  for  smoking  and  for  vieldino-  snuff 
.hey  agree  m  the  general  character  of  their  effects,  but  differ  in  their  strength 
Lobelia  wflata  (called  Indian  tobacco)  closely  resembles  the  nicotians  in 
ts  effects. 

Tobacco  is  smoked  and  chewed  on  account  of  its  calming  and  tranquiUisino- 
nfluence  on  the  nervous  system.  "  The  soothing  and  flattering  visions,  with 
/hich  the  practice  of  smoking  feasts  the  weak  and  effeminate  mind,  lead  to 
ixur  "3  enervating  and  an  emasculating 

Tobacco  acts  as  a  nauseating,  cardiaco-vascular  sedative.  It  occasions 
omitmg,  purging,  weakness  and  irregularity  of  pulse,  syncope,  impaired 
mon,  contracted  pupil,  giddiness,  and  confusion  of  ideas.  Paralysis^  con- 
ulsions,  dehrium,  and  stupor,  are  occasional  symptoms. 

As  a  calming  soothing,  and  hypnotic  remedy,  smoking  is  sometimes  useful 
for  those  accustomed  to  the  practice)  in  mentel  excitem'ent  and  wakefulness 

t).  bOLANACEA  MYDiUATiCA  [mydriatica,  from  ixv^plamQ,  dilatation  of 

ej.pi  ;  solanaceous  substances  causing  dilatation  of'the  pupl  7;^/ 
iatu-a,  from  <^a.raa,a,  a  phantom  ;  agents  creating  phantasms  ]ZntL 

^-rness  of  L^_^^^^^^^^^ 

*  For  a  verj- interesting  account  of  the  effects  of  Indiati  Hemn  <,po  Tt.  tvt        .  , 

Vatrv   ^^^'^^i^'-iion  Mentale,  Etude.  Psycholoffl^ef  T^.S^^^^^  ' 
nt.and  Foreign  Medical  Review,  vol.  xxiii.  1 84?        ^     '  "^^45 .    Reviewed  m  Forbes's 

3  "Jft'onary  of  Pmctical  Medicine,  vol.  iii.  p.  370. 
m-pra  cit.  vol.  iii.  p.  404. 
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followed  by  stupor.    The  eyes  are  usually  blood-shot.    Convulsions  are  not 

^°i?ie"^bscurity  of  vision  or  blindness  produced  by  these  agents  is  referable 
chiefly,  if  not  entirely,  to  the  alteration  in  the  refractive  action  of  the  eye  (see 
p  21 7),  hy  which  presbyopia  is  induced  ;  for  it  is  greatly  relieved  by  the  use 
of  masnifying  glasses.    The  difficulty  of  deglutition  depends  principally  on 


the  extreme  dryness  of  the  throat ;  and  hence  it  is  partially  relieved  by  takni^ 
water  with  each  mouthful.  The  hoarse  voice  or  aphonia  probably  arises  iroia 
-the  same  cause,  for  it  also  is  relieved  by  drinking  water. 

A  scarlet  eruption  occurs  in  poisoning  by  belladonna.  Both  belladonna 
•and  stramonium  are  acro-narcotics.    They  produce  dilated  pupil  by  topical 

-.application  (see  p.  203). 

Hyoscyamus  is  used  as  a  calming,  soothmg,  and  tranquiUismg  agent  m 
■nervous  -excitabilitv  and  mania.  Belladonna  and  stramonium  are  rarely  em- 
ployed for  their  mental  influence.    Their  other  uses  will  be  noticed  hereatter. 

Order  2.  tEsthetica  {aladrtuKu ;  from  aic^driaig,  sensation).  Agent? 
:affecting  sensation. 

As  the  term  ^sfhetica  applies  to  any  or  all  of  the  senses  it  is  necessary  to  qualify  it 
whtn  we  apply  it  to  any  particular  sense.  Agents  which  affect  any  of  the  senses  may, 
TheSe,  be  called  J/Jica  communia  ;  those  affecting  sight,  ^.  ;  those  affectmg 
hearing  ^  ^ccusUca ;  those  affecting  smell,  ce.  omdica;  those  affecting  taste,  m-geu^txca; 
:and,  lastly,  those  affecting  common  sensibility  or  touch,  <s.  hapica. 

JEsthetics  are  employed  in  medicine  either  to  heighten  sensibility  or  to 
ilessen  it^  in  the  former  case  they  may  be  termed  hijpemsthetica ;  m  the 
latter,  ancesthetica.  ,    n      ,  ,  i 

SUK-OKDER  1.  HyPER^STHBTICA  [hTrepaiaQr^riKa  ■  from  virtp,  aliove  OV  OVei, 

•^nd  aiaQr)riK6i).  Agents  which  render  sensation  more  ^cMiQ.—htrychnos 
nux  vomica  :  strychnia  ;  hrucia ;  rhus  toxicodendron  {?)■  .  . 

NuK  vomica,  strychnia,  and  brucia,  heighten  the  sensations  of  touch  vision, 
and  hearing,  and  give  rise  to  various  unpleasant  or  painful  sensations  in 
«rentpa?is  of  th^e  body,  especially  in  paralj^ed  parts  Toxi-de.d^on  a,^^ 
ds  said  to  have  produced  a  return  of  sensibility,  with  a  feehng  of  burmng  and 

'''t:it^t^^^^^^^  excite  the  sensibility  of  paralysed  part. 

SnB-(DM)ER  2.  An^STHETICA  (a.ac<T0,n.d;  fiom  a  non,  and  a..6,n.a). 


Narcltica  (v«o*.a,md,  from  rap..a.,,  a  be?mmhinf^)  ;  anodjjna  (hr^Bra^ 
from  a  non,\nd  6lvvn,  pain) ;  paregorica  {^a^m^^a,  from  .ap,,yopeu|,  i 
In^he  or  aiwease).  Agents  wliich  diminish  sensibility  or  relieve  pam.  The 
Cm  a^Xtiea^  commonly  applied  to  agents  which  dimmish  common 

"Sl^^XiSls^^siderable  number  of  agents,  viz.  the  .^^^^^ 
J^:i^a,caZalina,  and  solanacea  mydriatica  before  mentioned  (see  - 
9  05  et  seq.),  to  which  must  be  added  aconitum  napelJus,  acomtina,  ve>atna, 
1^:^iprotoxydum,  Hydrocyanic  acid,  and  t^ie  f^^^^^^^^^^, 
it,  and  the  alkaline  cyanides.  These  agents  considered  as  anaesthetics  may 
hp  arranged  in  two  divisions,  as  follows  : —  „„m,Yion 
1  Vapours  or  gases  which,  when  inhded,  tempornrily  ^"^P<^^^^^the  onim  n 

or  general  sensibility  of  the  body;  in  other  M'ords,  Pf'^'l^^^  "^^^"^J^  ^^^V . ,  ' 
:^e^iereby  fitted  il  preventing  inini  ^^f^J^^^^^^- 
tion,  are  the  ansesthetics  commonly  so  called.    1  sli^li  ^'Crm  uicm 
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thetica  pneumatica  {irrevfxdriKa  •  from  Trvew,  J irt'flMtf),  to  distinguish  them 
from  other  aiifesthetic  agents. 

Those  in  common  use  are  the  vapours  of  chloroform  and  ether  (sulphuric 
ether) . 

Protoxide  of  nitrogen  and  the  vapours  of  ki/drochloric  and  nitric  ethers,  of  benzine,  and  of 
bisulpkuret  of  carbon,  are  said  to  produce  similar  effects. 

By  inhalation  these  vapours  are  absorbed  into  the  blood.  This  is  proved 
by  the  detection  of  them  in  different  parts  of  the  body  (even  in  amputated 
limbs),  and  by  their  continued  exhalation  by  the  breath  for  some  time  after 
the  individual  has  ceased  to  inhale  them. 

The  blood  thus  holding  in  solution  the  vapour  of  the  ansethestic  agent,  acts 
on  the  nervous  centres,  and  disturbs  or  suspends,  or  even  destroys,  their 
functions. 

All  the  functions  of  the  nervous  centres  are  not  simultaneously,  but  suc- 
cessively and  progressively,  affected.  The  intellect  or  mind,  and  volition  or  the 
power  of  regulating  locomotion,  are  first  lost ;  then  sensation  and  motion  j 
and  lastly  the  power  of  respiration.  The  action  of  certain  parts  supplied  by 
the  ganglionic  system  of  nerves,  as  the  heart  and  intestines,  continues  for 
some  time  after  the  death  of  the  individual. 

Mourens*  thus  describes  the  successive  and  progressive  action  of  ether  on  the  nervous 
centres  :— First  the  cerebral  lobes  lose  their  power,  viz.  the  intellect ;  next  the  cerebellum 
loses  its,  VIZ.  the  power  of  regulating  locomotion;  afterwards  the  spinal,  marrow  loses  the 
prmciple  of  sensation  and  motion ;  and  lastly,  the  medulla  oblongata  loses  its  power,  viz. 
the  motor  principle  of  respiration ;  and  with  this,  life  is  lost. 

,  The  effects  produced  by  the  inhalation  of  these  agents  may  be  conveniently 
arranged  in  three  stages  :    the  first  stage  is  that  in  which  the  mind  is  clear, 
though  the  feelings  are  somewhat  altered,  and  volition  is  exercised.  The 
second  stage  is  that  of  inebriation,  in  which  both  the  mental  faculties  and 
volition  are  impaired,  but  in  which  consciousness  still  remains.    The  third 
stage  IS  that  of  unconsciousness  or  insensibility,  or  dead  drunkenness.    Of  this 
■third  stage  there  are  three  degrees  :-In  the  first  or  mildest,  the  respiration 
lexists  j  and  muscular  twitches,  involuntary  movements  or  rigidity  of  themus- 
icles,  and  groans  and  cries,  sometimes  occur;  but  no  articulate  sounds  :  in  one 
-use  (that  of  a  man)  operated  on  under  the  influence  of  chloroform,  at  the 
ondon  Hospital,  an  imperfect  and  slight  attack  of  opisthotonos  took  place. 
1  the  second  degree,  the  insensibility  is  complete,  but  no  movements,  except 
ose  ot  respiration,  are  observed ;  the  breathing  is  often  attended  with  snoring 
id  occasionally  with  stertor  ;  the  iris  is  fixed  ;  and  the  orbicularis  palpebrarum 
does  not  contract  when  touched.    In  the  third  degree,  the  respiration  is 
[);iralysed,  and  death  occurs. 

In  a  fatal  case  from  the  inhalation  of  chloroform,  after  insensibility  had 
H  on  induced  the  patient  (a  ,irl,  aged  15,)  gave  a  kick  or  twitch  at  the 
•M-mmation  of  the  incision;  her  lips,  which  had  been  previouslv  of  ffood 
^o  our,  became  suddenly  blanched,  and  she  spluttered  as  if  in  epilesv  No 
'  i'.  ' pSr      rct-pe.'"  commencement  of  inhiiation. 
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P 


210         PHARMACOLOGICAL  HEM EDIES.— Medicines. 

There  is  diminished  sensibility  to  pain  durnig  the  second  stage.  Complete 
insensibility  to  pain  exists  during  the  third  stage  :  in  some  cases  it  is  also 
found  in  the  second  stage.  Unconsciousness,  therefore,  is  not  absolutely 
essential  to  the  ansesthetic  effect.^  •  ,  i  • 

When  patients  are  recovering  from  the  state  of  insensibility,  the  inhalation 
havin"-  been  discontinued,  it  often  happens  that  they  acquire  consciousness, 
visiont  hearing,  and  the  power  of  speech,  without  becoming  sensible  to  the 
pain  of  an  operation.  _  ^        r  .1 

Every  one  is  now  familiar  with  the  apphcation  of  these  anesthetics  tor  the 
prevention  of  pain  during  surgical  operations  and  parturition.  They  have 
also  been  used  with  much  success  in  other  cases  as  anodynes,  antispasmodics, 

and  soporifics.  .       ,.  ,  . 

2  The  second  division  of  anesthetics  consists  of  sohd  and  hquid  agents 
which  when  swallowed,  injected  mto  the  rectum,  or  applied  to  the  skm, 
alleviate  pain.  It  includes,  therefore,  all  those  substances  to  which  the  term 
anodyne  has  hitherto  been  usually  apphed.  The  agents  belonging  to  this 
division  may  be  arranged  in  three  groups  as  follows  :—  _ 

a  Some  of  these  agents,  when  applied  to  the  skm  or  lips,  occasion  numb- 
ness of  the  part,  along  with  tingling  and  pricking,  somewhat  analogous  to 
the  feehng  which  is  experienced  when  sensation  is  returning  to  a  part  which 
has  been  "  asleep,"  after  the  removal  of  pressure  upon  a  nerve,  and  which  is 
commonly  called  -phis  and  needles."  Such  agents  may  be  denomma  ed 
7ierve.hemmihers.  The  topical  effect  which  they  produce  is  allied  to  that 
occasioned  by  some  acrids  3  but  is  devoid  of  the  sensation  of  heat. 

Aconitum  napellm,  aconitina,  and  veratria,  produce  the  effects  just 

"^^Tincture  of  aconite,  when  taken  internally  in  small  doses,  produces, 
especially  in  hysterical  females,  tingling,  numbness  and  vanous  anomalous 
sensations  in  different  parts  of  the  body.  These  remote  effects  probably  depend 
on  the  topical  action  of  the  active  prmciple  of  the  acomte  on  the  nerves 
through  the  medium  of  the  blood  (see  p.  203). 
.  The  henumbers  are  adapted  for  the  relief  ot  neuralgia.  _ 

R  Some  anesthetics  produce  no  perceptible  alteration  in  the  norma  feeling 
of  the  parts  to  which  they  are  applied,  though,  when  taken  internally  they 
become  absorbed,  and  reheve  pain.  Their  anodyne  effect  seems  referable  to 
tirTnflurce^  o^^^^  the  nervL  centres,  on  which  they  act  as  stupefacien  s. 
These  are  the  agents  to  which  the  term  anodyne  x%  usually  apphed.  ihi. 
group  includes  the  meconica,  methystica,  cannahina,  ^^^^  ";r 
driJiica.  Of  these,  ether,  opium,  and  morphia  are  by  ar  the  most  e  t  1 
and  effective  anodynes  for  relieving  acute  pam  of  internal  0^8^"^  riiev  are 
most  successful  in  alleviating  spasmodic  pain  (see 

y.  Another  group  of  agents  used  for  relievmg  certam  kinds  of  F  '^nc  « 
hydrocyanic  acid,  and  substances  contaimng  this  acid  (as  volatile  otl^f 

.  Dr.  Snow  ^Lanoet,  Feb.  12.  1848.)  ^^^^^^  "VSrS^^^^Si^^i" 
surgical  operations,  previous  uuconsciousi.css  must  ,         '  the  influence  of  ether,  without 

Irishman' had  his  le,  ,ur.puta,ed,  H  ^  «  'J^l^^ 

experiencing  pan. ;  and  the  sly  vvn.Ks  and  '^j'''  ''J'  ^  j  „f  cverv  ].ersou  present  of  his  con- 
observations  made  m  the  intervals  '^^^ /^^  ^""f^^  cnse  "ap  'oared  in  .he  Ti.es,  and 

B^iouaness  during  the  whole  peru.d.    A  r impe  e  t  rcpo. t  ol  tl,  1     ^  .jrit.annkcr. 

ivas  copied  into  the  Loudon  Medical  Gazelle,  Jan.  1^,  l^-H-  1  i 
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bitter  ahnotids,  cherry -laurel  water,  kc),  arsenic,  trisnitrate  of  bismuth, 
ferruf/inea,  and  disiilphate  ofquina. 

These  agents  relieve  only  certain  kinds  of  pain^  such  as  that  coramoidy 
known  as  neuralgic;  and  not  always  this.  They  do  not  act  either  as 
benumbers  or  stupefacients. 

Hydrocyauic  acid  has  a  very  sliglit  benumbing  elfect  on  the  nerves  of  common  sensation  ; 
and,  in  large  doses,  occasions  sudden  loss  of  intellect,  sensation,  and  volition,  usually  with 
convulsions. 

In  many  cases^  if  not  in  all,  the  pain  which  they  relieve  is  produced  by 
reflection  or  sympathy.  This  reflection  of  impressions  which  produce  sensation 
is  eflfected  by  the  nervous  (probably  the  spinal)  centre. 

The  agents  above  enumerated  as  relieving  neuralgia  probably  do  so  by 
their  influence  on  the  nervous  centre.  Hydrocyanic  acid  is  well  known  to 
depress  the  reflex  motor  functions  of  the  spinal  cord,  and  it  is  not  unlikely, 
therefore,  that  it  does  the  same  with  the  reflex  sensory  functions.  The  metallic 
salts,  above  mentioned  as  being  useful  in  neuralgia,  are  valuable  agents  in 
relieving  certain  disorders  referable  to  the  reflex  motor  functions  of  the  cord, 
such  as  chorea  (see  a/ite,  pp.  195  and  197). 

This  group .  of  ansesthetica  is  applicable  to  neuralgia  in  general ;  lyit 
is  more  particularly  serviceable  in  the  neuralgia  of  certain  parts,  as  of 
the  face  (tic  douloureux),  of  the  stomach  (gastrodynia),  and  of  the  bowels 
(enterodynia) . 

Order  3.  Cinetica  {KivriTiKa-,  from  dvi](ng,  motion).  Agents  affecting 
the  voluntary  and  reflex-spinal  movements. 

The  cinetica  may  be  considered  under  four  heads,  according  as  they  affect 
the  tonicity  or  the  irritability  of  muscles,  the  exercise  of  volition,  or  reflex- 
spinal  action. 

a.  Cinetica  affecting  the  tonicity  of  muscles. — Muscular,  as  well  as 
some  non-muscular,  parts  possess  the  property  called  tonicity  or  tone,  some- 
times termed  retractility.  It  is  a  tendency  to  passive  or  slow  and  moderate 
contraction  not  necessarily  alternating  with  relaxation.  It  is  augmented  by 
cold  and  impaired  by  heat.  It  is  greatly  influenced  by,  if  it  be  not  absolutely 
dependent  on,  the  cerebro-spinal  system. ^ 

Pharmaceutical  agents  which  augment  the  tonicity  are  called  tonics,  while 
those  which  lessen  it  are  denominated  relaxants. 

Sub-order  a.  Tonica  [toviko.-^  from  rovoq,  tone).  Corroborantia  ^qu 
rohorantia ;  euplastica.    Agents  which  increase  the  tone  of  the  system. 

Dr.  Billing2  gives  the  following  definition  of  tonics :-"  Tonics  are  substances  which 
ther  immediately  nor  sensibly  call  forth  actions  like  stimulants,  nor  depress  them  like 
latives,  but  give  power  to  the  nervous  system  to  generate  or  secrete  the  nervous  in- 
i  cnce  by  which  the  whole  frame  is  strengthened." 

The  action  of  a  tonic  must  not  be  confounded  with  that  of  a  stimu- 
lant. Tonics  give  strength,  stimulants  call  it  forth.  Stimulants  excite 
='^:tion;  but  action  is  not  strength:  on  the  contrary,  over-action  increases 
•exhaustion. 3 


See  Dr.  M.  Hall  On  the  Diseases  and  Derangements  of  the  Nervous  Suslnn,  p.  78 
tirst  Principles  of  Medicine,  p.  92,  4th  edit.  1841  '  i    '  • 

rijid.  p.  95. 
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The  following  is  a  list  of  tlio  substances  to  which  the  term  tonic  is  usually 
applied : — 

1.  VEGETABLE. 


MENISPKRMACEffi. 

Cocculus  palraatus — Radix  calumlce. 

PoLyGALACKJ3. 

Krameria  triandra — Radix  rhatanim. 

AURANTIACE^. 

Citrus  Liinonum — Cortex  frudus. 
Citrus  vulgaris^ — Cortex  fructtts. 

KuTACEiE. 

Galipea  officinalis — Cortex  cusparia. 

SiMARlIBACEiE. 

Simaruba  amara — C ortex  radicis, 
Picrsena  excelsa — Lignmn, 

LEGUMINOSiE. 

Hffimatoxylon  campcchianum — Lignum. 
Acacia  Catechu — Extractuw, 
Pterocarpus  inarsupium — Extraetum  {kino). 
■Rosacea. 

Rosa  gallica — Felala. 
Potentilla  Tormentilla— 
Geurn  urbauum — Radix, 

GteANATjE. 

Punica  trranatum—  Cortex  fructua. 

LYTHliACEiE. 

Lythrum  Salicaria — Radix. 
Stellate. 

Rubia  tinetorum — Radix. 

ClNCHONACE-^:. 

Cinchoua:  plurimtE  species — Cortex,  Quina, 
Cinchonia. 

Uncaria    Gambir  —  Extraetum    {Gambir  ; 
ComposiTjB.  _  \_Catechu). 

Taraxacum  Dens-leonis — Radix. 
Tanacetum  vulgarc — Herba. 
Artemisia  Absinthium— i^frAa. 
Anlhemis  nohWii—Flores. 
Inula  Helenium — Radix. 


ElllCACE^. 

Arctostaphylos  Uvaj-ursi — Folia. 

ApOCYNaCKjE. 

Strychnos  Nux  vomica— iSfwfKt/;  strychnia; 
brucia. 
Gentianace^. 

Gentian  a  lutea — Radix. 
Agathotes  Chirayta — Htrba. 
Erythrcea  Centaurium — Summitatea. 
Menyanthes  trifoliala — Herba. 

PoLYGONACEiE. 

Rheum — Radix. 
Polygonum  Bistorta — Radix. 
Rumex  aquaticus— jR«(/z>. 
Laueace^. 

Nectandra  Rodiei— Corto,  hebeerine. 

EUPHORBIACEJE. 

Croton  Cascarilla — Cortex. 

TjRTICACEiE. 

Humulus  Lupulus — Strobili. 
Ulmaceje. 

Ulmus  campestris — Cortex. 

CUPUUFEU^. 

Quercus  pedunculata — Cortex. 

Q,uercus  infectoria — GalUe  ;  addum  tanni- 
cum ;  acidum  gallicum. 
Salicace^. 

Salix  :  plurimse  species — Cortex,  Salicin. 
Smilace^. 

Smilax  :  plurimse  species— Radix. 

ACORACEiE. 

Acorns  Calamus — Rhizoma. 

LiCHENACE-S:. 

Cetraria  Islandica. 


2.  ANIMAL. 
Bos  taurus — Fel. 

8.  INORGANIC. 


Acida  mineralia  (see  ante,  p.  174).  ^ 
Alumen  (see  ante,  pp.  162  and  182). 
Ferruginea  (see  ante,  pp.  162  and  193). 


Argenti  nitras  N 
Bismuthi  trisnitras 
Cupri  sulphas 
Zinci  sulphas 
Zinci  acetas 


(see  aide,  pp.  162,  189, 
212,  and  219). 


Besides  the  preceding,  various  other  substances  are  by  some  writers  denomi- 
nated tonics. 

"The  term  tonic,"  says  Dr.  Billing,  "is  applicable  to  all  those  medicines  jhich  cure 
chronic  inflammation  without  being  either  stnimlant,  or  directly  sedative  or  deplelorv 
As  mercury  cures  inflammation,  both  when  stimulants  are  carefully  withheld  as.^vell  as 
when  they  are  necessarily  administered,  he  considers  this  metal  to  be  ueilher  stimulant 
nor  sedative,  but  tonic ;  that  is,  by  its  specific  action  on  tiie  cap.  lanes  whether  di.cctly 
on  thedr  issue,  or  through  the  medium  of  their  nerves,  it  causes  tjiem  to  contra  t_M  en 
houffh  all  the  injecting  force  of  the  heart  were  taken  olf  by  sedative  treatment)  t  ey 
louia  othave  hid  poVer  to  close ;  for,  when  introduced  f^'^^  ^''''^'J: 
ToThe  capillaries,  and  gives  them  tone  to  contract,  analogous  to  the  effect  ol  an  astungon. 
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applied  to  external  sores.  Liquor  arseuicalis,  nitrate  of  silver,  the  Bulpliatcs  of  copper 
land  iron,  niezereon,  dulcamara  colcliicum,  &c.,  have  a  similar  action,  some  of  which  are 
wore  available  than  others  in  particular  cases."  "  Even  narcotics  frequently  become,  in 
an  indirect  manner,  most  usefully  tonic." 

The  active  principles  of  the  tonics  are  of  five  kinds  : — 

1 .  Vegetalle alkaloids,  as  quina,  cinchonia,  bebeerine,  strychnia,  brucia^  &c. 
I  2.  V ^ffetahle  crystallizahle  hut  indifferent  principles,  as  salicin,  casca- 
irillin,  gentianin^  &c. 

3.  Vegetalle  acids,  as  tannic,  gallic,  chrjsophanic,  &o.  acids, 
j  4.  Animal  matter,  bile, 

I  B.  Inorganic  substances.  Certain  metals,  as  iron,  arsenic,  silver,  copper, 
sine,  bismuth,  and  aluminum,  form  compounds  which  are  used  as  tonics. 
5ome  of  the  mineral  acids,  as  the  sulphuric,  nitric,  and  hydrochloric,  are 
employed  as  tonics. 

Some  of  the  vegetable  tonics  are  said  to  owe  their  bitterness  and  medicinal  activity  to 
prmciple  to  which  the  terms  materia  hermaphrodita,  materia  saponacea,  and  extractive 
latter,  have  been  applied.  It  is  described  as  being  of  a  brown  colour,  soluble  in  water 
ud  alcohol,  insoluble  m  ether,  and  hecommg  insoluble  in  water  by  long-continued  boihng 
by  exposure  to  hght  and  air. 

That  a  substance,  or  mixture  of  substances,  possessed  of  those  properties  may  be  ob- 
amed  from  vanous  plants  cannot  be  doubted,  but  it  is  not  prolmble  that  chemists  have 
et  succeeded  m  obtaimng  a  proximate  principle  to  which  the  term  extractive  can  with 
ropriety  be  apphed.  What  has  hitherto  been  procured  is  a  mixture  or  compound  of 
iveral  pnuciples,  such  as  vegetable  acids  and  their  combinations  with  potash  and  hme, 
jiounng  matter,  su^ar  gum  (rendered  soluble  in  alcohol  by  its  combmation  with  other 
ubstances),  vegetable  bases,  &c. 

The  topical  effects  of  the  tonics,  considered  as  a  class,  are  not  very  consi- 
erable.    Thosewhich  contain  tannic  acid,  as  well  as  the  mineral  astringents,  act 
imicaily  on  the  tissues  to  which  they  are  applied  (see  ante,  pp.  98  and  162). 
ihe  tonic  prmciples,  when  taken  into  the  stomach,  form,  in  most  cases, 
•^w  chemical  combinations ;  then  become  absorbed,  and  are  afterwards  thrown 
It  ot  the  system  by  the  excreting  organs.    Some  of  them  {e.  g.  quina  and 
sophamc  acid  [colouring  matter  of  rhubarb])  have  been  detected  in  the 
'1;  some  {e.  g.  tannic,  gaDic,  and  chrysophanic  acids,  and  quina)  have 
eu  tound  in  the  urine;  some  [e.  g.  quina)  in  the  milk  ;  and  some  {e.  q. 
sophamc  acid)  m  the  cutaneous  transpiration  (see  ante,^^.  105  and  106), 
changes  which  the  mineral  substances  used  as  tonics  suffer,  and  the 
^nces  ot  their  absorption  and  subsequent  excretion,  have  been  before 
ly(:rt,ed  to  (see  Span<em.ica,  p.  173,  and  Hmnatinica,  p.  193). 
ihe  agents  called  tonics  only  act  as  such  in  certain  states  of  disease 
nider  other  conditions  they  act  as  irritants  or  stimulants,  or  even  as  sedatives! 

n  the  healthy  state  moderate  doses  produce  no  sensible  effects,  or  perhaps 
^.  ght  excitement  of  the  appetite  merely,  while  large  quantities  give  rise  to 
'  .ea  and  vomiting.    They  may  then  act  as  sedatives  by  nauseating  In 
i'ation  or  inflammation  of  the  stomach  and  intestines,  and  in  febrile  con 
•ons  of  system,  attended  with  a  hot  and  dry  skin,    nd  a  furfed  and  dry 

i^tpt  up  by,  a  weakened  state  of  the  intestinal  tube,  tonics,  by  restoring 
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strength,  may  produce  constipation.  On  the  other  hand,  when  constipation 
depends  on  a  debilitated  and  torpid  condition  of  this  tube — a  circumstance 
not  ancommou  in  females —tonics  not  unfrequently  occasion  alvine  evacua- 
tions. Dr.  Cullen,  having  noticed  how  frequently  bitters  act  as  laxatives  and 
purgatives,  has  inserted  them  in  his  list  of  cathartics. 

Tonics  are  closely  related  to  stimulants ;  and,  on  many  occasions,  the 
so-called  tonic  substances  act  really  as  stimulants.  Thus,  in  weak  but  irri- 
table subjects  recovering  from  a  protracted  state  of  fever,  disulphate  of 
quina  will  frequently  act  both  as  a  local  irritant  and  stimulant,  and  produce 
nausea,  vomiting,  furred  tongue,  a  febrile  state  of  system,  headache,  &c. 

Some  of  the  agents  employed  as  tonics  produce,  when  taken  in  large  doses, 
convulsive  movements,  or  even  a  tetanic  state,  giddiness,  delirium,  kc. 

Tonics  are  employed  where  the  tonicity  of  the  system  is  defective ;  that  is, 
in  cases  of  atony  or  debiHty,  with  a  soft,  flaccid,  and  loose  condition  of  the 
soft  soUds.  Properly  administered  in  these  cases,  their  true  tonic  operation  is 
then  observed.  Their  immediate  effects  are  to  increase  the  appetite  and  assist 
digestion.  After  they  have  been  administered  for  some  time,  the  soft  soHds 
(as  the  muscles,  ceUular  tissue,  &u.)  become  firmer,  the  muscular  strength 
greater,  and  the  pulse  stronger,  though  not  quicker.  _  In  fact,  all  the 
functions  are  performed  with  more  energy,  and  the  patient  is  capable  of  greater 
exertion. 

'  Tonics  are  remarkable  for  their  peculiar  and  powerful  curative  agency  in 
certain  diseases  whose  pathology  is  very  obscure.  I  refer  now  to  the  cure  of 
ague  by  arsenic  and  quina  ;  of  chorea  by  arsenic  and  iron  j  of  neuralgia  by 
arsenic,  quina,  and  iron ;  and  of  epilepsy  by  arsenic,  silver,  and  zinc  (see 
pp.  190,  197,  198,  and  211).  These  effects  prove  the  action  of  tonics  on  the 
central  organs  of  the  nervous  system. 

This  order  may  be  arranged  in  three  sections,  as  follows  : —  ^ 
1.  AsTEiNGENTiA  Yegetabilia  Pura. — Purc  Vegetable  astringents.  This 
section  comprehends  those  vege^ble  tonics  which  possess  considerable  astrin- 
gency  with  little  or  no  bitterness  ;^  such  as  tannic  and  galhc  acids,  oak-bark, 
nut-galls,  uva-ursi,  catechu,  logwood,  rhatan^,  turnientilla,  pomegranate-rind, 
bistort,  and  kino.  These  agents  are  principally  remarkable  for  causing  local 
contraction  and  corrugation  (or  astriction)  of  the  tissues.  They  contract  and 
give  greater  density  to  the  muscular  fibres,  diminish  the  calibre  of  the  blood- 
vessels and  exhalants,  and  thereby  check  hemorrhage  (whence  their  denomina- 
tion of  styj^tics),  and  diminish  secretion  and  exhalation  when  applied  to 
mucous  membranes  or  other  secreting  surfaces.  In  the  mouth  they  give  rise 
to  a  pecuhar  sensation  of  roughness  and  stypticity.  These  effects  have  been 
ascribed  to  a  chemical  or  physical  agency.  Thus  Dr.  Cullen  places  astrni- 
gents  among  substances  acting  on  the  simple  solids,  though,  in  another  part 
of  his  treatise,  he  admits  that  they  act  on  the  living  as  well  as  on  the  simple 
solids.  The  late  Dr.  Adair  Crawford2  ascribed  the  effects  of  both  astringents 
and  bitters  to  their  influence  in  promoting  the  cohesion  of  the  animal  fibre. 
He  immersed  some  pieces  of  intestines,  of  skin,  &c.  in  various  bitter  and 
astringent  infusions,  while  others  were  placed  in  water,  merely  as  a  standard  ; 


»  For  some  observations  on  the  distinction  between  astringency  and  bitterness,  see  Pcrcevar 
imf/.v,  vol  i.  2d  edil.  Lond.  1772. 
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..a  he  then  observed  the  co—  *  ^^^^^^^  tl'^^^Z 
uch  he  inferred  the  relative  ^ic    h  vital  powers  of  the 

reasoning  natnraily  leads  to  erroneous  n^e^^^^^^^^^^  ^^^.^^^  astringents  are 

system  are  quite  overlooked.  y;;;rf4^f;^thanLl  or  chemical  alteration, 
ulefulinobviating,depends  no  ona^^^^^^^^^^  ^^^^^^^^^^^  ts 

but  on  some  change  m  the  state  of  ^      PJ^^%  ^^^^    physical  or  chemical  ac- 
vvhich  counteract  it  n^^^^have  some  other  than  a         ]  y 

tion.  Moreover,  the  results  0^^^^^^'^^^^  1  ^^^a  t  the  substances  employed, 
different  degrees  of  antiseptic  power  P°^«^^^^^^^^^^  tomes  :  administered 

Astringents  produce  the  co.istitutionaieff^^^^^^^^^  ^^^^  .^^^^^3, 

in  moderate  doses,  they  promote  ff^  ,^P^^^"  capable  of  fulfilling  the 
the  tone  and  vigour  of  the  general  sy^^em  i  y  ^hus;  they  have  the  power 
same  therapeutic  indications  as  the  btter^^^^^^^  intermittent  fever;  and  m 
of  preventing  the  occurrence  o  ^  P^J^^^^  their  power  of  checking 
cases  of  debility  are  ^^'^^^^f^^^^^^^  em'ployed  for  its  local 

debilitating  discharges.  tms  group     ^     J       to  prevent  or  check 

effects,  to  obviate  relaxation  of  fibres  and  tissues,  ana  p 

T  wT-Srtonics.  These  are_cliaracterised  by  bitterness.  Theymay 
be  arranged  in  five  sections,  ^^.Jf  °^sim^ie  or  pure  bitters.  This  group  in- 
eludes  those  vegetable  tomes  wh^^ 

astringency  or  aroma.    To  this  ^JJi^io^  ^  these  must  be  added, 

tian,  chirayta,  common  centaury,  .^^"^^^^^^^^  p,,nciples  before  men- 
the  vegetable  alkaloids  and  the  crystal  izabk^  P^^^^  ^^^.^^ 

tioned.    These  remedies        employed       PJ^r^'"  ^  general  tonics 

digestion  in  atonic  and  enfeebled  conditions  of  ^^^^  jrciauV  of  ^he  muscles  ; 
in  feebleness  and  debility  of  the  whole  system  ^  P^^^^^^^  Their  beneficial 
as  antiperiodics  in  intermittent  diseases ;       as  «^ 

operation  m  expelhng  intestinal  J  ^^^^^^^^^^^^^^^ 

influenceovertheseparasiticalanimals,  but  ought  £r^^^^^^^^^^^ 

to  their  improvement  of  the  condition  of  t^^^/^^.^^f  ^tl  ese^  The 
removal  of  those  states  which  favour  the  production  ot  these  ^emg^ 
power  which  they  possess  of  retarding  the  -^tous  fermenta^^^^^^^^ 
contribute  to  their  beneficial  operation  m  some  dyspeptic  cases  accomp 

with  acidity  and  flatulence.  ^  ;i^rv,,ilppnf  tonics  which  con- 

/3.  Amara  mucilaffinosa.-Unc^l^gnions  or  demulcent  tonics  wn  cn  c 
tain,  besides  a  bitter  principle,  mucilage  or  ^^avchy  matter  but  l^^^^^ 
aroma  or  asti;mgency.    This  -"^^^^^^^  Z 
'iddition  to  the  properties  ot  the  simple  Diuerb,  lucj  |j         „  ,  i 

l!;™:trit.ve%rVues.  possess 

b  S;'or"  0  astringency.  Th,s  group  ""-'-^"^^^  ^^^^^Zs 
cascariUa  an<'ustura.bark,  orange  and  lemon  peel,  and  hops,  iliese  substances 
p^e's  the  Combined  pJopertL  ot  aromat.cs  and  b.Uer  tomes,  and  are, 

therefore,  useful  "^-f '^'=^;;:;:l':f.:!;ResoWent  or  laxative  bitters.  To 

thi^section  are  referred  taraxacum  rhubarb  aloes,  and  e^^^.^^*^  «f ^^^^^^^^^^^^^^ 
addition  to  being  bitter  tonics,  these  agents  act  as  laxatives  or  puigative., 
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They  are  employed  as  mild  alterative  or  resolvent  tonics  in  chronic  visceral 
affections,  especially  dyspe|i!ia,  liver  complaints,  uterine  disorders,  &c. 

e.  Amara  astringentia, — Astringent  bitters.  This  group  contains  those 
vegetable  tonics  which  possess  both  bitterness  and  astringency  in  an  eminent 
degree.  It  includes  cinclioiia-bark,  elm-bark,  and  willow-bark.  It  com- 
bines the  effects  of  both  bitters  and  astringents,  and  is  by  far  the  most 
important  group  of  the  class,  since  it  contains  cinchona-bark,  the  most  powerful 
of  the  vegetable  tonics. 

3.  ToxViCA  MiNERALiA. — Mineral  tonics.  This  section  includes  the  metallic 
tonics  (see  ante,  pp.  162, 190,  and  193),  the  mineral  acids  [sQQante,-^.  174), 
and  alum  (see  ante,  p.  182). 

SuB-OBDER  /].  Relaxantia  DEPiuMiiNTiA. — Depressing  relaxants.  These 
are  agents  which  depress  and  lower  the  tonicity  of  fibres,  and  thereby  cause 
relaxation  of  muscular  and  other  tissues. 

To  this  sub -order  belong  the  nauseating  me^^Vs,  especially  emetic  tartar 
(see  emetica),  the  sedatives,  particularly  tobacco  (see  sedativa),  and  the 
anmthetica  pneumatica  (see  ante,  p.  209). 

These  agents  are  employed  to  lower  the  powers  of  the  muscular  and  vascular 
systems.  Thus  they  are  administered  to  cause  relaxation  of  the  muscles,  and 
thereby  to  enable  the  surgeon  to  effect  the  reduction  of  dislocations  of  the 
larger  joints,  and  of  strangulated  herniae.  When  they  are  employed  to  reduce 
the  power  of  the  heart  and  arteries  they  are  denominated  sedatives,  and  as 
such  will  be  noticed  hereafter. 

^.  Ginetica  affecting  the  irritahilii t/  of  muscles. — Irritability  is  a  pro- 
perty peculiar  to  muscular  structures,  and,  unlike  tonicity,  is  increased  by 
warmth,  and  decreased  by  cold. 

Most  physiologists  regard  irritability  as  an  inherent  property  in  the  muscles 
themselves  J  but  some^  consider  it  to  be  derived  from  the  spinal  cord. 
However  this  may  be,  it  is  admitted  by  all  that  the  irritability  of  muscles  is 
greatly  under  the  influence  of  the  nervous  system. 

The  contraction  of  muscular  fibres  may  be  induced  by  the  nervous  stimulus 
{vis  nervosa),  and  by  stimuli  acting  directly  on  the  muscular  fibre. 

The  antispasmodio  and  paralysing  effect  of  opium,  and  the  spasmodic  or 
tetanic  condition  induced  by  nux  vomica,  are  referable,  at  least  chiefly,  to 
changes  effected  in  the  nervous  stimulus,  and  not  to  alterations  of  the  con- 
tractility of  the  muscular  fibre.  Eor  Matteucci^  found  that,  in  frogs  poisoned 
by  opium  or  nux  vomica,  when  the  excitability  of  the  nerves  was  destroyed, 
and  when  the  electric  current  which  was  applied  to  them  no  longer  occasioned 
muscular  contractions,  tlie  muscles  themselves,  when  submitted  directly  to  the 
action  of  the  current,  underwent  contraction. 

The  cinetica  which  act  on  the  irritability  of  muscles  are  of  two  kinds, — 
those  which  augment,  and  those  which  lessen  this  property.  The  former 
produce  spasm  or  convulsions,  and  may  be  termed  spastica;  the  latter  pro- 
duce a  paralysed  state,  and  may  be  called  paralytica. 

Sub-order  y.  Spastica  {airaaTiKa,  from  awaaiQ,  a  convulsion  or  spasm)  ; 
convulsiva ;  tetanica.    Agents  which  augment  the  irritability  of  muscles 


1  Dr.  M.  Hall,  Medico- Chirnrgical  Tranmctiom,  vol.  xxii. 

2  LerJures  on  th<;  Physical  Phenomena  of  Living  Beings,  pp.  255-256,  Lond.  1847  ;  Traite  des 
Phhomhies  Eleclro-Pliysiologtques  des  Animaux,  pp.  241-242,  Paris,  1844. 
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and  excite  spasm  or  convulsion. — This  sub-order  includes  strychnia  and 
hrucia,  and  all  tlie  vegetable  substances  containing  these  alkaloids,  as  the 
seed  and  bark  of  the  stem  of  strychnos  iivx  vomica,  the  seed  of  utrychnos 
ignatia,  snake  wood  {lignum  columlnnum),  the  upas  tieute,  and  perhaps 
the  seed  of  cerbera  tanghin.  These  agents,  as  I  have  before  stated  (see 
p.  208),  excite  common  sensibility,  and  act  as  hyperccHthetica.  As  therapeutical 
agents  they  are  used,  in  torpid  or  paralytic  conditions  of  the  muscular  system, 
under  regulations  which  will  be  pointed  out  hereafter. 

Ca/itharides  appear  to  augment  the  irritability  of  at  least  some  muscular 
parts, — the  neck  of  the  bladder,  for  instance,  in  the  treatment  of  weakness 
and  paralysis  of  which  they  are  frequently  employed  with  advantage. 

Cataxeptica. — According  to  Dr.  O'Shaughnessy's  observations,  before  referred  to  (see 
ante,  p.  206),  cannabis  indica  produces  a  cataleptic  condition.  In  this  state  the  muscles 
are  moderately  contracted,  but  flexible  and  pUant,  and  the  limbs  retain  any  position  or 
attitude  in  which  they  may  be  placed.  It  is,  therefore,  a  modified  and  moderate  degree 
of  tonic  spasm ;  and  agents  which  induce  it  may  be  called  cataleptica  {KaTaAriwrtKo. ;  from 
KOTttArji^is,  catalepsy).  Indian  hemp  has  been  used  as  an  antispasmodic,  anodyne,  and 
soporific. 

Sub-order  Z.  Paralytica  (TrapaXunm ;  from  TrapaXDo-ie,  paralysis). — 
Agents  which  diminish  the  irritability  of  muscles,  and  occasion  weakness  or 
paralysis. 

This  sub-order  contains  conium  maculatuni  and  its  alkaloid  conia,  as 
well  as  several  of  the  subdivisions  of  the  order  Phrenica  before  noticed ;  as 
the  mecofuca,  methystica;  nicotiatice,  and  solanacea  mydriatica. 

These  agents  are  important  remedies  in  the  treatment  of  spasmodic  affec- 
tions; and  when  used  in  these  cases  they  are  termed  antispasmodics  {anii- 
spasmodica). 

Cinetica  affecting  the  movements  of  the  iris. — The  movements  of  the 
iris  are  influenced  by  many  medicinal  agents. 

1.  Some  cause  mydriasis  or  preternatural  dilatation  of  the  pupils.  These 
may  be  called  mydriatica.  Belladonna,  stramonium,  and  hyoscyamus,  are 
the  most  important  agents  possessing  this  property  {see  ante,  pp.  203  and  207). 
They  paralyse  not  only  the  muscular  fibres  of  the  iris,  and  thereby  cause 
mydriasis,  but  also  the  ciliary  muscle,  and  in  consequence  impair  the  adjusting 
faculty  of  the  eye.^  They  are  used  by  oculists  for  producing  dilatation  of 
the  pupil. 

2.  Some  agents  .cause  myosis  or  preternatural  contraction  of  the  pupiL 
These  may  be  termed  myositica.  Opium  and  morphia  produce  this  efi'ect 
(see  ante,  p.  206). 

Indications  for  the  use  of  the  mydriatica  or  myositica  in  cerebral  diseases- 
have  been  drawn  from  the  condition  of  the  pupil.  Thus  Dr.  Graves^  has 
proposed  the  employment  of  belladonna  in  tiiose  cases  of  fever  which  are 
attended  with  contraction  of  pupil;  and  Dr.  Holland^  has  suggested  that  in 
this  condition  of  pupil  opium  is  contra-indicated. 

y.  Cinetica  affecting  volition.— Cevtain  muscles,  called  voluntary,  are 
under  the  influence  of  the  volition  or  will. 


'  Sec  Todd  and  nowmnii's  Pliysiolor/iral  Avatomij,  vol.  ii.  pp.  27,  47,  and  48. 

-  Diibl.  Jimrn.  of  Mt'dlcul  Science,  July  1,  1838. 

'  Medical  Notes  and  Rnjlecliom,  \\.  427,  2d  edit.  1840. 
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1,  The  influence  of  the  will  over  these  muscles  raaj'  be  increased  by  stimu- 
lating liquors.  In  the  first  degree  of  the  effect  of  the  metlijstica  (see  ante, 
p.  205)  volition  may  be  said  to  be  in  excess. 

In  paralysis,  the  power  of  the  will  over  the  voluntary  muscles  is  lessened  or 
destroyed.  In  such  cases  strychnia  and  cantharides  sometimes  augment  the 
influence  of  volition  bv  heightening  the  irritability  of  the  muscles. 

In  some  cases,  as  in  chorea  and  delirium  tremens,  irregularities  occur  in 
the  movements  of  the  muscles  under  the  influence  of  the  will.  Agents  which 
prevent  these,  and  enable  the  will  to  control  and  regulate  the  contraction  of 
the  muscles  in  the  performance  of  its  acts,  may  be*  said  to  increase  and  render 
more  perfect  the  influence  of  vohtion  over  the  muscles.  Opium  and  morphia 
act  thus  in  delirium  tremens  (see  ante,  p.  206) ;  and  arsenic^  iron,  and  zinc, 
in  chorea  (see  ante,  pp.  189  and  197). 

2.  The  influence  of  the  will  over  the  muscles  is  lessened  by  inebriants  and 
stupefying  agents  (see  ante,  p.  205).  Morphia  and  opium  are  the  cerebro- 
spinals  usually  resorted  to  in  mania  to  depress  excessive  voluntary  action. 
They  are  generally  used  under  the  denomination  of  sedatives. 

^.  Cinetica  affecting  the  rejiex-spinal  functions.^ — The  reflex-spinal 
acts  are  independent  of  the  will.  They  are  accomplished  by  the  agency  of  the 
ms  nervosa  through  the  medium  of  the  incident  and  reflex  nerves  and  their 
connecting  centre. 

1.  Some  medicinal  substances  excite  reflex  actions.  The  sneezing  caused 
by  sternutatories,  and  the  vomiting  occasioned  by  emetics,  are  examples  of 
reflex  actions  excited  by  medicines.  These  reflex  acts  are  accompanied  by 
augmented  secretion  (see  ClasK  VIII.  Eccritica). 

2.  Some  medicinal  agents  exalt  the  reflex  function.  In  this  exalted  state, 
stimuli  which  have  no  such  effect  naturally  induce  morbid  and  even  spas- 
modic actions''  (HaU).  Strychnia  exalts  the  reflex  function.  Under  its 
influence  animals  are  thrown  into  convulsions  by  very  slight  causes,  as  by  the 
contact  of  external  bodies,  and  by  attempts  to  walk  and  to  respire.  Cantha- 
rides exalt  the  reflex  function  of  the  cervix  vesicae,  and  are  useful  in  eimresis. 

8.  Some  medicinal  agents  depress  the  reflex  functions.  Hydrocyanic  acid, 
conium,  belladonna,  stramonium,  and  cannabis  indica,  may  be  quoted  as 
examples.  Hydrocyanic  acid  is  a  valuable  remedy  for  allaying  vomiting,  hiccup, 
palpitation,  and  convulsive  cough.  Stramonium  gives  great  relief  in  attacks 
of  spasmodic  asthma  (see  ante,  p.  200). 

In  celerity  of  effect,  and  rapidity  with  which  they  prove  fatal,  no  agents 
exceed,  and  few  equal,  some  of  those  of  this  group,  such  as  hydrocyanic  acid 
and  conia  (the  active  principle  of  hemlock). 

The  phenomena  (sudden  loss  of  sensation,  of  volition,  and  of  consciousness,  with  con- 
vulsions) caused  by  poisonous  doses  of  hydrocyanic  acid  resemble  those  of  epilepsy.  Similar 
symptoms  also  sometimes  occur  from  the  loss  of  large  quantities  of  ..blood.  The  analogy 
between  these  three  conditions  {i.  e.  hydrocyanic  poisoning,  epilepsy,  and  the  effect  of 
hemorrhage,)  is  further  shewn  by  the  fact  that  tlie  symptoms  of  all  are  relieved  by  ammonia. 

Alcohol,  ether,  ammonia,  the  fetid  gum-resins,  the  empyreumatic  oils  and 
resins,  and  the  essential  oils,  are  valuable  anfisjjaKmodics  in  convulsive  and 


1  On  this  subject  the  reader  is  referred  to  Dr.  Marshall  Hull's  valuable  works  :  Memoirs  on  Ike 
Nervous  Si/xlem  ;  Diseases  and  Derangements  of  the  Nervous  Syslom  ;  and  his  New  Memoir  u>i  i/ie 
Nervous  System, 
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some  power  in  reducmg  the  °'  other  convulsive  affect.ons 

and  are  useful  in  relieving  chorea,  epilepsy,  au 

{see  a/i/f,  VP- 190  ^i'''^^^)-,  ,  „  s„„c  shen).    Agents  affecting  sleep. 
^  OKu^a  I  HvPNic.  (^'".™;  f'7j;::'^rnf  leep,  and  those  which  check 

or^^e^rr  Th:^o;L^^^^^^^^^       ^'^'-^^  --^^ 
-r:r ».  H— rca^^^  f f 

Hopnojyoei;  sommjica  ;  '^^'f.^'^^'^'';,  ^  ^^i^ts  already  referred  to  under  the 
'^he  most  important  h.ypnotjcs  a,e^ 

order  PAr..za.,  f'^^''''^^'^^JZT^^^^^^  ^' 

officma  u,  ^l^  '^^^^^^^  to  lie 

have  an  analogous  effect,   /^f^^  f    ^^'^^.^  °  is  considered  by 

al^^n- 0?        -S^^^^ ^'"^  ''-^  -"'^ 

being  unequally  acted  on.  ,„„.i:,.  *i,p  artion  of  the  cerebro-spinaha 

The  attempts  hitherto  made    j^^f  ^^^^^^rtMnks  that  opium  acts 

have  not  b«^-''<="^^,^"'';',^T,t  UeSdo  im  in  a  limited  dose,  affects 
specifically  on  the  cerebral  lobes  ;  t''f  ^^"7™™,  '°  ^^^^  that 
t  etuberculaquad— ^^^^^^  ,„t,  i,,,er 

?s  the  tact  that  sililar  symptoms  attend  dissimilar  affections. 

Thus  ««n..ay  be  induced  b,  agression  of        f-SS  oT  Jgod'.°' «t 
Mirium  may  ame  ° U  oblongata  and  spinalis,  or  b,  loss 

mednlla  oblongata  or  spinalis,  and  loss  ot  blood. 

Alterations  in  the  ciuantity  or  quality  of  the  blood  supplied  to  the  different 

««r'»-«4  1>1'-  25*.  268,  SOI,  »"J  l'^*' 
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parts  of  the  cerebral  and  spinal  systems,  ure  the  primary  causes  of  the 
changes  which  tlie  cerebro-spinalia  produce  in  the  coudition  of  the  functions 
of  these  systems. 

Augmented  arterial  action,  or  venous  congestion,  sometimes  attends  the  operation  of 
the  ccrebro-spniaha.  Mourens  declares  that  opium,  beUadonna,  alcohol,  and  nux  vomica 
give  rise  to  phenomena  resembling  those  which  ^attend  mechanical  lesions  of  the  parts  on 
which  he  asserts  these  agents  operate  (see  above) ;  and  furthermore  he  states,  that  in 
birds  It  IS  possible  to  observe,  through  the  cranium,  changes  of  colour  'some  alterations 
m  the  vascular  conditions  of  the  parts]  which  these  agents  effect  in  the  brain :  but  hi  re- 
peating his  experiments,  I  failed  in  observing  the  changes  referred  to.  ' 

1  have  already  noticed  the  attempts  made  to  explain  the  action  of  alcohol 
on  the  nervous  centres  on  physical  and  chemical  principles  (see  ante,  pp.  91 
92,  98,  and  113).  ^  n  > 

Alterations  effected  in  the  qualities  of  the  blood  by  abnormal  changes  going  on  withm 
the  system,  may,  in  some  cases,  be  the  cause  of  insanity.i 

Mode  op  Death. — As  the  sub-class  cerebro-spinalia  includes  the  most  ener- 
getic and  swiftly  acting  poisons,  the  mode  in  which  these  agents  produce  death 
becomes  a  most  interesting  topic  of  inquiry  :  the  more  especially  so,  as  the  con- 
sideration of  the  subject  leads  to  some  practical  conclusions  as  to  the  most 
appropriate  methods  of  treating  cases  of  poisoning  by  these  . substances. 

Usually,  if  not  invariably,  the  deadly  effect  begins  in  the  cerebro-spinal 
system,  and  is  produced  by  the  action  of  the  poison  contained  in  the  blood  on 
the  nervous  tissue.  In  some  cases,  perhaps,  the  primary  effect  may  be  on 
the  blood,  the  vitality  of  which  becomes  destroyed. 

When  the  deadly  effect  begins  in  the  cerebro-spinal  system,  death  is  occa- 
sioned by  apncea  or  by  syncope,  or  by  both. 

1.  Death  btj  ajmoea. — In  death  by  apncea,  or  breathlessness,  the  respiration 
ceases  before  the  stoppage  of  the  heart's  action. 

Apncea  may  be  induced  by  paralysis  of  the  muscles  of  respiration,  or  by 
spasm  of  these  parts. 

Paralytic  apnoea  is  produced  by  conium,  opium,  hydrocyanic  acid,  bella- 
donna, stramonium,  and  various  other  agents.  It  depends  on  defect  of  the 
reflex  or  excito-motory  action. 

These  are  the  cases  in  which  it  has  been  proposed  to  prolong  life  by  artificial  respira- 
tion until  the  effect  of  the  poison  has  passed  off.  The  proposition  is  not  supported 
merely  by  its  ingeniousness  and  plausibility,  but  by  experience.  The  following  is  a  case 
in  point,  related  by  Mr.  Whateley,  and  quoted  by  Or.  (Dhristison  -^—K  middle-aged  man 
swallowed  half  an  ounce  of  crude  opium,  and  soon  became  lethargic.  He  was  roused 
from  this  state  by  appropriate  remedies,  and  his  surgeon  left  him  ;  but,  the  poison  not 
having  been  sufficiently  discharged,  he  fell  again  into  a  state  of  stupor ;  aud  when  the 
surgeon  returned  he  found  the  face  pale,  cold,  and  deadly,  the  lips  black,  the  eyelids 
motionless,  so  as  to  remain  in  any  position  in  which  they  were  placed,  the  pulse  very 
smaU  and  irregular,  and  the  respiration  quite  extinct.  The  chest  was  imnit-diately 
inflated  by  artiucial  means ;  and,  when  this  had  been  persevered  in  for  seven  minutes,  ex- 
piration became  accompanied  with  a  croak,  which  was  gradually  increased  iu  strength  till 

'  On  this  subject,  see  Observations  on  the  Proximate  Cause  of  Insanity,  by  James  Sheppard, 
M.E.C.S.,  hdny  an  Attempt  to  prove  that  Insanity  is  dependent  on  a  Morbid  Condition  of  the 
Blood,  Lond.  1844.  Also,  IJ/i  Hachish  et  de  V Alienation  Mentale,  Etudes  Psyc/iologiques,  par 
J.  Moreau,  Paris,  1846  (I'^orbes's  Brit,  and  Foreign  Med.  Eev.,  vol.  xxiii.) 

2  'IVeatise  on  Poisons,  p.  080,  3d  edit. 
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natural  brcatUin- was  established;  emetics  were  then  given,  and  the  patient  eventually 
Jec^red  -  A  ^^^^  c^^se  of  recovery  irom  poisomng  by  opium  by  arMc  al 

respSion,  has  been  detailed  gy  Mr.  Howship.^-Another  case  I  have  already  (see  ante, 

^•fhlle^seveUlimt  restored  animals,  apparently  dead  from  the  use  of  hydrocyanic 
acid  meX^^^^  artiRcial  respii4tion ;  and  Sir  Benjamm  Brodie  has  done  the 

same  with  auimals  apparently  killed  by  the  oil  of  bitter  almonds 

H  Tease  of  com p  ete  insensibility  from  intoxication,  related  by  Mr.  Sampson^  the 
comatose  state  was  bought  to  arise,  not  from  apoplexy,  but  from  torpor  of  the  brain, 
LTonsrquence  of  that  o?gan  being  imperfectly  suppHecl  with  blood  not  duly  oxygenated 
for  the  sliriU  tone  and  extreme  difficulty  of  respiration  showed  the  existence  of  collapse  ot 
the  glottis,  and  imperfect  transmission  of  air  into  the  lungs,  which  might  be  accounted  for 
bV  a  parai;sed  state  of  the  eighth  pair  of  nerves  and  reciuTent  branches.  Iracheotomy 
was  performed,  and  with  complete  success :  in  about  half  an  hour  the  respiration  was 
regular  and  easy  through  the  wouiid.^ 

Spasmodic  apnoea  is  of  two  kinds,  laryngeal  and  thoracic.  In  laryngeal 
spasmodic  apnoea  the  larynx  is  spasmodically  closed.  This  condition  occurs 
when  an  attempt  is  made  to  inspire  carbonic  acid  and  some  other  gases  (see 
ante,  p.  117).  In  thoracic  spasmodic  apnoea  the  muscles  of  respiration  are 
thrown  into  a  spasmodic  state,  whereby  respiration  is  stopped.  In  this_  case 
reflex  action  is  augmented.  Strychnia,  brucia,  and  the  substances  containing 
these  alkaloids,  act  in  this  way.  .    u  - 

2.  Death  by  syncope.— In  death  by  syncope  the  heart  ceases  to  beat 

before  respiration  stops. 

Syncope  may  be  induced  by  paralysis  of  the  heart,  or  by  spasm  ol  this 

organ. 

Paralytic  syncope  is  produced  by  tobacco,  foxglove,  aconite,  the  upas 
antiar,  and  probably  by  several  other  poisons. 

In  poisoning  by  agents  which  paralyse  the  heart  it  has  been  proposed  to  stimulate  this 
organ  by  shght  galvanic  shocks,  in  order  to  avert  the  fatal  termination.  Even  acupuncture 
has  been  advised,  if  the  patient  appear  in  articulo  mortis.  Bretouneau''  has  repeatedly 
punctured  the  brain,  heart,  lungs,  and  stomachs  of  young  dogs  without  the  least  incon- 
venience ;  and  Carraro*  has  successfully  tried  this  practice  on  animals  in  a  state  of  asphyxia. 

Spasmodic  syncope  is  sometimes  the  cause  of  death.  "  In  sudden  death 
from  drinking  a  quantity  of  raw  spirits,  or  of  very  cold  water  when  the  body 
is  heated,  the  heart  has  been  found  contracted."  ^ 

Sub-class  2.  Ganglionica.  Ganglionics. 

These  are  medicinal  agents  which  affect  the  sensibility  or  muscular  motion 
of  parts  supplied  by  the  ganglionic  or  sympathetic  system  of  nerves. 

The  sympathetic  nerve  exercises  a  threefold  function :  it  acts  as  a  sensitive  nerve  to 
the  parts  to  which  it  is  distributed ;  it  is  a  motor  nerve  for  certain  muscular  parts  ;  and 

'  Mi'dico-C/iirurgical  Transactions,  vol.  xx.  p.  86. 
^  Ihid.  vol,  XX.  p.  46. 

'  Dr.  Marshall  Hall  {On  the  Diseases  and  Derangements  of  the  Nervous  Si/stem,  p.  280,)  con- 
siders tiie  case  to  have  been  one  of  •'  paralysis  ol  the  pneumo-gastric  nerve  and  of  the  dilator  mus- 
cles of  the  larynx  ;"  and  that  the  same  condition  occurs,  not  only  in  intoxication,  but  probably  iu 
other  cases  of  coma,  as  in  that  of  apo))lcxy,  of  epilepsy,  from  opium,  &c. 

*  Bayle,  Travaux  Thcrapeuf-iques,  t.  i.  p.  432. 

*  Erperieuces  sur  des  animaux  asphi/ries  et  ramencs  a  la  vie  par  I'acupunciure  du  cociir,  iu 
Bayle,  op.  cit.  t.  i.  p.  495. 

«  Pririci/i/e.i  of  Medicine,  by  C.  J.      Williams,  M.D.  p.  375,  Loud.  1843. 
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it  exercises  an  influence  on  the  contractility  of  the  bloodvessels  and  on  the  functions  of 
nutrition  and  secretion.  But  inasmuch  as  the  influence  of  medicines  on  the  orpranic 
functions  of  this  nerve  is  very  obscure,  and  as  I  have  devoted  a  special  class  {Eccritica) 
to  medicines  acting  on  the  secernent  system,  1  liave  thought  it  advisable  to  include  under 
the  denomination  of  gangliouica  those  agents  only  which  affect  the  sensation  or  the  motion 
of  parts  to  which  this  nerve  is  distributed. 

1.  Affecting  the  heart  atrd  arteries. — Sometimes  we  are  called  on  to  aug- 
ment the  frequency  and  force  of  the  hearths  action.  We  endeavour  to  do  this 
by  the  agents  called  stimulants.  Sometimes  our  object  is  to  reduce  the  force 
and  frequency  of  the  action  of  the  heart  by  the  agents  termed  sedatives.  At 
other  times  we  are  required  to  control  irregularities  of  the  hearths  action,  or 
to  appease  acute  pain  referred  to  the  heart. 

Eor  irregularities  (such  as  palpitation,  &c.)  of  the  heart's  action  we  have  no 
particular  class  of  remedies.  Our  treatment  must  vary  with  the  causes  pro- 
ducing them.  Eor  painful  affections  referred  to  the  heart  (such  as  the  pain 
of  angina)  our  most  powerful  remedies  are  the  anaesthetics  before  mentioned 
(see  p.  208),  especially  opium  and  ether.  On  the  present  occasion  we  have 
to  notice  only  two  classes  of  agents,  viz.  stimulants  and  sedatives. 

Order  1.  Stimulantia  (from  stimulus,  a  goad  or  spur);  excitantia ; 
incitantia;  calefacientia  ;  sthenica  ;  ht/persthenica ;  diffusible  stimuli.^ 
"A  stimulant  is  that  which,  through  the  medium  of  the  nervous  system,  in- 
creases the  action  of  the  heart  and  other  organs,  by  calHng  forth  the  nervous 
influence,  or  by  facilitating  the  extrication  of  it  in  them''  (Billing^). 

Great  confusion  of  ideas  and  of  language  has  existed  with  respect  to  the  distinction 
between  stimulants,  sedatives,  narcotics,  and  tonics.  The  real  difference  between  them  has 
been  ably  and  clearly  pointed  out  by  my  friend  Dr.  Billing.  Stimulants,"  he  observes, 
"  promote  the  extrication  of  nervous  influence,  as  evinced  by  increased  action ;  sedatives 
the  reverse.  Narcotics  do  not  appear  to  alter  the  quantity  of  nervous  influence,  but 
merely  to  impede  its  communication."  Tonics,  on  the  other  hand,  "  neither  immediately 
nor  sensibly  call  forth  actions  like  stimulants,  nor  depress  them  like  sedatives,  but  give 
power  to  the  nervous  system  to  generate  or  secrete  the  nervous  influence  by  which  the 
whole  frame  is  strengthened." 

The  agents  used  as  stimulants  frequently  contain,  besides  their  stimulating 
principle,  another  agent  endowed  with  different  properties.  Thus  cinnamon 
contains,  besides  its  stimulating  principle  {volatile  oil),  an  astringent  sub- 
stance {tannic  acid) ;  cascarilla  and  chamomiles  contain  both  a  stimulating 
{volatile  oil)  and  a  tonic  principle  {bitter  extractive).  Such  agents,  there- 
fore, possess  a  two  fold  power. 

Sometimes  the  same  principle  produces,  under  different  circumstances, 
apparently  different  eflects.  Thus  brandy  in  moderate  quantities  acts  as  a 
stimulant;  but  taken  in  excess  it  overpowers  the  brain,  exhausts  the  nervous 


1  In  the  language  of  Brown,  difusible  stimuli  are  stimuli  which  possess  an  operation  ns  much 
quicker  and  more  powerful  than  that  of  the  articles  of  diet,  as  their  operation  is  of  shorter  duration. 
(Tlie  Works  of  Br.  John  Brown,  vol.  ii.  p.  230,  Lond.  1804.)  "  The  most  weak  degree  of  the 
diffusible  stimuli  are  the  white  wines,  except  madeira,  canary,  good  sherry  ;  and  the  red  wmes,  except 
port,  and  spirits  produced  by  distillation,  so  diluted  as  to  equal  the  strength  of  the  wines,  or  exceed 
it  a  little.  Still  higher  than  these  are  the  latter  taken  pure ;  and  higher  still  those  which  have 
undergone  many  rectilications  ;  the  strength  of  which  is  in  proportion  to  the  quantity  of  water  ex- 
pelled, and  of  tiie  alcohol  retained.  A  higher  place  in  the  scale  is  claimed  by  musk  volatile  alkali, 
camphor,— our  trials  of  which  are  not  yet  so  complete  as  to  ascertain  its  force  exactly  ;  next  comes 
ether,  and,  last  of  nil,  opium."  ic.i 

2  First  Principks  of  Mndir.i.m,  by  A.  Billing,  M.D.,  A.M.,  4lh  edit.  p.  ^7,  1841. 
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power,  and  impedes  its  generation,  disengagement,  and  communication ;  thus 
•irtino-  both  as  a  sedntive  and  narcotic.  ,  ,  , 

Tfe  topical  action  of  stimulants  is  not  I'^'^'^l^^^^^^ 
nh.hns  chan-es.  either   chemical  or  anatomical.      Some  stimulants  act 
ch  ^clllv  0^^^^^^^  parts  with  which  they  are  placed  in  contact ;         a  coho 
a  d    m^^^^^^^^^  (see^«/^^^,  P-  98):  and  many  of  them  operate  as  acrids  (se 
p  169),  and  produce  hyper^emia  of  the  parts  t^  which  they  are  applied  But 
he  e    fleets  Tre  not  produced  by  all  agents  when  acting  as  ^ti-ulaivts  a,^ 
therefore  cannot  be  considered  as  essential  to  their  action.    All  affect th^ 
gustatory  organ  ;  their  taste  being  warm,  pungent  and  acrid.    Moct  of  them 
Produce  a  sensation  of  heat  and  pain  when  applied  to  delicate  par  s  of  the 
skin  or  to  the  mucous  surfaces.    Swallowed  m  moderate  quantities  they  give 
rise  to  a  sensation  of  warmth  in  the  stomach,  promote  the  contraction  ot  the 
muscular  coat  of  the  stomach  and  intestines,  and  thereby  expel  gaseous 
matters,  and  assist  digestion.     In  general  they  produce  hypereemia  and 
increased  secretion  of  the  mucous  follicles  of  the  gastro -intestinal  surface. 
In  larger  quantities  they  excite  thirst,  and  often  give  rise  to  nausea  or 

vomiting.  ,       ,  i     i   i  • 

The  active  principle  of  most,  if  not  all  of  them,  becomes  absorbed  in  some 
cases,  perhaps,  after  having  undergone  a  greater  or  less  chemical  change. 
Ether,  alcohol,  and  the  volatile  oils  are  rapidly  absorbed ;  the  resmous  sub- 
stances more  slowly.  Those  which  are  very  slowly  absorbed  are  frequently 
in  part  evacuated  with  the  excrements  before  sufficient  time  has  elapsed  tor 
their  total  absorption.  Many  of  tliem  have  been  recognized  m  the  blood  by 
their  odour  (e.  g,  turpentine,  alcohol,  camphor,  the  odorous  principle  of  musk 
and  assafoetida,  and  Dippel's  oil,  see  ante,  p.  104).  These,  therefore,  have 
been  absorbed  unaltered.  A  very  large  number  of  them  have  been  recognized 
in  the  secretions  by  their  unaltered  odour  (see  ante,  pp.  105  and  106).  In 
the  urine  and  breath  they  have  been  especially  recognized.  In  some  cases, 
however,  the  odour  has  undergone  a  change ;  as  in  the  case  of  the  oil  of 
turpentine,  which  communicates  a  violet  odour  to  the  urine. 

While  in  the  blood  they  act  as  stimulants  to  the  heart  and  blood-vessels, 
and  increase  the  frequency  and  fulness  of  the  pulse.  They  do  this  probably 
by  coming  in  contact  with  the  surfaces  of  these  parts,  the  organic  nerves  of 
which  are  susceptible  of  the  impression  of  the  stimulating  particles. 

In  their  passage  out  of  the  system  through  the  secretory  organs,  stimulants 
act  as  topical  agents,  and  augment  secretion  (see  ante,  p.  114).  Hence  we 
find  among  them  some  of  our  most  powerful  and  effective  expectorants, 
sudorifics,  and  diuretics.  Exanthematous  eruptions  are  produced  by  some  of 
them  {e.  g.  copaiba,  cubebs,  &c.) 

The  augmented  action  of  the  heart  and  arteries  is  attended  with  quickened 
respiration,  and  an  increase  of  the  temperature  of  the  superficial  and  remote 
parts  of  the  body  ;  whence  the  stimulants  are  frequently  termed  calefacients. 

The  brain  and  spinal  cord  are  stimulated  to  a  more  active  performance  of 
their  functions  by  the  more  copious  supply  of  blood  which  they  receive.  In 
some  cases  functional  disorder  of  these  parts  is  produced. 

In  this  way,  the  stimulants,  by  causing  an  increased  supply  of  blood  to  the 
various  parts  of  the  body,  act  physiologically  as  functional  exalters,  or  patho- 
logically as  exciters  of  a  febrile  state. 
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Stimulants  are  used  for  various  purj)oses,  of  which  the  following  are  the 
most  important : — 

1.  As  topical  stimulants,  or  acrids.  The  uses  of  these  have  been  already 
briefly  noticed  (see  pp.  169). 

2.  As  stimulants  to  the  gastro -intestinal  canal  they  are  frequently  employed. 
When  administered  in  dyspeptic  cases  to  promote  digestion  they  are  called 
stomachics  {stomachia,  ffro/xaxtf-'a) ;  and  when  given  to  dispel  flatulence 
and  relieve  colicky  pain  they  are  termed  carminatives  {carminativa  ;  from 
carmen,  a  charm),  or  j^hysagogues  {iihijsagoga ;  ^uo-aywyci,  from  f  uaa, 
flatus,  and  aywyoc,  carrying  off). 

3.  As  stimulants  to  the  heart  and  vascular  system  they  are  employed  under 
the  name  of  cordials  [cardiaca ;  KaphiaKa,  from  KapUa,  the  heart,  also  the 
upper  orifice  of  the  stomach),  or  restoratives  {analeptica ;  avaXijirriKa, 
from  ava\>/>//'ig,  recovery  or  restoration). 

4.  As  stimulants  to  the  brain  they  are  used  under  the  denomination  of 
nervines  {nervina),  to  arouse  the  energies  and  correct  certain  disorders  of  the 
nervous  system.  When  these  disorders  are  of  a  spasmodic  nature  the 
remedies  often  bear  the  name  of  antispasmodics  {antispastnodica) ;  and 
when  the  malady  is  an  hysterical  one,  they  are  termed  antihysterics  {anti- 
hysterica). 

■  5.  As  stimulants  to  the  secreting  organs  they  are  frequently  used  to  increase, 
to  alter,  and  in  some  cases  to  check,  secretion. 

When  used  to  increase  secretion  they  are  called  evacuants  {evacuantia) ; 
and,  according  as  they  act  on'the  bronchial  membrane,  the  skin,  the  kidneys, 
the  uterus,  &c.,  they  bear  the  name  of  expectorants  {expectorantia,) 
sudorifics  [sudorifica),  diuretics  [diuretica],  emmenagogues  [emmenagoga), 
diuretics  {diuretica),  &c.    (See  Class  VIII.  Eccritica.) 

In  asthenic  fluxes  from  the  mucous  surfaces,  stimulants  are  frequently 
used  to  modify  and  check  secretion.  In  such  cases  they  appear  to  act  as 
astringents.  The  efiicacy  of  brandy  and  spices  in  diarrhoea,— of  cubebs, 
^  copaiba,  and  cantharides  in  leucorrhoea  and  gonorrhoea,— and  of  the  fetid  gums 
'^and  balsams  in  bronchorrhcea,— must  be  familiar  to  every  one.  These  different 
agents  probably  act  topically,  through  the  circulation,  on  the  secreting  organs ; 
but  how,  is  uncertain.  In  a  general  way  they  may  be  said  to  operate  on  the 
principle  of  counter-irritation  (see  ante,  pp.  127-129).  _  _ 

Stimulants  are  the  remedies  for  asthenic  disorders.  The  general  indication 
for  their  employment  is  exhaustion.  They  are  well  adapted  for  certain 
nervous  and  spasmodic  diseases,  as  hysteria;  in  which  there  is  great  nervous 
excitement,  a  feeble  circulation,  and  debility.  ... 

They  are  contra-indicated  in  maladies  of  a  sthenic  character ;  in  acute  in- 
flammation, ardent  fever,  hyperasmia,  and  plethora.  _ 

The  active  principles  of  the  stimulants  are  volatile  oil,  resm,  benzoic  and 
cinnamic  acids,  ammonia,  phosphorus,  and  the  methystica. 

The  stimulants  may  be  arranged,  according  to  the  nature  of  their  active 
principles,  in  six  sub-orders,  as  follows  :-the  a'thereo-oleosa,  the  resinosa, 
the  ammoniacalia  et  empyreumatica,  i\x^.  excreta  an imaha,  phosphorus, 

and  the  spiriiuosa  et  cetherea. 

SuB-oiiDEii  a.  ^Etiieueo-Oleosa  Vegetabilia.— Ihcse  are  vegetable  sti- 
mulants which  owe  their  medicinal  powers  to  volatile  oil  wholly  or  chiefly. 
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Magnouace^. 

Diiinys  Vfintm— Cortex. 
Ckucifek.t-. 

Cardamine  pratensis— fl^e'w- 
Cochlearia  Armoraoia — Radu: 

officinalis— 
Sinapis  alba— Smiwrt. 
"     nigra — Semina. 

POI-YGALE-E. 

Polvsala  Senega — Radix. 

AURANTIACEiE.  . 

Citrus  Aurantium  —  Co»-i!eJ^  frnrMs,  JHoies, 
Oleum  e  floribus  destiUatum. 
"     Umonnm  —  Corte.v  fruchcs.  Oleum  e 
fmcM  expressum. 
•    "    Bergamia— O/ewra  e  fructil  destiUatum. 
v\A?.?,ns-Cort>^:t  fructHs,   Oleum  6 
floribus  destiUatum. 

GUTTIFERjE. 

Canella  iWiZ.— Cortex. 

RUTACEjB. 

Rata  graveolens— Oleum. 
Barosina  creaata — lolia. 

^  Ros??ent.ifolia-0/«m  h  floribus  destiUatum. 

Myrtace^. 

Melaleuca  minor— Cafuputi. 
Cai-yophyllus  aromaticus- Jyore*  nondum  ex- 

jdieati.  Oleum. 
Eugenia  Pimeuta— i^rMCi!«*,  Oleum. 

UmBELLIFER-'E, 

FoeQlculum  dulce— J/mc/;««,  Oleum. 

Auethum  graved  ens— fmcifwi.  Oleum. 

Archangelica  officinalis— -R''<^*.r. 

Caruni  C^rnx—Fructus,  Oleum. 

Coriandrum  sativum — Fructus. 

Curainum  Cyrainnm— IVwcifz^?. 

Daucns  Caxotsi— Radix,  Fructus. 

Pimpinella  Anisum— Jlrwcte,  Oleum. 
Caprifoliace^. 

Sambucus  nigra— JYorn. 
Yalerianace^. 

Valeriana  sylvestris — Radix. 

COMPOSIT.E. 

Inula  Heleninm — Radix. 
Authemis  nobilis- J'/om,  Oleum. 
Anacyclus  Pyrcthrum— 2ia/-£r. 
Artemisia  Absinthium — Herba. 
Tanacetum  v\\.\^arc— Herba. 
Arnica  montana — Flores. 


Labiate. 

Hyssopus  officinalis- 
Lavandula  vera— i^/ow,  Oleum. 
Melissa  officinalis— -?/if?'5«. 
Mentha  piperita— Oleum. 
"      Pulegium— Olemn. 
"      viridis— iTeria,  Oleum. 
M ajorana  hortensis — Eerba. 
Origanum  vulgare—  Oleum  ex  herba. 
Rosmarinus  officinalis— il^^'i^'a,  Oleum. 
Sidvia  officinalis— JTe?'i«. 

MyristacE/E.  . 

Myristica  officinalis- iV«i^,  Macis,  Olea. 

LAURACEiE. 

Cinnamomum  Cassia— Corter,  Oleum. 

«  Zeylonicuiu— Oleum. 

Camphora  officinarum— 
Laurus  nobilis — Baccce. 
Sassafras  officinale— i^fZ^MOT,  Oleum. 

Aristolochiace^  . 
Aristolochia  Serpentaria— 
Asarum  Europseum — Folia. 

EuPHORBIACEiE. 

Croton  Eleuteria- <7(9r^^:r. 

PlPEKACE^. 

Piper  nigrum— J'V'Mcto. 
"    lougnm— i^rwcto*. 
"    Q,\x!oeh&— Fructus,  Oleum. 
Urttcace/e. 

Humulus  Lupulus— Sifroii/i,  Oleum. 
Dorsteuia  Contrayerva— 
Conifers. 

Juniperus  Sabina — Caeumina. 

"       commams— Fructus,  Oleum. 
Pinus;  plorimaj  species — Oleum. 

0KCH1DACE.E. 

Vanilla  aromatica — Fructus. 

ZlNGIBERACEiE. 

Zingiber  officinale — Rliizoma. 
Elettaria  Cardamomum— 
Curcuma  longa— Misowa. 
"  Zedoaiia— 
Iriuace^. 

Crocus  sativus— 

LiUACEyE. 

Allium  sativum— -B«/iw5. 
"  Ce])&—Bullms. 
Acorace/e. 

Acoius  Calamus— 2J/ti20OTa,  Oleum. 


Considered  with  reference  to  their  chemical  composition  the  volatile  oils 
are  of  two  kinds —the  sulphurated  and  the  non-sulphurated. 

a  Sulphuralecl  volatile  oils.—Oi  these  the  most  important  and  best  known 
are  the  oils  obtained  from  alliaceous  and  cruciferous  plants,  and  whose  hypo- 
thetical radical  is  (All  ^C^HS)  .  ,  ,  . 

These  oils  may  be  termed  the  allyle  oils,  to  distinguish  them  trora  other 
sulphurated  oils.  They  are  obtained  by  distillation  with  water  from  tlie 
respective  plants :  they  are  heavier  than  water,  have  a  very  pungent  fetid 
smell,  and  an  acrid  burning  taste,  and,  when  api)lied  to  the  skin,  cause  redness 
and  vesication.    Their  va[)0urs  cause  a  copious  flow  of  tears. 
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The  allyle  oils  are  of  two  kinds  :  some  consist  of  siilplmret  of  allylei  (AUS), 
others  of  sulphocyanide  of  allyle  (AUCyS).  The  former  are  obtained  from 
Liliacese,  the  latter  from  Cruciferaj. 


OmciNAL  Allyle  Oils. 


From  Liliacece. 
(AUS.) 

Oil  of  Allium  sativum. 

Cepa. 
"  Porrum. 


From  CrucifercB? 
(AUCyS.) 

Oil  of  Sinipis  nigra.^ 

"  Cochlearia  Armoracia. 
"         "  oificinalis. 


The  oils  (AllCyS)  obtained  from  Craciferse  by  distillation  with  water  do 
not  exist  ready  formed  in  the  vegetables  from  which  they  are  procured,  but 
are  produced  by  the  mutual  action  of  substances  existing  in  the  plants,  aided 
by  water. 

The  oil  of  hops  [Humulus  Lupulus)  contains  sulphur ;  but  it  probably 
does  not  belong  to  the  allyle  series. 

^.  No7i-sulphurated  volatile  oils. — These  are  of  two  kinds, — oxygenated 
and  non-oxygenated. 

Non-oxijgenated  oils  are  compounds  of  carbon  and  hydrogen,  and  tlieir 
empirical  formula  is  C^°H^.    The  following  oils  belong  to  this  section: — 


Volatile  oils  of  Coniferce. 

Oil  of  turpentine. 
Oil  of  juniper. 
Oil  of  savine. 

Volatile  oil  of  Zingiber aceee. 
Oil  of  cardamoms. 


Volatile  oils  of  Aurantiacece. 

Oil  of  lemons. 

Oil  of  citron,  or 

Oil  of  cedrate. 

Oil  of  neroli  (orange 

flower). 
Oil  of  oranges  (both 

bitter  and  sweet). 


Volatile  oils  of  Piperacece. 

Oil  of  pepper. 
Oil  of  cubebs. 


Volatile  oils  of  Myrtacem. 

Light  oil  of  cloves. 
Light  oil  of  allspice  (?). 


If  they  "  be  distilled  with  quicklime  in  vacuo,  or  in  an  atmosphere  of 
carbonic  acid,  the  product  is  absolutely  inodorous  :  and  it  is  impossible  in  this 
state  to  discriminate  oil  of  lemons  from  oil  of  turpentine  or  of  juniper ;  but, 
when  exposed  to  the  air,  they  quickly  become  odorous,  while  they  absorb 
oxygen,  becoming  viscid  and  resinous.  It  would  appear,  therefore,  as 
if  the  odour  accompanied  the  act  of  oxidation,  as  is  the  case  with  metallic 

"4 


arsenic. 


The  oxygenated  essential  oils  are  usually  mixtures  of  several  oils  differing 
in  volatility.  To  this  series  belong  the  volatile  oils  of  the  officinal  Iridacea?, 
Euphorbiacese,  Lauracese,  Myristicacea^,  Labiataj,  Compositse,  Yalerianaceas, 
Umbelliferse,  Myrtacese  (the  oils  heavier  than  water),  and  Rosacese. 

The  non-sulphurated  oils  of  this  sub-order  are  frequently  associated  with 
resin  :  in  some  cases  this  appears  to  be  formed  by  the  oxidation  of  the  volatile 
oil. 


1  Assafoctida  contains  two  volatile  oils,  one  of  which  appears  to  be  sulphuret  of  allyle. 

2  The  volatile  oils  of  a  considerable  number  of  cruciferous  plants,  besides  those  mentioned  m  *hc 
text,  are  sulphocyanidcs  of  allyle  (see  Wertheim,  Chemical  Gazelle,  vol.  iii.  pp.  177,  1  -Sfi,  and  495  : 
Will,  Ch.  Gaz.  vol.  iii.  253  and  277;  Pless,  Ch.  Gaz.  vol.  iv.  p.  2b2).—  Cardamtne praten^is  pro- 
bably contains  sulphocyanide  of  allyle. 

White  mustard,  sinapis  alba,  does  not  vield  the  same  oil  as  black  mustard. 
Turner's  Elements  of  Chcmistrrj,  edited  by  Baron  Licbig  and  Dr.  Gregory,  8th  edit,  part  ii. 
p.  li:}0. 
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Some  of  the  tethereo-oleosu,  whose  non-sulpharated  o,ls  have  »  very  ag.ee- 
ableTnd  fraitvant  odour,  are  employed  perfume.  ;  and  some  of  hem  aie 
used medicine  for  the  purpose  of  scenting  lotmns,  o„,tments,  ^c. 

fhts'^e  nL'^Ti"li»^»  or  sea.oners.    At  the  head  of  these  ^»d 
t],?.ZT(aromata),  products  of  warm  dimates,  d.stmgmshed  by  the. 
a'reeSle   warm  flavour,  and,  in  some  cases,  by  considerable  pungency  or 
aS,     The  most  important  of  them  are  cinnamon,  cassia,  gmger,  turmenc, 
Sarv  nutmegs,  mace,  pimento,  cloves,  the  peppers,  cardamoms,  safl.on 
and  ™  iira    Ne4  to  these,  but  inferior  to  them  m  strength  and  fineness  of 
ome  the  swe.t  and  Lvour,;  herU.  obtenned  clnefly  from  Labiate  and 
TJmbe  liferie    They  are  cultivated  in  this  country,  and  are  used  by  the  cook 
forsoup     tews,  Javoury  dishes,  stuffing,  &c.    The  frmts  of  some  of  the 
nftete  ised  un/er  the  name  of  .eed.  by  confect.onen  io.^—^ 
cakes,  &c.    Several  of  the  spices,  and  some  of  the  herbs  and  umbelhlerous 
fruits  are  used  by  the  distiller  for  flavouring  hqueurs.  r,*  •  j 

The  ahiaceousLd  cruciferous  plants  from  which  the  alljle  oils  are  obtained 
are  used  dietetically  as  {acetaria).  pot-herbs  {oleraU^\  ^ond,me,^ 

They  constitute  the  officinal  volatile  pungent  stimuli  ol  Dr.  Duncan,  iliey 
are  esteemed  antiscorbutic.  , 

Considered  therapeutically,  the  ^tliereo -oleosa  are  used  for  several  purpose., 
of  which  the  most  important  are  the  following :— 

1.  To  communicate  an  agreeable  flavour  or  smell  to  medicinal  compounds 
(see  ante,  pp.  2  and  3),  and  for  the  purpose  of  fumigation  (see  ante,  p.  ib7  j. 

2.  As  topical  stimulants  or  acrids  (see  ante,  p.  169,  seq.) 

3.  As  gastro-intestinal  stimulants  they  are  employed  under  the  denomina- 
tion of  stomachics,  carminatives,  antispasmodics,  and  cordials,  ihe  sj^ices 
and  the  ^thereo-oleosa  obtained  from  Labiatee,  Umhelhferse  and  Compositjie, 
are  frequently  used  for  these  purposes.  In  enfeeb  ed  or  relaxed  habits  they 
are  employed  to  assist  digestion.  In  flatulency  and  spasm  of  the  alimentary 
canal,  especially  the  flatulent  colic  of  children,  they  are  administered  as  car- 
minatives and  antispasmodics.  They  are  also  used  to  allay  colicKy  pains,  to 
correct  the  griping  qualities  of  some  cathartics,  and  to  check  purging  ni  niild 
forms  of  diarrhoea.  Por  the  latter  purpose  nutmegs  are  especially  serviceable, 
on  account  of  their  narcotic  properties. 

On  account  of  their  acrid  and  heating  properties,  spices  are  objectionable 
in  inflammatory  conditions  of  the  alimentary  canal,  and  m  febrile  states  ot 

system.  .         ,  . 

4  As  stimulants  to  the  cerebro-spinal  system,  camphor,  valerian,  rue, 
arnica,  serpentary,  &c.,are  frequently  used ;  sometimes,  underthe  denomination 
of  nervines  and  antispasmodics,  in  nervous,  hypochondriacal,  and  hysterical 
complaints,  and  in  some  of  the  spasmodic  and  convulsive  affections  of  weakly 
subjects ;  'sometimes  to  relieve  nervous  exhaustion  in  the  latter  stages  of 
continued  fever. 

5.  As  stimulants  to  the  urino-genital  apparatus  the  coniterous  sethereo- 
oleosa,  as  well  as  rue,  buchu,  &c.,  are  used  as  diuretics  and  emmenagogues, 
and  to  modify  the  condition  of  the  mucous  membrane  of  the  bladder  (see 
Clans  Yin.  Eccritica). 

6.  As  sudorifics  (see  Glass  YIII.  Eccritica). 

SuB-oiiuEii  fi-  lU;siNOSA.    Resinous  Stimulants.    These  arc  vegetable 


228 


PHARMACOLOGICAL  REMEDIES.— Miodicinrs. 


stimulnnts  which  owe  the  whole  or  part  of  their  activity  to  resin.  The  (bU 
lowiiig  are  the  most  important  of  them : — 


Z\ROPHYI.LACE/E. 

Guaiacum  officinale — Lignum,  Cortex,  Resina. 

TERlCniNTHACEiE. 

Pistacia  Lciitiscus — Resina. 

"      Terebiuthus — Terehinlhina  chia. 
Boswellia  tluiril'era — Gummi-resina, 
Balsainodeiidvoii  Myrrha —  Gummi-resina. 
Icica  Tcicariha — Resina  Memi. 
Cauai'ium  commune — Resina  Elemi  (/"). 
Leguminos/e. 

Copaifera  :  plurirnre  species — Resina  liquida. 
Myrospermuin  peruiferuni — Balsamum. 
"  to!  uiferum — Balsamim. 

Umbelliper/E. 

Narthex  Assafoctida — Gummi-7-esina. 

Ferula  (?)  "       Gummi-resina  {sagape- 
num). 

Dorema  Ammoniacura —  Gummi-resina. 
Opoponax  chironium — Gummi-resina. 
Galbanum  officinale — Gummi-resina. 


COMPOSIT/E. 

Anacyolus  Pyrethrum — Radir. 
Stykace/e. 

Slyrax  Benzoin — Balsamum. 
"    officinale  (?) — Balsamum. 

SoLANACEiU. 

Capsicum  annuum — Fructus. 

TriYMELACE/E. 

Dapline  Mezereum — Rcidicis  cortex. 
Conifers. 
Pinus  palustris 

"    tfcda       (  — Terehinthina  vulgaris, 

"    Pinaster  C        Resina  vulgaris. 

"    sylvestris  ) 
Abies  excelsa — Abietis  resina,  Fix  Ahietin a 

"    balsamea — Balsamum  Canadense. 

"    piccea — Terehinthina  Argerdoratensis. 
Larix  europcea — Terehinthina  Veneta. 

LiLIACEiE. 

Xantliorroea  hastile — Resina. 


Considered  with  respect  to  their  chemical  nature,  the  resiiiosa  may  be 
arranged  in  four  groups,  as  follows  : — 

1 .  Resinm,  or  Resins  properly  so  called.  These  consist  essentially  of  resin 
only.  Such,  are  guaiacum,  mastic,  elemi,  and  common  resin,  usually  de- 
nominated rosin.  To  this  group,  also,  belong  the  active  principles  of  mezereon 
and  capsicum. 

2.  Oleo-resincB,  or  Oleo-resms. — These  are  semi-liquid  or  glutinous  juices 
composed  of  volatile  oil  and  resin.  They  are  sometimes  called  baUmm. 
Such  are  the  various  kinds  of  turpentines  (including  Canada  balsam)  and 
copaiba. 

3.  Hesincn  henzoicce  vel  ciimainicce. — Resins  which  contain  or  yield 
benzoic  or  cinnamic  acid.  To  these  the  term  halsam  has,  by  some,  been  ex- 
clusively applied.  To  this  group  belong  the  balsams  of  peru  and  tolu,  benzoin, 
storax,  and  the  resin  of  Xanthorroea  hastile. 

4.  Gummi-7'esince. — Gum-resins.  These  consist  of  gum  and  resin,  usually 
with  traces  of  volatile  oil.  The  gum-resins  obtained  from  the  family  Umbel- 
liferse, — -'viz.  assafcetida,  galbanum,  sagapenum,  ammoniacum,  and  opoponax, — 
contain  a  sulphurated  volatile  oil  (sulphuret  of  allyle?),  and  are  commonly 
distinguished  as  the  fetid  gum-resins  {gummi-resiiicb  foeticUc ;  gummi- 
ferulacecp).  The  other  gum-resins,  which  may  be  distinguished  as  sim2)le 
gum-resins,  are  myrrh  and  olibanum. 

The  resinosa  are  "all  local  irritants ;  the  oleo-resinfB  being  the  most  powerful. 
When  applied  to  the  skin  they  occasion  redness,  and,  in  some  cases,  inflam- 
mation. When  swallowed,  they  occasion  more  or  less  irritation  of  the  alimen- 
tary canal,  according  to  the  nature  of  the  agent,  and  the  dose  in  which  it  is 
taken ;  the  symptoms  being  epigastric  heat,  loss  of  a.ppetite,  nausea,  and  even 
vomiting,  and  sometimes,  when  the  quantity  swallowed  is  large,  griping  or 
Durffinc. 

They  become  absorbed,  at  least  partially,  if  not  wholly.  Several  of  them, 
have  been  detected  in  the  blood  by  their  odoiu-.  In  various  secretions,  also, 
they  have  been  recognised  (see  (in/r,  pp.  105,  106,  114). 
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organs  especiaUy  the  kidneys,  the  mucous  surfaces,  and  the  .km.    -Ll^e  enec^ 
o?the  oS-ilhis  on  the  urinary  organs  is  manifested  by  uneasiness  iri  the 
II  n  tl  e  kidneys  increased  desire  of  passing  the  urine,  heat  in  the 
Sa   nd  soS^^  bloody  Jnne     Under  the  influence  even 

of  Srb^^^^^^^^  urine  acquires  a  remarkable  odour;  which,  when  any  ot 
1  tufpe^^^^^^^^^  ave  been  taken,  is  that  of  violets.  The  mucous  membranes 
^LXaie  stimulated,  and,  in  fluxes,  the  secretions  are  frequently  diminished, 
tiv  reoeated  use  they  sometimes  cause  a  cutaneous  eruption. 

Thfcttrd  organs  of  the  nervous  system  are  aflected  by  several  of  them. 
Thu"^^^^^^  in  large  doses  disorders  tlie  cerebral  functions.  The 

fetid  gums  aftect  the  reflex-spinal  functions  and  act  as  antispasmodics  (see 

"thetufwlig  are  some  of  the  more  important  uses  of  the  resinous  stimu- 


lants : — 


1  Some  are  employed  as  local  irritants  or  acrids  (see  pp  168-170) . 

2  The  oleo-resilis  and  olibanum  are  principally  employed  in  medicine  to 
relieve  fluxes,  especially  of  the  urino-gemtal  mucous  membrane.  Ihus  they 
are  employed  and  with  great  benefit,  in  gonorrhoea,  leucoirho3a  gta,  and 
^roihc  catarrh  of  the  bladder.  In  chrome  pu  monary  catarrhs  they  are 
sometime,  advantageously  employed;  but  not  unfrequentiy  prove  injurious, 
as  Dr.  EothergilUhas  shown.  r     i  j-f-. 

The  balsams  (benzoic  and  cinnamic  resms)  are  ^l^o  used  as  stimulants  to 
the  mucous  membrane  lining  the  air-passages  MM.  Trousseau  and  Pidoux^ 
assert  from  their  own  experience,  that  "  there  are  few  substances  m  the 
materia  medica  so  powerful  in  combating  clu'onic  pulmonary  catarrhs  and  old 
laryngeal  inflammations  as  the  balsams.^'  In  chronic  mflammation  of  the 
larynx,  whether  accompanied  or  not  by  ulceration,  balsamic  fumigations  are 
more  serviceable  than  the  internal  exhibition  of  the  balsams.  The  air  of  the 
patient's  chamber  may  be  impregnated  with  balsamic  vapours  by  placing  a 
littie  benzoin  or  tolu  on  some  live  coals,  and  allownig  the  vapour  to  escape 
into  the  room ;  or  the  patient  may  inhale  the  vapour  of  boihng  water  to  wliicli 
u  drachm  or  two  of  the  balsams  have  been  added. 

The  fetid  gum-resins  have  been  principally,  and  most  successiully,  em- 
ployed in  hysteria,  flatulent  colic,  and  spasmodic  astiuna.  Their  antispasmodic 
influence  has  been  before  alluded  to  (see  anU^,  pp.  211-212). 

Myrrh  does  not  possess  the  antispasmodic  power  of  the  letid  gums,  but 
a|)proaches  nearer  to  the  tonics.  v  • 

4.  Several  of  tiie  resinosa  are  used  as  emmenagogues,  diuretics,  and  sudo-- 
n?ics  {see  Class  Ylll.  Eccriiica). 

.5,  Oil  of  turi)entine  has  heen  used  in  neuralgia,  against  tape- worm 
puerperal  peritonitis,  and  in  other  cases  to  be  mentioned  hereafter. 

0.  The  liquid  balsams  (of  styraxand  pcru)  are  sometimes  applied  to  chrunu. 
indolent  ulcers  to  allay  pain,  to  improve  the  quality  of  the  secreted  matter 
[detergents),  and  to  promote  cicatrization  [qjulotics  or  cicalrisantia). 

'  Medical  Oliseruations  and  Inquiries,  vol.  iv.  p.  231. 
2  Tmite  de  Th/;rai,euti(iiie,  l.  i.  p.  467. 
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Ammoniacalia. 

Atninouia. 
Liquor  ainmoniee. 
Ammonia;  carbonas. 
Ammouise  sesquicarbouas. 
Ammonite  bicarbonas. 


SuB-oiiDRii  y.  Ammoni  acalia  et  Empyreumatica. — This  sub-order  con- 
tains ammoniacal  stimulants  (ammonia  and  its  carbonates)  and  the  empyreu- 
matic  oils  and  resins. 

The  following  are  the  more  important  substances  of  this  sub-order  : — 

EmI'YHEUMATICA. 

a.  Olea  uBlherca. 

Oleum  animale  sethereum  seu  Dippelii. 
Oleum  cornu  cervi  rectificatum. 
Oleum  succini  rectificatum. 
Creasotou. 

Oleum  petrte  (petroleum  rectificatum). 
/3.  Oleo-resina. 

Pix  liquida — Aqua  Picis. 

Pix  nigra. 

Ammoniacalia  ht  Empyeeumatica. 
Liquor  ammoaise  carbonatis  empyreumaticus  (v.  spiritus  cornu  cervi). 

Both  ammoniacalia  and  empyreumatica  are  obtained  by  the  dry  distillation  of 
substances  of  an  organic  origin.  In  some  cases  (as  in  the  distillation  of  bones, 
hartshorn,  aiid  coal)  both  classes  of  compounds  are  simultaneoualy  developed. 
Eor  this  reason,  as  well  as  that  the  two  classes  agree  in  some  respects  in  their 
medicinal  properties,  and  are  often  associated  for  medicinal  use  (ex.  sjnritus 
comu  cervi,  and  tinctura  aminonicB  composita,  Ph.  Loud.),  I  have  thought 
it  expedient  to.  group  them  together. 

The  general  chemical  nature  of  the  substances  of  this  sub-order  is  shewn 
in  the  table.  The  chemical  properties  of  the  individual  agents  will  be  noticed 
hereafter. 

The  ammoniacaha  and  empyreumatica  are  powerful  local  irritants,  several 
of  them  [e.  q.  ammonia  and  creosote)  acting  chemically  (see  ante,  pp.  98, 
180,  and  181). 

When  swallowed,  some  of  them  undergo  chemical  change  before  their 
absorption;  as  ammonia  {see  cmte,  pp.  92  and  181),  and  creosote.  The 
latter  probably  combines  with  albumen. 

It  can  scarcely  be  doubted  that  all  the  agents  of  this  sub-order  become 
absorbed.    Dippel's  oil  has  been  detected  in  the  blood  and  in  the  breath  (see 

ante,  pp.  104-106).  •,    .      •  . 

The  stimulants  of  this  sub-order  powerfully  hifluence  the  functions  oi  the 
nervous  system,  whose  energy  and  activity  they  exalt.  According  to  Vogt,i 
the  more  volatile  the  remedy,  the  more  it  increases  i\\e  activity  of  the  ner- 
vous functions,  and  the  more  fixed  the  more  it  raises  their  enerr/y.  Thus, 
accordino-  to  the  same  writer,  the  preparations  of  ammonia  raise  the  activity 
more  than  the  energy  of  these  functions  ;  the  era])yreumatic  oils  somewhat  loss. 

In  some  disordered  conditions  of  the  reflex-spinal  functions,  they  allay 
spasmodic  action  (see  ante,  pp.  211-21^).  In  poisonous  doses,  they  rapidly 
destroy  life;  acting  in  the  twofold  capacity  of  irritants  to  the  stomach  and 
bowels,  and  poisons  to  the  nervous  system.  In  moderate  doses,  they  act  as 
stimulants  to  the  mucous  surfaces,  the  skin,  and  other  secreting  organs.  _ 

The  effects  of  the  substances  composing  this  sub-order  are  very  quickly 


Lchrbuch  der  Pharmalcodtjmmilc.  Bd.  i.  S.  186,  2tc  Aufl.  Gicssen,  1828. 
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produced,  and  soon  disappeai-.    Consequently,  these  remedies  are  adapted  to 
r.ent  and  acnte  cases  when  the  danger  is  mimment,  and  animniedia  e  efle 
desired  :  for  the  same  reason  they  require  to  be  frequent  y  ^^P^.^^^^^^^^^^^^ 
to  keep  up  their  effects,    l^'om  their  exciting  opera  ion,  they  are  indicated  m 
cases  of  debihty  and  sinking  of  the  vital  powers,  and  in  spasmodic  diseases. 
The  following  are  some  of  the  cases  for  which  they  are  employed 

1.  As  topical  stimulants  or  acrids.  •     i  o 

2.  As  topical  applications  in  skin  diseases;  such  as  porrigo  lupus,  &c. 

3.  As  stimulants  to  the  heart,  blood-vessels,  and  nervous  system  m  syncope, 
in  exhaustion  from  low  fevers,  or  other  causes,  in  collapse,  as  of  cholera,  ^c. 

4.  As  antispasmodics  in  hysteria,  epilepsy,  and  angma  pectoris. 

5.  As  anthelmintics,  especially  for  tsenia.  ,     ,  , 

6.  Some  of  them  have  been  used  to  allay  vomiting,  to  check  the  excretion 
of  sugar  in  diabetes,  and  to  relieve  obstinate  chronic  rheumatism. 

SuB-OEDER  a.  Excreta  animalia.— Animal  excretions  used  as  stimu- 
lants. 

P  T,vvTTi  I  RUMINANTIA. 

C^^ll  mev-Castoreum.  I  Moschus  moschiferus-M«.. 

These  substances  are  reputed  stimulants  and  antispasmodics.  After  the 
internal  use  of  musk,  the  odour  of  this  substance  has  been  detected  m  the 
blood  and  in  the  cutaneous  transpiration  (see  ante,  pp.  104  and  lUb).  itie 
odorous  emanations  of  musk  produce,  in  some  sensitive  constitutions  (see 
p.  3)  headache,  and  even  fainting.  Both  musk  and  castoreura  are  employed 
in  spasmodic  affections.  Musk  is  also  used  in  low  fevers  and  retrocedent 
gout;  castoreum  in  nervous  complaints,  and  as  a  stimulant  to  the  uterus. 

SuB-OEDBR  e.  PHOSPHORUS.— Phospliorus  requires  to  be  placed  m  a  sepa- 
rate sub-order  of  stimulants,  on  account  of  the  peculiarity  both  of  its  chemical 
properties  and  physiological  effects. 

When  swallowed,  it  operates  as  an  irritant  and  caustic  (see  p.  97).  it 
becomes  absorbed,  and  communicates  an  alliaceous  odour  to  the  breath. 
After  its  absorption  it  acts  as  a  stimulant  to  the  nervous,  vascular,  and  secreting 
organs.  It  excites  the  mental  faculties  and  the  sexual  feelings,  raises  the 
temperature  of  the  skin,  increases  the  frequency  of  the  pulse,  and  promotes 
the  secretions.  In  large  doses  it  operates  as  an  irritant  poison,  becomes 
absorbed,  and  produces  convulsions,  insensibility,  and  death.  ^ 

The  workmen  engaged  in  the  manufacture  of  lucifer  matches  (especially 
the  dippers)  are  occasionally  liable  to  necrosis  of  the  jaw-bone.^  Dr.  von 
Bibra2  thinks  that  the  deleterious  effects  are  due  to  hypo -phosphorous  acid 
contained  in  the  atmosphere  of  the  manufactory. 

[Phosphorus,  like  oxygen  (see  article  Oxygen),  is  capable  of  assuming  the 
allotropic  state ;  and,  when  used  in  that  condition  for  the  manufacture  of  lucifer 
matches,  all  the  evils  above  noticed  as  accruing  to  those  engaged  in  the  works 
are  avoided.    Allotropic  phosphorus  is  changed  into  ordinary  phosphorus  by 


'  In  these  cases,  Dr.  Letheby  {London,  Medical  Gaselte,  vol.  iv.  N.  S.  p.  153,)  found  au  unusual 
quantity  of  phosphoric  acid  in  the  urine. 

^  Die  Krankheiten  der  Arbdter  in  den  PhospJiorziindliohfahnken,  ins  besondere  das  Leiden  der 
Kieferknochen  durch  Phosphor dampfe.  Voni  chemischphpiologischen,  medicinischchinirgischen 
und  medicinischpolizeilichen  Standpunlde.  Bearbeitct  voii  Dr.  F.  E.  von  Bibra  und  Dr.  L.  Geist. 
Erlangen,  184?.  (Reviewed  lathe  British  and  Foreign  MediccChirurgical  Review,  No.  II.  April 
1818,  p.  446.) 
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friction,  so  that  it  answers  the  purpose  of  tlie  match-maker  quite  as  well  as 
the  ordinary  variety,  while  it  doei^  not  emit  vapours  when  exposed  to  air.  ■  It 
may  be  handled  freely,  and  differs  in  appearance  from  ordinary  j)hosphorus, 
being  of  a  red  colour.  It  was  formerly  described  by  chemists  as  an  oxide, 
but  has  been  lately  shewn  to  be  nothing  else  than  phosphorus  in  the  masked 
or  allotropic  form. — Ed.] 

Phosphorus  is  administered  as  a  stimulant  to  the  nervous  centres  in  con- 
vulsive and  old  paralytic  cases,  and  in  low  fevers ;  as  an  aphrodisiac  ;  and  as  a 
cutaneous  stimulant  in  some  exanthematous  diseases  in  which  the  eruption 
has  receded  from  the  skin. 

Sub- ORDER  Spirituosa  et  jEtherea.  Alcoholica. — Ardent  spirits, 
wine,  beer,  and  the  ethers,  are  the  agents  composing  this  sub-order,  which  is 
identical  with  the  Methystica,  a  group  of  the  Phrenica,  w^hose  effects  have 
been  already  noticed  (see  ante,  p.  204). 

The  physical  and  chemical  action  of  some  of  the  agents  of  this  sub-order 
has  been  before  referred  to  (see  ante,  pp.  91,  92,  98,  99,  and  112). 

They  are  employed  as  powerful  and  diffusible  stimulants  in  failure  of  the 
vital  powers.  In  delirium  from  exhaustion  and  inanition  they  are  invaluable ; 
but  in  delirium  from  congestion  or  inflammation  of  the  brain  they  are  injurious. 

Order  2.  Sedantia  ;  Sedativa  ;  Beprimentia. — By  the  term  sedative  I 
understand  an  agent  which  directly  diminishes  the  force  of  the  action  of  the 
heart  and  other  organs  by  repressing  the  nervous  influence. 

Sedatives  Lave  been  confounded  witli  both  stimulants  and  narcotics.  The  effect  of  a 
sedative  should  be  distinguished  from  the  exhaustion  which  results  from  over-stimu- 
lation :  the  former  is  primary  and  direct ;  the  latter  is  secondary  and  indkect.  Several  of 
the  substances  called  narcotics  act  also  as  sedatives  :  but  all  sedatives  are  not  narcotics; 
for  example,  emetic  tartar.  Narcotics  may  be  advantageously  combined  with  either 
stimulants  or  sedatives ;  as  opium  with  brandy  or  ammoilia,  or  opium  with  digitalis  or 
emetic  tartar.  But  stimulants  and  sedatives,  as  brandy  and  digitalis,  or  ammonia  and 
emetic  tartar,  cannot  be  expected  to  produce  any  useful  combined  effect. 

The  following  are  the  substances  most  frequently  employed  as  sedatives : — 

ORGANIC. 

Umbelufek^. 

Colli  iim  maculatum — Tolia,  Fmctus. 

SOLANACEiE. 

Hyoscyamus  niger — Tolia. 
Atropa  Belladonna — Folia. 
Nicotiana  Tabacum — Tolia. 

ScEOPHULAETACEiE. 

Digitalis  purpurea — Tolia. 

MKLANTHACE/E. 

Colchicum  autumnale — Cormus. 
Acidnm  hydrocyanicum. 

INORGANIC. 
Antimonii  Potassio-Tartras. 

The  topical  action  of  most  of  these  agents  has  been  already  noticed  (see 
pp.  170,  188,  203). 

After  the  absorption  of  these  agents,  or  then-  active  pnnciples,  mto  the 
blood,  they  ojierute  as  sedatives  to  the  vascular  system  ;  that  is,  they  diminish 
the  force  of  the  hearths  action,  and  reduce  the  strength,  and  sometimes  the 


Ranunculace^. 

Aconitum  Napellus — Radix. 

PAPAVEKACEiE. 

Papaver  somniferum — Opium. 
Morphia. 

TEENSTRCEMIACEiE. 

Thea  Bohea — Tolia. 
"    viridis — Tolia. 

AMYGDALEiE. 

Amygdalus  commnnis — Amygdala: 
amaro!. 

Ctrasus  Lauro-cerasus — Folia. 
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trecuencv  also,  of  the  pulse ;  but  di,„inalio,>  ot  the  frequeaey  of  the  pulse  is 
;Xr7  constant  nor  a  necessary  effect  ol  a  sedative. 

Digitalis  and  other  sedatives  »-«-X';„«taSltd"th^^^^^^^^ 
bat  evny  person  who  has  bled  a  few  patients  """f  '  js  iot,  therefore, 

letting  to  syncope  a  stimulaut.  ' 

(f;ti:hlra„d  e^et.  tartar)  p.ge,  others 

"The  iT^at^  hyoscyamus  have  been  already  alluded  to  (see 

n^jCri.TlhicK  ^^Sfcanse  death  has  been  before 

"lettives  aTe  mpim.ed°  to  reduce  the  force  of  the  vaseulax  system  in  acute 
hedatives  are  em|jiu_)  CIA  miTOOse  emetic  tartar,  or 

inflammation  a^^^^^^^  'Z^ollX^i^^^^^^^    of  the  heart, 

''Tto'Zv  t^^^^^^^^^  the  nervous  system,  when  not  de- 

and  to  allay  the  excessive  irx         j  ^  narcotic 

St  s  "qTnt ;  control  ul.Ln^es  of  .l^e  cir- 

sedatives  hydrocyanic  acid,  digitalis,  and  aconite  are 

^esl^^X^-  'Belladonna  plaster  is  frequently  employed 

--^.-The  ganglionics  which  affect  the 

''':tlltctT^^^^^  alimentary  canal.    Those  which  pr. 

mote  and  quicken  them  are  denominated  purgatives,  and  will  be  noticed 
WtTr(sTeC/a..  YIIL^.m./..)-    Others  lessen  tl-  ^^^^^^^^ 
ments  and  relieve  spasm  (see  Paralitica,  p.  217).    01  these  the  most 
powerful  is  opium  (see  Meconica,  p.  206). 

^     Some  relieve  pain  in  the  alimentary  canal  (see  An.c.sthetica,  P;  ^Ub) 

y.  Some  affect  the  secretions  of  the  almientary  canal  (see  Class  Viil. 
Eccritica). 

Class  VIII.  Cifc^mm.    Medicines  acting  on  the  Digestive  Organs. 

Medicines  which  act  on  the  digestive  organs  may  be  termed  cceliaca 
UoCK.aKd  :  from  KoCKia,  the  helhj).  They  may  be  divided  into  five  orders — 
those  affecting  the  alimentary  canal  [enterica)  ;  those  affecting  the  sahvary 
rdands  isialica) ;  those  affecting  the  liver  {hejmtica)  ;  those  afiectmg  the 
spleen  (splenica)  ;  and  those  affecting  the  pancreas  [pancreattca) . 

Oruer  1.  Eotekica  {hrspLKd;  from  tvrepov,  the  boivels).— Agents  which 
affect  the  alimentary  canal.    Most  of  the  agents  belonging  to  this  order  either 

'  Fird  Frincipks  of  Medicinc',hy  Arcb.  BiUiug,  M.l).  A.M.  p.  81,  Ith  edit.  1841. 
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have  been  already  noticed  or  will  be  more  conveniently  considered  hereafter 
under  other  heads. 

a.  The  enterica  employed  as  stomachics  and  carminatives  have  been 
before  noticed  under  the  order  Stimalantia  (see  oMte,  p.  222). 

/S.  The  enterica  which  are  used  to  allay  thirst  [adipsa)  have  been  already 
considered  under  the  order  Spancumica  (see  ante,  p.  174-). 

y.  The  enterica  which  are  administered  to  promote  the  appetite  belong  to 
the  tonica  (see  ante,  p.  211). 

^.  The  enterica  which  afi'ect  the  movements  of  the  alimentary  canal  have 
already  been  incidentally  alluded  to  (see  ante,  p.  218) ;  but,  as  most  of  them 
also  affect  ihe  secretions  of  the  gastro-intestinal  surface,  they  will  be  specially 
noticed  hereafter  under  the  class  Eccritica. 

e.  The  enterica  which  are  employed  to  allay  pain  of  the  alimentary  canal 
are  anasthetica,  before  noticed  (see  p.  208). 

^.  The  enterica  which  affect  the  secretions  of  the  gastro-intestinal  mucous 
membrane  will  be  hereafter  described  (see  Class  VIII.  Eccritica). 

Some  enterica  destroy,  counteract,  neutralize,  or  expel  morbific  substances 
contained  in  the  alimentary  canal.  To  this  division  belong  the  agents  called 
antidotes,  employed  in  cases  of  poisoning  (see  ante,  pp.  158  and  163) ; 
chemical  agents  administered  to  relieve  dyspeptic  acidity  or  alkalinity  of  •  the 
gastro-intestinal  fluids  (see  ante,  pp.  178  and  182) ;  and  anthelmintics,  em- 
ployed to  expel  intestinal  worms.  Of  these  the  latter  alone  require  special 
notice  here. 

SuB-OEDEE  Anthelminthica  ;  from  avH,  against,  and  tXfiivg,  a  worm) ; 
Helminthagoga ;  Vermifuga  [horn  vermis,  a  worm,  2ca^  fugo,  I  expel). 
Anthelmintics  are  agents  which  cause  the  destruction  or  expulsion  of  intestinal 
worms.  There  are  five  entozoa  inhabiting  the  human  intestinal  canal,  and 
to  which  the  name  of  intestinal  worms  is  given.  Of  these,  three  species  possess 
an  alimentary  canal,  and  are,  therefore,  called  hollow  worms,  or  Ccelelmintha 
(from  tcoiXog,  hollow,  and  eXfiivg,  a  worm),  while  the  other  two  have  no 
true  abdominal  cavity,  and  are  in.  consequence  called  soKd  worms,  or  Sterel- 
mintha  (from  arsptoQ,  solid,  and  eXuivs,  a  worm). 


Ccelelmintha. 

Les  intestinaux  cavitaiies  (Cuvier). 
Entozoa  nematoidea  {Eudolphi). 

1 .  Tricocephalus  dispar,  or  Long  Thread-Worm. 

Foimd  in  the  CEecum  and  large  intestine. 

2.  Ascaris  lumbricoidea,  or  Large  Round- Worm. 

Found  in  the  small  intestine. 

3.  Ascaris^  vermicularis,   or    Small  Thread- 

Worm.    Pound  in  the  rectum. 


Steeelmintha. 
Les  intestinaux  parenchymateux  {Cuvier). 

1.  Tcenia  Solium,   or  Common   Tape- Worm. 

Found  in  the  small  intestines  of  the  Eng- 
lish, Dutch,  and  Germans. 

2.  Bothriocephalus  feifM,  or  Broad  Tape-Worm. 

Found  iu  the  small  intestines  of  the  Swiss 
and  Russians. 


In  English  medical  practice  three  only  of  these  come  under  our  notice  for 
treatment ;  for  it  does  not  appear  that  the  long  thread-worm  excites  any 
morbid  symptoms,  and  the  broad  tape-worm  does  not  inhabit  the  bowels  of 
our  countrymen. 


1  Those  hclminthologists  who  have  failed  to  delect  in  this  aniinul  the  three  valvu  ar  papilli 
characteristic  of  the  genus  Ascaris,  refer  the  species  to  the  genus  Oxyuris  (see  the  article  Lidozoi 
by  Professor  Owen,  iu  the  Vydopccdia  of  Anatomy  and  Fhysiology). 
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A  considerable  number  of  substances  have  been  ^ 
anthelmintic  properties.    The  foUo.ving  is  a  hst  of  the  chiet  ot  them  . 


KaNUNCULACE-K. 

Helleborus  uigei'— jB«f/w. 
Helleborus  foelidus— ■ 

GUTTIFEK/E.  . 

Garciuire  species  mceTta—Camboffiaffum7m- 
ifelia  Azei&r&ch.— Cortex  radicis. 

llUTACE.E. 

Ruta  graveolens— Fy/i'^J,  oleum. 

SlMARUBACE^E. 

Picrcena  excelsa— iii/MMm- 

LEGUlIINOSiE. 

Andira  \astm\?>— Cortex  {Geoffroija). 
jMuciiaa  ^xmims.—Leguminum  setes. 
Cassia';  plurimse  species— 5e«?J«/o/i5«. 

EoSACEiE.  . 

Brayera  anttelmintica  —  i7<!zc«mwff  et  Jlores 
{Koussd). 
Ami:gdale/E. 

Persica  vulgaris — Folia. 

MTRTACEiE. 

Melaleuca  miaor— 0/«<ot  {Cajuputi). 

CUCURBITACEJD. 

Cucnmis  ColocyntMs— T^/ziCitM*  pulpa. 

UlIBELLIFERiE. 

Nai-thes  Assafoetida—  Gummi-resina. 

VALKKlANACEiK. 

Valeriana  sylvestris—  Radix. 

COMPOSITiE. 

Tauacetum  vulgare — Eerba,  semina, 
oleum. 

Artemisia  Absinthum— fi'e^-ifl!,  oleum. 


VEGETABLE. 

Artemisia  SantoQicum— CacMWiMa  [semen 
santonicutri) . 
Oleace/E. 

Olea  Earopsea — Oleum. 
Spigeliacej;. 

Spigelia  Marilandica — Radix. 

CONTOLVULACE/E. 

Con  volvus  Scam  mo  ni  a —  Guwmi-resina . 
Exogonium  Vms^Si— Radix  {Jalapm). 

SOLANACE^. 

Nicotiana  Tabacum— -fbZia. 

CllENOPOBIACEiE. 

Chenopodium  anthelminticum—  Fruclus. 

LAURACEiE. 

Camphora  officiuarum — Campliora. 

EUPHOKBIACEiE. 

Riciuus  communis— 0/eK?M. 
Croton  Tiglium— 

JUGLANDACE/E. 

Juglans  regia — Cortex  nucum. 
Conifers.  , .  • 

Pinus;  plurimEe  species— Terebmthince. 
Juniperus  Sabiaa— Jb/i«,  oleum. 

LlLIACE^. 

Allium  sativum — Bulbzis. 
Aloe  ;  plurimsG  species— -Sziccws  concretus. 

MeLANTHACE/E. 

Asagrrea  officiualis- (Smiwa!  [CebadiUa). 

FlLICES. 

Nephrodium  Eilis  ms&—RUzoma,  oleum. 
Alg^. 

Gigartina  Helminthocorton. 


Jlores, 


Acetum. 
ANIMAL. 


Oleum  animale  Dippelii. 


Hydrargyrum, 
Hydrargyri  bicbloridum. 
Ilydrargyri  cUoridum. 
Stannum — Pulvis. 
Ferrum — Limatura. 


Oleum  Coruu  cervi  empyreumaticum. 


MINERAL. 

Eerri  sulpbas. 
Ferri  sesquichloridum. 
Acidum  arseuiosum. 
Antimonii  potassio-tartras. 
.Calx — Aqua  calcis. 


Sodii  chloridum. 
Potassse  sulphas. 
Aqua  (frigida). 
Petroleum. 


Considered  with  regard  to  their  modus  ojjerandi,  anthelmintics  are  of  two 

^^^^Some  act  obnoxiously  on  intestinal  worms— destroying  or  injuring  them. 
These  are  the  anthelmintics  properly  so  called  ;  the  anthelmintic  specifics ;  or 
the  vermicides  of  some  authors.  Some  of  these  agents,  as  powdered  tin  and 
cowhacre,  operate  mechanically  (see  ante,  p.  159) ;  others  act  either  chemically 
or  dynamically,  as  oil  of  turpentine.  _ 

2.  Some  agents  prove  anthelmintic  in  consequence  of  their  operation  on 
the  bowels  :  these  are  the  cathartic  anthelmintics  or  vermifur/es ;  such  as 
calomel,  jalap,  scammony,  and  gamboge. 

Some  writers  admit  another  class  of  anthelmintics,  namely  agents  "  which  increase  the 
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tone  of  the  digestive  organs,  and  thereby  obviate  that  condition  of  tljc  stomach  and 
bowels  which  appears  to  favour  the  generation  and  nourislunent  of  these  animals.'" 

The  best  anthelmintic  prophylactics  are — wholesome  food  and  the  use  of  purgatives, 
if  the  bowels  be  costive,  and  of  bitter  or  ferruginous  tonics  if  debility  exist. 

Tlie  cireumstances  which  favour  or  eh^ck  the  production  of  intestinal  worms  are  im- 
perfectly understood;  and  the  asiumptiou  that  their  formation  is  referable  to  a  debihtalcd 
state  of  the  alimentary  canal  is  entirely  hypothetical.  Some  persons  appear  to  be  con- 
stitutionally disposed  to  their  production.  Negroes  seem  to  be  more  liable  to  them  than 
the  white  races. 

In  tlie  treatment  of  helminthiasis  it  is  generally  advisable  to  employ  both 
cathartics  and  the  anthelmintic  specifics.  The  first  aid  the  expulsion  of  the 
worms  in  at  least  two  ways ; — mechanically,,  and  by  preventing  the  accumu- 
lation of  intestinal  mucus.  Some  cathartics  may  also  act  as  poisons  to  the 
worms. 

The  following  was  Bremser's  favourite  anthelmintic,  and  which  he  states 
that  he  used  for  many  years  with  the  greatest  success  against  all  species  of 
intestinal  worms : — 

p.  Seminum  Santonici  (vel  seminum  seu  florum  Tanaceti)  contusorum  ^ss. 

Pulveris  Valerianae    5ij. 

Pulveris  Jalapse    ^jss. — 5ij. 

Potassse  Sulphatis   5jss. — 3ij. 

Oxymelhs  Scillse    q.s.utfiatelectuarium. 

Two  or  three  spooufuls  to  be  taken  daily. 

Anthelmintics  are  administered  both  by  the  mouth  and  by  the  rectum. 
When  the  worms  are  contained  in  the  small  intestine  (as  the  large  round  worm 
and  the  tape-worm)  they  should  be  given  by  the  mouth ;  but  for  worms  in 
the  rectum  (as  the  small  thread  worm)  anthelmintic  enemata  are  preferable. 
"  To  introduce  at  one  end  of  a  tube,  several  yards  long,  substances  which  are 
intended  to  act  upon  animals  that  live  quite  at  its  other  end,  would  be  a  very 
round-about  course."^ 

Each  kind  of  parasite  has  been  supposed  to  require  its  particular  mode  of 
treatment.  It  may  be  useful,  therefore,  to  notice  successively  the  remedies 
which  have  gained  the  most  repute  for  each  species  of  worms. 

1.  Treatment  for  Thread-Worm  (Asc'aris  vermicularis) . — As  these  ani- 
mals usually  inhabit  the  rectum,  they  are  best  treated  by  clysters.^  These  may 
consist  of  ice-cold  water,  vinegar  and  water,  salt  and  water,  infusion  of  quassia 
with  or  without  common  salt  in  solution,  lime  water,  solution  of  sulphate  of 
iron,  solution  of  sesquichloride  of  iron  (half  an  ounce  of  the  tincture  of 
sesquichloride  of  iron  to  half  a  pint  of  water),  decoction  of  aloes,  assafretida 
mixture,  castor  oil  (in  gruel  or  any  other  simple  vehicle),  oil  of  turpentine, 
or  infusion  of  senna. 

The  preceding  are  safe  enemata.  Injections  of  tobacco  infusion,  and 
solutions  of  arsenic  and  corrosive  sublimate,  have  been  recommended ;  but 
they  are  highly  dangerous  and,  I  beheve,  unnecessary. 

A  solution  of  a  table-spoonful  of  common  salt  in  cold  water,  or  in  infusion 
of  quassia,  usually  proves  a  most  effective  anthelmintic  enema.    Where  this 


>  Eberle,  A  Ti-mtise  of  the  Materia  Medka,  2(1  edit.  vol.  i.  p.  147.  1824. 

»  Watson's  Lectures  on  the  Principles  and  Fmclice  of  PInjsic,  vol.  ii.  ]).  505. 
"Thread- worms  may  be  scooped  out  of  the  rocluiu  witli  the  liniicr.     Old  women  fisli  for  tlifiii 
with  a  piece  of  fat  moat,  or  cuudk,  wherewith  the  eiitaughd  worms  arc  drawu  out  of  the  bowel" 
(Watsou,  op.  cil.) 
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fails  a  turpentine  clyster  may  be  had  recourse  to.  Por  children,  one  to  f oar 
Snns;  for  adults,  one  or  two  ounces,  of  this  oil  may  be  administered 

^^^Thelntole^iXle  itchin-  which  thread-worms  give  rise  to  is  frequently  allayed 
by  eneraata  of  olive  oil.  ^Dr.  Watson  states  that  it  may  be  quieted  by  applying 
a'towel,  wetted  with  cold  water,  to  the  fundament,  while  m  bed. 

Brisk  cathartics  should  be  from  time  to  time  admimstered  by  the  raout  i.^ 
The  thread-worm  is  sometimes  found  in  the  csecum.  In  this  case  it  is 
obvious  that  enemata  must  fail  in  removing  them.  We  must  then  administer 
our  remedies  by  the  mouth.  Besides  the  use  of  cathartics,  bitters  (quassia, 
semen  santonicum,  tansy,  &c.)  and  chalybeates  (sulphate  or  tincture  of  sesqui- 
chloride  of  iron),  or,  where  these  fail,  oil  of  turpentine  may  be  had  recourse  to. 

2  Treatment  for  the  Long  Thread-Worm  (Tricocephalus  dispar).— Ihis 
worm  is  not  known  to  produce  any  morbid  symptoms;  and  remedies  for  it, 
therefore,  are  not  likely  to  be  required.  Should  its  presence  m  the  bowels  be 
unequivocally  ascertained  (as  by  the  patient^s  voiding  some  of  these  entozoa 
by  stool),  the  same  treatment  may  be  adopted  as  for  the  small  thread-worm 

when  seated  in  the  csecum.  .  .    . ,  .     ^,  . 

3.  Treatment  for  the  Long  Round  Worm  (Ascaris  lumbricoides).— ihis 
species  of  parasite  is  best  treated  by  active  evacuants,  and  in  the  intervals  of 
their  use 

by  some  of  the  specific  anthelmintics.  .    .  i  i 

A  mixture  of  calomel  and  jalap  forms  a  good  purgative.  Where  calomel 
is  objectionable,  a  mixture  of  jalap,  scammony,  and  gamboge,  may  be  sub- 
stituted ;  or,  in  some  cases,  a  mixture  of  jalap  and  rhubarb.  I  have  frequently 
found  the  compound  infusion  of  senna,  with  an  occasional  dose  of  calomel, 

very  effectual.  . 

Bradley^  recommends  the  use  of  antimonial  or  ipecacuanha  emetics.  When 
the  worms  are  contained  in  the  stomach  or  upper  part  of  the  small  intestines, 
the  use  of  emetics  undoubtedly  proves  very  serviceable. 

The  specific  anthelmintics  which  have  been  recommended  for  this  species 
of  worm  are  very  numerous,  though  few  of  them,  I  suspect,  are  employed  in 
Ihis  country  at  the  present  time.  Tin  powder,  cowhage,  pink  root  [Sj)iyelia), 
and  cabbage  tree  bark  {Andira),  have  been  much  celebrated.  The  mode  of 
using  them  will  be  hereafter  noticed.  Bitters  (as  quassia)  and  chalybeates 
(sulphate  and  tincture  of  sesquichloride  of  iron)  are  frequently  employed,  and 
with  benefit.  Oil  of  turpentine  sometimes  proves  efl'ective,  but  less  frequently 
so  than  in  tape-worm.  Tor  adults  Bradley  recommends  bichloride  of  mer- 
cury and  arsenious  acid.  Assafoetida,  garlic,  camphor,  and  fetid  hellebore, 
are  other  remedies  which  have  been  employed. 

4.    Treatment  for  Tape- Worm  (Tsenia  Solium  and  Bothriocephalus 
latus). — For  the  tape-worm  we  use  a  combination  of  purgatives  and  vermi- 
•  cides. 

The  most  successful  remedy  for  tape-worm  is  oil  of  turpentine.  Tt  should 
be  given  in  full  doses  :  for  an  adult  from  six  drachms  to  an  ounce  and  a  half ; 
for  a  child  from  half  a  drachm  to  two  or  three  drachms.  It  should  be  given 
so  that  it  may  pass  through  the  bowels  rapidly  without  becoming  absorbed ; 
and  thus,  by  coming  in  contact  with  the  worm,  destroy  it.  To  fulfil  these 
objects  it  should  be  taken  in  the  morning  fasting,  and,  to  ensure  its  purgative 


'  A  Treatise  on  Wormt,  by  T.  Ikndlcy,  M.D.  I,oik1.  1S13. 
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effect,  an  equal  quantity  of  castor  oil  should  be  given,  either  in  conjunction 
with  it  or  within  a  few  hours  after  it. 

The  objections  to  the  use  of  oil  of  turpentine  are — its  nauseous  flavour,  its 
being  apt  to  cause  vomiting,  and  the  brain  disorder  (a  kind  of  intoxication) 
and  irritation  of  the  urinary  organs,  which  it  sometimes  excites.  I  have  known 
it  to  produce  bloody  urine  for  several  days  after  its  employment. 

Where  the  oil  of  turpentine  fails,  or  where,  from  the  disagreeable  character 
of  its  effects,  its  use  cannot  be  persevered  in,  other  anthelmintics  must  be 
resorted  to. 

Male  fern  oil,  and  also  the  rhizome  (Madame  Nouffer's  specific),  cevadilla, 
which  Schmucher  considered  to  be  infallible,  the  bark  of  the  root  of  the 
pomegranate,  tin  filings,  walnut  shells,  petroleum,  and  Chabert's  empyreumatic 
oil,  are  celebrated  anthelmintics  for  this  species  of  intestinal  worm._ 

Chabert^s  empyreumatic  oil  {oleum  empyreumaticiim  CJiaherti)  is  prepared 
by  mixing  one  part  of  the  empyreumatic  oil  of  hartshorn  with  three  parts  of 
oil  of  turpentine,  and  submitting  the  mixture  to  distillation  in  a  glass  retort 
until  three-fourths  have  passed  over.  The  dose  of  the  distilled  product  is 
two  teaspoonfuls  in  water  night  and  morning.  This  remedy  is  to  be  con- 
tinued until  four  or  five,  or  even  six  or  seven,  ounces  have  been  taken ; — a 
cathartic  being  from  time  to  time  exhibited. 

The  Kousso  or  Kosso  (see  ante,  p.  229)  has  been  lately  used  with  beneficial 
effect  in  the  London  Hospitals,  in  cases  of  tsenia. 

Order  2.  Hepatica  (j/Tramca;  ivom  Tprap,  the  liver).  Medicines  which 
affect  the  liver  and  its  appendages.— These  agents  either  have  been  already 
noticed  or  will  more  conveniently  be  considered  hereafter. 

a.  The  hepatica  which  affect  the  secretion  or  excretion  of  bile  will  be 
rioticedheiedtev  {see  Class  Ylll.  Hccritica).         ,,,,,,  ,  , 

/3  The  hepatica  which  relieve  pain  of  the  liver,  gall-bladder  or  gall-ducts, 
are  the  anmsthetica  before  mentioned  (see  p.  208).  Opium  or  morphia  is 
the  only  remedy  to  be  relied  on. 

y.  The  hepatica  employed  to  relieve  spasm  of  the  gall-ducts,  as  m  the 
passage  of  biliary  calculi,  are  the  imralytica  already  noticed  (see  p.  217). 
Opium  or  morphia  is  our  sheet-anchor. 

I  The  hepatica  administered  with  the  view  of  modif}ang  the  nutrition  oi 
the  liver,  and  thereby  of  relieving  enlargements  and  other  organic  maladies 
of  this  organ,  are  the  simnoimica  resolventia  which  have  been  before  noticed 
(see  p.  179). 

Order  3.  Splenica  (<T7r>7jvim;   from  frvrXr^,  the  spleen).  Medicines 

which  affect  the  spleen.  .  -cl  ■  a 

The  number  of  medicinal  agents  which  appear  to  exercise  a  specific  influence 
over  the  spleen  are  few  in  number.  The  chief  are  the  chalyheates  ^ixA  gmna, 
and  to  these,  perhaps,  should  be  ^Me^  iodine  hromixe  and  merctmals. 

The  influence  of  these  agents  over  the  spleen  is  inferred  chieily  from  he 
effects  which  they  have  been  observed  to  produce  in  simple  enlargement  of  the 
snleen.  The  beneficial  efiects  of  the  chalybeates  in  these  cases  have  been 
before  alluded  to  (see  ante,  p.  197).  According  to  Piorry^  quma  diminishes 
the  volume  of  the  spleen^  and  in  this  way  cures  ague^  ^ 

'  Trade  de  Mcklccinr  praliqna,  1.  vt.  p.  1'~'3,  Varis,  1845. 
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Accordint'  to  Piorry  the  spleen  is  enlarged  in  every  ague,  whatever  the  type  (whether 
nuotidian,  tertian,  or  quartan) ;  and  the  augmentation  is  larger  during  the  paroxysm  than 
in  the  intermission.  The  salts  of  quina  diminish  the  volume  oi  the  spleen,  and  cure  ague ; 
thev  are  therefore,  febrifuges  par  excellence.  The  more  soluble  they  are,  the  more  rapidly 
do  they  act  •  and  the  larger  the  dose,  the  more  marked  are  their  effects.  iheir  action 
on  the  spleen,  however,  is  over  in  about  half  an  hour  after  their  use  ;  and  their  curative 
power  as  febrifuges,  is  in  proportion  to  their  effect  on  its  size.  M.  Piorry  states  that 
he  has  been  enabled  to  ascertain  these  circumstances  by  means  of  mediate  percussion 
of  the  spleen  before  and  after  the  use  of  quina  in  agues :  his  observations,  however,  have 
not  been  confirmed  by  others. 

The  effects  of  iodine  and  bromine  in  enlargement  of  the  spleen  have  been 
already  alluded  to  (see  ante,  pp.  186-187).  With  regard  to  the  effect  of 
mercury  on  the  spleen,  Dr.  Abercrombie^  observes  that  "it  is  now  generally 
admitted  that,  in  the  treatment  of  enlarged  spleen,  mercury  is  uniformly  and 
highly  injurious,  producing  mortification  of  the  moutli  and  rapid  failure  of  the 
strength." 

The  sj)leen  powder  and  s2Jleen  mixture,  used  m  Bengal  m  enlargements 
of  the  spleen,  are  combinations  of  rhubarb,  jalap,  scammony,  and  cream  of 
tartar,  with  calumba  powder  and  sulphate  of  iron,  taken  three  times  a  day,  in 
such  doses  as  to  keep  up  regular  but  moderate  purging.  About  twenty  days 
are  stated  by  Mr  Twining^  as  the  period  which  is  generally  required  for 
reducing  by  this  treatment  a  very  considerable  tumefaction  of  the  spleen,  if 
the  case  has  been  recent.  Some  persons  employ  nitric  acid  with  regular 
aloetic  purges. 

Order  4.  Sialiga  et  Pancreatica. — Medicines  which  affect  the  salivary 
glands  are  denominated  sialica  {crtaXiKd  from  criaXov,  the  saliva) ;  while 
those  which  affect  the  pancreas  are  termed  pancreatica  (from  TravKpeac,  the 
pancreas).  It  is  probable,  however,  that  medicinal  agents  which  affect  the 
former  also  influence  the  latter  organ. 

As  these  agents  are  employed  only  for  influencing  the  secretions  of  these 
organs,  they  will  be  noticed  hereafter  (see  Class  Ylll.  Eccritica). 

Class  VIII.  Eccritica.    Medicines  acting  on  the  Excernent  System. 

Medicines  which  affect  the  functions  of  the  excernent  system  are  termed 
eccritica  [hKpiTiKo. ;  from  'iKKpioLQ,  secretion) . 

By  their  influence  over  the  process  of  secretion,  they  may  affect  the  quan- 
tity (either  increasing  or  diminishing  it),  or  the  quality,  or  both,  of  the 
secreted  product.  Accordingly,  the  eccritica  are  employed  in  medicine  for 
the  threefold  purpose  of  augmenting,  lessening,  or  altering  the  secretions. 


1.  Augynenting  secretion. 

(Evacuantia.) 

In  most  cases  the  influence  of  the  eccritica  which  augment  secretion  is 
topical ;  in  some  cases,  perhaps,  it  may  be  remote. 

Their  topical  influence  is  direct  in  the  case  of  masticatories,  errhines  and 
cathartics  which  are  applied  immediately  to  the  secreting  organ.    It  is  indirect 

'  Patliological  and  Practical  Researches  on  Diseases  of  Iji.e  Stomach,  the  Intestinal  Canal,  the 
Liver,  and  other  Diseases  of  the  Abdomen,  p.  412,  2(1  edit.  Kdiiib.  1830.  ' 
Transactions  of  the  Medical  and  Pliysical  Honely  of  Calcntta,  vol.  iii.  n.  351. 
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in  the  ease  of  diuretics,  expectorants,  and  sudorifics,  whose  active  principles 
are  absorbed  by  the  parts  to  which  they  are  applied,  and  carried  by  the  blood 
to  the  secreting  organs  (see  ante,  p.  113), 

In  some  cases,  perhaps,  the  influence  of  an  evacuant  over  a  secreting  organ 
may  be  remote;  that  is,  may  be  exercised  through  the  agency  of  the  nerves. 

The  evacuating  eccritica  are  used  for  various  purposes,  of  whicli  the  follow- 
ing are  the  most  important : — 

a.  To  restore  the  natural  secretion  of  a  part  when  its  diminution  or  stop- 
page results  from  torpor  or  deficient  vascular  activity  of  the  secreting  organ. 

/3.  To  augment  the  natural  secretion  of  a  part,  and  thereby  to  diminish  the 
quantity  of  circulating  fluid  (see  ante,  p.  173). 

y.  To  augment  the  natural  secretion  of  a  part,  and  thereby  to  promote  ab- 
sorption—as in  dropsy. 

I.  To  augment  the  secretion  of  one  part,  and  thereby  to  lessen  the  secretion 
of  some  other  part^  (see         pp.  139-130). 

e.  To  augment  the  secretion  of  an  organ,  and  thereby  to  relieve  local  de- 
terminations of  blood  to  remote  parts ;  as  when  we  administer  purgatives  to 
relieve  determination  of  blood  to  the  brain  (see  ante,  pp.  128-139). 

K.  To  promote  secretion,  and  thereby  to  favour  the  subsidence  of  diseases 
whose  natural  termination  is  by  increased  secretion. 

T,.  To  produce  exhaustion  (the  secondary  effect  of  evacuants),  and  thereby 
to  act  as  antiphlogisties. 

Ordeu  1.  Eruhtna,  epptva;  from  £v,  in,  and  oiv,  if/i<?  wo.9^).— Medicines 
which  are  introduced  into  the  nose,  usually  for  the  purpose  of  producing  an 
increased  discharge  of  nasal  mucus,  are  called  errhines.  When  they  are  em- 
ployed to  excite  sneezing  they  are  termed  sternutniories  {sternutaioo-ia ;  from 
sternuo,  I  sneeze)  ovptarmics  {piarmica ;  Trrap^t/ca,  from  nraipo),  I  sneeze). 

Most  foreign  matters,  especially  acrid  substances,  when  applied  to  the 
membrane  lining  the  nostrils,  provoke  an  increased  mucous  secretion ;  and, 
when  snuffed  up  in  the  form  of  powder,  usually  act  as  sternutatories.  Ihe 
following  are  the  officinal  substances  used  as  errhines  : — 


1.  VEGETABLE. 


Nicotiana  Tabacum — Folia. 
Labiatjj;. 
Hyssopus  officinalis — Herba. 
Lavandula  veva—Flores. 
Marnibium  vulgare — Herba. 
Melissa  officinalis— iTerte. 
Mentha  ?\Aegmm— Herba. 

"     viridis — Herba. 

"     V\\mit!i— Herba. 
Origanum  Majorana — Herba. 
"     vulgarc — Herba. 


Rosmarinus  officinalis — Herba. 
Salvia  officinalis — Herba. 
Teucriiim  CliamieArys—Herba. 
"     Marum — Herba. 

AR1ST0L00HIJ5. 

Asarum  Europajum — Herba. 

EUPH0RBIACE3^. 

Euphorbia  (J)—Resin't. 

MELANTHACEiE. 

Veratrum  album — Cormus. 

GliAMrNACICiE. 

Saccharum  officinarum— -Sirpc/i^mm. 


Sodii  chloridum. 


2.  INORGANIC. 
Ammonii  chloridum. 


Hydrargyri  disulpbas. 


.  1  "Since  air  secretions,  inasmuch  as  they  extrac  certain  '"f?re'bents  from  the  Wo^ 
change  in  its  eompositioM.  uo  one  secretion  can  be  altered  .n  quant,  y  or  quality  v,tl  on    l    u  b.ng 
the  bahmce  which  exists  between  all  i,.  .l.cir  action  ou  heJ.lood  ;  hence    he  ,     e  m  of  one  seo.c 
tion  gives  rise  to  the  diminution  of  another."    (Muller'.  rhi/swlogy,  by  Hah .  ^ol  ,.  p.  Ui.) 


EcciUTics:— Errhines;  Expectorants.  241 

Errhines  are  local  irritants :  some  of  them  act  meclianically,  others  clie- 
micallv  or  dynamically. 

Some  medicine,  as  iodide  of  potassium,  when  administered  by  the  mouth  become 
absoXd  ^fd  su&equentlv  augment  the  nasal  secretion.  Such  agents  are  not  usually 
ci  erAbesrhec^    they  are  not  anphed  directly  to  the  pituitary  membrane. 

Errhines  cause  augmented  secretion  of  nasal  mucus,  frequently  excite 
sneezin*-  and,  by  long-continued  use  (as  in  the  case  of  snuft)  thicken  the 
mrous^mem^^^^^^^^  bknt  the  sense  of  smell,  and  alter  the  tone  of  the  voice. 

Sneezing  is  a  reflex-spinal  act  (see  ante,  p.  218).  The  incident  or  excitor  nerve  by 
wS  the  impression  is  conveyed  to  the  nervous  centre,  is  the  nasal  branch  of  the  trifacial. 

By  repeated  use  errhines  lose  their  power  of  exciting  sneezing  :  at  least  this 
is  well  known  to  be  the  case  with  regard  to  snufp. 

Dr.  Hall^  states  that  "  actual  sneezing  may  frequently  be  P^^«,^.^^*J^' f  f  .^^.^^^^^^^^^^^  f 
tion  by  which  it  is  usually  preceded  has  occurred,  by  forcibly  rubbmg  the  end  of  the  nose. 

Absorption  readily  takes  place  from  the  pituitary  membrane.  I  have 
several  times  experienced  the  constitutional  effects  of  tobacco  such  as  nausea, 
giddiness,  depression  of  the  muscular  power,  and  disorder  of  the  mental  time 
tions),  from  the  use  of  the  moist  snuffs  {rappees),  especially  Barbary  snuff. 

Considered  with  regard  to  their  modus  operandi,  errhmes  may  be  divided 
into  two  principal  groups  : — 

1.  Those  which  act  mechanically,  as  sugar.  i     •  n 

2.  Those  which  act  chemically  or  dynamically  as  well  as  mechanically. 
This  group  includes  the  aromatic  "errhines  of  the  natural  order  Labiatse;  the 
acrid  errhines,  such  as  euphorbium,  veratrum,  and  asarum  (the  most  powerful 
errhines  of  the  order) ;  the  sedative  errhine,  tobacco  ;  and,  lastly,  the  inor- 
ganic errhines.  ^      •  r  e 

Errhines  have  been  principally  employed  to  reheve  chronic  affections  ot 
the  eyes,  face,  and  brain;  for  example,  chronic  ophthalmia,  amaurosis,  headache, 
&c.    They  can  only  be  useful  on  the  principle  of  counter-irritation  (see  cwte, 
p.  127):    In  syphilitic  affections  of  the  nose,  and  where  there  is  a  disposition  ^ 
to  nasal  polypus,  the  frequent  use  of  errhines  may  perhaps  be  injurious.^ 

Schwilgue^  enumerates  the  following  purposes  for  which  sneezing  is  ex- 
cited : — to  excite  respiration  when  this  function  is  suspended  ;  to  promote  the 
expulsion  of  foreign  bodies  accidentally  introduced  into  the  air-passages ;  to 
occasion  a  general  shock  at  the  commencement  of  dangerous  diseases  which 
we  wish  at  once  to  suppress  ;  to  augment  the  secretion  of  nasal  mucus  and 
of  tears ;  to  favour  the  excretion  of  mucus  collected  in  the  nasal  sinuses ; 
to  exalt  the  action  of  the  encephalon,  of  the  senses,  of  the  uterus,  &c.;  and 
to  stop  a  convulsive  or  spasmodic  state  of  the  respiratory  apparatus.  We 
should  not,  however,  forget  that  the  concussion  occasioned  by  sneezing  is  not 
alvvavs  free  from  dangerous  results,  especially  in  plethoric  habits  and  persons 
disposed  to  apoplexy  or  affected  with  heruia,  prolapsus  of  the  uterus,  &c. 

Ordre  2.  ExPECTORANTiA  (from  ex,  out  of,  and  pectus,  the  breast). — 
Medicines  which  promote  the  evacuation  of  mucus  and  other  secreted  matters 
from  the  bronchia,  trachea,  and  larynx,  are  called  expeciorants.  ' 


'  On  the  Biseasns  and,  Berangemenis  of  the  Nervous  System,  p.  99,  1841. 
'  Traiie  de  Matihre  Medicate,  t.  ii.  p.  298. 
VOL.  I.  H 
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Medicines  wliicli  alleviate  coudi  are  called  bcclucs  {bechica ;  P-nxind,  from  j8^|,  a  cougli), 
or  cough-medicines  {tussicularia  vel  tussiculosa).  The  substances  used  as  such  arc  oommonly 
demulcents  (see  ante,  p.  171),  cerebro-spinals,  (see  ante,  p.  204),  and  expectorants. 

The  term  expectorant  is  usually  applied  to  agents  which  increase  or  promote 
the  secretion  of  bronchial  mucus.  It  has  also  been  applied  to  medicines 
which  aid  the  evacuation  (expectoration)  of  the  already  secreted  bronchial 
mucus  [i.  e.  to  medicines  which  excite  cough) ;  to  medicines  which  alter  the 
quality  of  the  bronchial  mucus,  and,  by  rendering  it  thinner  and  less  viscid, 
assist  the  patient  in  bringing  it  up ;  and,  lastly,  to  medicines  which  check 
very  profuse  secretion,  and  thereby  enable  the  patient  more  easily  to  expectorate 
that  which  is  produced. 

The  substances  usually  supposed  to  promote  the  secretion  of  bronchial 
mucus  may  be  divided  into  two  kinds  :  those  which  produce  their  effect  by 
direct  application  to  the  bronchial  membrane,  and  those  which  are  administered 
by  the  stomach,  and  require  to  be  absorbed  before  they  act  as  expectorants. 

The  following  list  of  expectorants  is,  with  few  exceptions,  that  drawn  up 
by  the  late  Dr.  Duncan.^ 

1.  TOPICAL. 

Applied  in  the  form  of  liquid  to  the  fauces  -. — 
Emollients  and  Demulcents  in  general. 

Applied  in  the  form  of  gas  or  vapour  to  the  mucous  membrane  of  the  lungs:  — 


Nicotiana  Tabacum — Folia. 
Datui'a  Stramonium — Herla. 
Myrrba. 
Pix  liqiiida. 
Olea  volatilia. 


Aqua. 

Alcohol. 

J^therea. 

Acidum  benzoicum. 
"  acetienm. 

2.  GENEEAL. 


Acidum  sulphurosum. 
Ammonia. 
Ammonise  carbonas. 
Chlorinium. 
lodinium. 


Taken,  into  the  stomach  and  acting  through  the  circulation : — 

VEGETABLE. 

Eerula  (?) — Gummi-resina  [Sagapemm). 

Dorema  Ammoniacum — Gummi-resina. 

ClNOHONACE^. 

Cephaelis  Ipecacuanha — Radix. 

STYRACEiE, 

Styrax  Benzoin — Balsamum. 
"     officinale — Balsaynum. 

LiLIACEiS. 

Urginea  maritima — Bulbus  {Squill). 
Allium  sativum — Bulbus. 


PoLTGALACEiE. 

Poly  gala  Senega— 
Terebinthace^. 

Balsamodendron  Myrrha —  Gummi-resina. 
Leguminos^. 

Copaifera ;  plurimse.  species — Oleo-resina. 

Myrospermum  peruiferum — Balsamum. 

IjMBELLlFEEiE. 

Galbanum  officinale — Gummi-resina. 
Narthex  Assafoetida —  Gummi-resina. 


INORGANIC. 
Antimonii  potassio-tartras. 

Of  all  the  classes  of  the  Materia  Medica  none  are  more  uncertain  in  their 
operation  than  expectorants.  Most  of  the  agents  employed  as  sucli  act 
relatively;  that  is,  they  obviate  the  causes  which  interfere  with  healthy 
secretion.  Many  of  them  are  substances  which  modify  the  vital  activity 
of  the  aijrian  membrane  by  an  alterative  influence,  and  in  this  way  relieve 
bronchial  affections,  expectoration  being  by  no  means  an  essential  part  of 
their  operation. 


1  Siipiilment  to  the  Edinburgh  New  Dispensatory.    Edinburgh,  1829. 
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The  topical  expectorants  are  of  two  kinds;  some  are  emollients  and  de- 
mulcents;  others  ai-e  local  stimulants.  To  the  former  belong  not  merely  the 
liquids  applied  to  the  fauces,  but  also  warm  aqueous  vapour  when  mlialea, 
and  in  that  way  applied  to  the  bronchial  n)cmbrane.  _ 

Tlie  c^eneral  expectorants  are  also  of  two  kinds— some  bemg  stimulating, 
others  nauseating  and  relaxing.  Probably  all  the  stimulating  expectorants  act 
topically,  after  absorption,  on  the  bronchial  membrane  with  which  they  are 
brought  into  contact  by  means  of  the  blood.  Some  of  them,  as  garhc  and 
a^safcEtida,  have  been  detected  by  their  odour  in  the  breath  (see  atite,  p.  106). 
Emetina  (and,  consequently,  ipecacuanha)  and  emetic  tartar  have,  according 
to  Magendiei  and  Orfila,^  a  specific  influence  over  the  lungs,  which  organs, 
in  animals  killed  by  these  substances,  are  said  to  present  traces  of  inflammation 

and  congestion.  -,       ^  ^  i    •  i 

Expectorants,  unlike  several  other  orders  of  evacuants,  are  exclusively 
employed  in  maladies  of  the  secreting  organ  on  which  they  operate.  The 
emollient  and  nauseating  (emetic  tartar  and  ipecacuanha)  expectorants_  are 
adapted  for  the  more  acute  forms  of  bronchial  irritation  and  inflammation  ; 
the  stimulating  expectorants  for  the  more  chronic  forms.  Senega  is  a  most 
valuable  remedy  in  the  latter  stages  of  acute  inflammation  of  the  lungs  and 
bronchial  membrane.  The  fetid  gums,  especially  assafcetida,  are  more  parti- 
cularly adapted  for  the  subacute  and  chronic  forms  of  bronchitis  accompanied 
with  spasm  of  the  muscular  fibres  of  the  bronchi,  and  which  is  so  commonly 
observed  in  those  whose  bronchial  tubes  and  cells  are  dilated. 

Irritating  gases  and  vapours  (as  chlorine,  the  vapoui-  of  acetic  or  of  benzoic 
acid,  &c.)  when  inhaled,  produce  coughing,  as  well  as  an  augmentation  of  secre- 
tion. "  We  provoke  coughing/'  says  Schwilgu^,^  "to  favour  the  expulsion 
of  foreign  bodies  introduced  from  without  into  the  aerian  tube,  and  especially 
of  liquids.  We  have  recourse  to  it  to  favour  the  expectoration  of  'mucus,  of 
membraniform  concretions,  and  of  pus,  which  have  accumulated  in  the  aerian 
passages,  whenever  the  local  irritation  is  not  sufficiently  great." 

OuDEU  3.  Emetica  (E/xET-tm;  from  £^£w,  /  vomit);  vomitoria;  anaca- 
thartica  {avaicadapTiKa ;  from  avaKaBaipu),  I  cleanse  or  purge  itficards  : 
i.  e.  by  vomiting  [or  by  expectoration  ?]). — Medicinal  agents  which  are  used 
for  the  purpose  of  promoting  vomiting  are  called  emetics  or  vomits :  when 
they  merely  excite  nausea,  they  are  termed  nauseants  {nausea?iiia) . 

The  number  of  medicinal  substances  capable  of  exciting  vomiting  is  very 
great ;  but  only  a  few  of  them  are  in  common  use.  Their  operation  is  pro- 
moted by  repletion  of  the  stomach,  especially  with  tepid  liquids ;  and  by 
titillation  of  the  fauces,  and  especially  the  velum  pendulum  palati.* 

The  following  is  a  list  of  officinal  emetics  : — 

'  Tormulaire. 

2  Toxicoloffie  Generalc,  t.  i.  p.  482,  4rnc  ed.  1843. 

3  Traiie  de  Matiere  Medicate,  torn.  ii.  p.  29G. 

When  we  titillate,  by  means  of  a  feather  or  pen,  the  throat,  to  excite  vomiting,  care  mnst  be 
taken  not  to  carry  the  feather  so  far  back  as  to  irritate  the  posterior  part  of  the  pharynx  ;  for,  in 
that  case,  we  excite  an  act  of  deglutition  instead  of  that  of  vomiting.  A  feather,  introduced  im  ■ 
the  throat  to  excite  vomiting,  has,  by  being  pushed  too  far  down,  been  actually  swallowed,  vvithnui 
causing  vomiting.  {See  Medical  Observations  and  Inquiries,  vols.  iii.  and  iv. ;  and  also,  D)- 
Marshall  Hall,  On  the  Diseases  and  Derangements  of  the  Nervous  System,  p.  81.) 
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Siimpis  nigra — Semimm  pulvis. 

ClNCHONACB^. 

Cephaelis  Ipecacuanha — Radix. 

CojIPOSlTiE. 

Anthemis  nolnlis — Flares. 


1.  VEGETABLE. 

Solanacej^:. 

Nicotiaua  Tabacum — Folia, 

AlUSTOLOCHIACE-l!;. 

Asarum  Eiiropanim — Folia. 
Urginea  maritima — Bulbvs  {Squill). 


2.  INOliGANIC. 

Antlmonii  potassio-tartras.  |  Ziuci  sulphas.  |        Capri  sdphas. 

Usually,  within  twenty  or  thirty  minutes  after  taking  an  emetic  a  general 
feeling  of  uneasiness  and'  nausea  comes  on.  The  pulse  becomes  small,  feeble, 
and  irregular;  the  face  and  lips  grow  pale;  a  distressing  sensation  of  relaxa- 
tion, faintness,  and  coldness  of  the  whole  system  is  experienced;  the  sahva 
flows  copiously  from  the  mouth;  the  eyes  lose  their  lustre;  and  the  whole 
countenance  appears  dejected.  These  symptoms,  which  constitute  the  first 
stage  of  vomiting,  continue  for  a  variable  period,  and  are  followed  by  the- 
ejection  of  the  contents  of  the  stomach. 

As  soon  as  actual  vomiting  commences,  the  general  phenomena  are  altered  r 
the  pulse  becomes  frequent  and  full,  the  temperature  of  the  body  increases-, 
and  a  sweat  breaks  out  on  the  face  and  other  parts.  During  the  act  ot 
vomiting,  in  consequence  of  the  pressure  made  on  the  abdominal  aorta,  and 
the  interruption  to  the  circulalion  through  the  lungs,  from  the  impeded  respira- 
tion the  blood  returns  with  difficulty  from  the  head,  the  face  swells  and  be- 
comes coloured,  the  conjunctiva  is  turgid  and  red,  the  jugular  veins  are 
o-orged,  and  tears  burst  from  the  eyes.  The  violent  strainmg  is  often  attended 
with  pain  in  the  head  and  eyes,  and  with  the  involuntary  expulsion  ot  the 
urine  and  fffices.  The  matters  vomited  vary  according  to  circumstances :  they 
may  consist  of  the  alimentary  substances,  bile,  &c.  contained  m  the  stomach 
and  duodenum  previous  to  the  exhibition  of  the  emetic ;  of  the  fluids  collected 
by  .the  action  of  the  emetic ;  and,  lastly,  of  the  emetic  itself.  Sometimes 
striseof  blood  are  observed,  which  usually  come  from  the  pharynx,  ihe 
number  of  vomitings,  and  the  ease  with  which  they  are  effected,  are  liable  to 
considerable  variation,  arising  from  the  state  of  the  digestive  organs,  the  tem- 
perament of  the  patient,  the  state  of  the  cerebral  functions  &c. 

When  the  vomiting  has  entirely  ceased,  the  patient  feels  languid,  oppressed, 
and  drowsv,  and  the  pulse  becomes  weak  and  slow  :  the  exhaustion  is  some- 
times so  great  as  to  be  attended  with  fatal  consequences.  A  case  of  this  kmd 
i^  nllnded  to  bv  Dr.  Paris,i  which  an  emetic  was  imprudently  given  to  a 
patient  in  the  last  stage  of  phthisis,^  with  the  intention  of  dislodging  the  pus 
S  which  the  lungs  were  embarrassed  :  syncope  was  produced,  from  which 
e  pitient  never  recovered.  Among  other  occasional  ill  consequences  of 
vlftSg  may  be  mentioned  comatose  affections,  uterme  or  pulmonary  hemor- 
rhres  hemTa  abortion,  suffocation,  prolapsus  of  the  uterus,  rupture  of  the 
aEin  muick^^  fee/  These  efiects  are  produced  by  the  vio  en  n^scu^ar 
exertions  which  attend  the  act  of  vomiting.  They  suggest  cautions  as  to  the 
of  emetics.    Tims,  in  apoplexy,  and  some  other  cerebral  affections,  or 


use 


1  Pharmacohgia,  9th  ed.  p.  204,  1843.  (Hippocrates,  Aphorisms,  Sect. 

2  «'  Consumptive  persons  ought  not  to  be  purgeu  uj-  «  v    1 1 

4,  Aph.  viii.) 
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^hen  a  tendency  thereto  exists  ;  in  pregnancy,  especially  when  miscarringe  is 
^^^eatened  in  prolapsus  uteri,  hernia,  aneurism,  &c.  the  danger  to  be  appre- 
hS  from  emetics  is  obvious.    The  concussion  winch  they  excite  sometimes 

"^^^^Zduv^onoi  the  different  stages  of  vomiting  have  no 
Tiecessary  relation  to  each  other.  Thus  the  sulphates  of  zinc  and  copper 
excite  speedy  vomiting,  with  but  little  nausea ;  while  tobacco  and  tartanzed 
antimony,  on  the  other  hand,  produce  great  nausea  and  depression  of  system. 
Hence  when  the  depressing  effects  of  emetics  are  required,  as  m  inflammatory 
-<md  otiier  diseases,  we  employ  the  last-mentioned  emetic. 

Vomitin-  is  a  reflex-spinal  act.  « lu  vomiting  excited  through  the  fauces  it  is  the 
trlfaS^°ich  is  the  nerve  of  transmission ;  in  vomiting  induced  by  an  emetic,  by  a  renal 
ScX  or  a  gaU-stone,  it  is  the  pneumogastric  ;^  and  m  the  vomiting  of  early  pregnancy 
S  dysmirhcE^  it  is  k  spinal  nerve  which  is  the  incident  excitornerve^.  Ah  hese  nerves 
Lv?y  the  excitement  ultimately  to  the  medulla  ob  ongata  This  ^^^bm^^^^j^^/^ 
?he  nerves  which  regulate  the  aperture  of  the  cardia,  the  closure  of  the  larynx,  and  the 

"^Thf  aXHnst'qnoted  gives  the  following  short  summary  of  the  mechanism  of  vomit- 
in5r  -"  Dnrmgthi  act  of  vomiting,-!,  the  larynx  is  closed ;  2,  the  cardia  is  opened ; 
3"3  all  the  muscles  of  expiration  are  caUed  into  action  ;  but  4,  actual  expiration  being 
™t^d  by  the  closure  of  the  larynx,  the  force  of  the  effort  is  expended  upon  the 
stomach,  the  cai-dia  being  open,  and  vomiting  is  effected. 

The  irritation  produced  by  the  exhibition  of  emetics  gives  rise  to  an  increased 
secretion  from  the  mucous  follicles  of  the  stomach  and  duodenum ;  as  is  shown 
by  the  thick,  filamentous,  and  viscid  matters  frequently  ejected.  We  inter, 
also  that  the  action  of  the  exhalants  must  be  increased,  inasmuch  as  persons 
who'  have  taken  only  a  few  spoonfuls  of  emetic  liquids  sometimes  bring  up  a . 
very  considerable  quantity  of  fluid.  Darwin  mentions  a  man  who  vomited 
six  pints  of  liquid,  although  he  had  only  swallowed  one.  Bile  is  frequently 
thrown  up,  either  alone  or  mixed  with  other  fluids ;  but  we  must  not  infer 
from  this  that  it  had  existed  in  the  stomach  previous  to  the  exhibition  of  the 
emetic,  for  bile  is  not  ordinarily  rejected  in  the  first  efibrts,  but  only  in  the 
subsequent  vomitings  ;  and  the  quantity  increases  in  proportion  to  the  length 
of  time  the  vomiting  continues.  Emetics  promote  the  secretion  of  bile,  and 
probably  of  the  pancreatic  juice  also.  We  presume  that  they  likewise  augment 
absorption  during  the  stage  of  nausea,  previously  to  the  act  of  vomiting,  and 
when  the  force  of  the  circulation  is  reduced. 

Of  the  substances  employed  as  emetics,  some  (as  mustard)  appear  to  act 
merely  as  local  irritants  to  the  stomach,  for  they  cause  vomiting  only  when 
they  have  been  swallowed.  Others  (as  emetic  tartar),  however,  may  be 
termed  npecijic  emetics,  since  they  induce  vomiting,  not  only  when  they  are 
introduced  into  the  stomach,  but  also  when  injected  into  the  veins. 

Does  emetic  tartar,  when  introduced  into  the  stomach,_  occasion  vomiting  by  its  direct 
topical  action  on  this  viscus,  or  is  absorption  necessary  to  its  emetic  effect  ?  It  is  probable 
that  it  may  act  in  both  ways.  Large  doses  may  occasion  vomiting  by  the  gastric  hritation 
they  excite ;  but  absorption  appears  to  be  necessary  to  the  specific  emetic  effects. _ 

When  emetic  tartar  has  entered  the  circulation  (either  by  absorption  or  injection  into 

'  According  to  Mullet  {Physiologij,  by  Baly,  vol.  i.  p.  509),  it  is  certainly  probable  that  both  the 
pncumotcastric  and  splancliuic  nerves  act  simultaneously  iu  transmitting  the  irritation  wlieu  emetic 
agents  act  on  the  stomach  and  intestines. 

^  Dr.  M.  Hall,  On  the  Diseases  and  Derangements  of  the  Nervous  System,  p.  104,  Lend.  1841. 
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the  blood-vessels),  does  it  occasion  vomiting  by  acting  "  upon  the  organs  from  which  the 
nervous  energy  for  the  movemeiits  of  vomiting  is  derived,  or  upon  the  organs  of  motion 
themselves  P""  Miiller'  thinks  that  this  is  still  a  matter  of  doubt. 

Emetics  are  employed  for  several  purposes^  of  wliich  tlie  following  are  the 
most  important  :2 — 

1.  To  evacuate  the  stomach.  They  are  resorted  to  for  the  purpose  of  ex- 
pelling poisons  (see  ante,  p.  163)^  undigested  foods  (crudities),  or  other  foul 
matters  (saburree). 

When  the  object  is  merely  to  empty  the  stomach  of  its  contents,  those  emetics  should 
be  selected  which  occasion  the  least  nausea  and  distress.  Eor  women  and  children, 
ipecacuanha  is  the  mildest  and  safest  emetic.  Tor  cases  of  poisoning,  the  sulphates  of 
zinc  and  copper  are  preferred  to  emetic  l^artar :  they  operate  speedily  and  effectually,  but 
with  less  nausea  than  the  last-mentioned  salt.  Other  means  of  exciting  vomitmg  in  caSes 
of  poisoning  have  been  already  pointed  out  (see  ante,  p.  163). 

2.  To  expel  foreign  bodies  lodged  in  the  throat  or  oesophagus.  In  cases 
of  choking  from  the  impaction  of  meat  in  the  throat,  the  foreign  body  has 
been  dislodged  by  provoking  vomiting  by  means  of  a  solution  of  emetip  tartar 
injected  into  the  veins  (se^  ante,  p.  136). 

3.  To  excite  nausea,  and  thereby  to  depress  the  vascular  and  muscular 
systems.  Eor  the  fulfilment  of  this  object  emetic  tartar  is  usually  employed 
in  strong  subjects  ;  but  in  females  and  children  ipecacuanha  is  frequently  sub- 
stituted. Nauseants  are  used  to  reduce  vascular  action  in  some  active  hemor- 
rhages, in  inflammatory  fever,  and  in  acute  inflammation  of  the  lungs,  testicles, 
mammee,  air-tubes,  cellular  membrane,  skin,  and  joints  :  but  in  inflammation 
of  the  alimentary  canal  tli|!y  are  unsafe.  They  are  employed  to  depress  the 
tone  of  the  muscular  system  in  dislocations  of  the  larger  joints,  and  thereby  to 

■  assist  reduction  by  overcoming  the  force  of  the  opposing  muscles.  In  various 
spasmodic  aftections,  as  spasmodic  Ji|thma,  hooping-cough,  &c.,  the  efficacy  of 
nauseating  emetics  is  referable  to  their  depressing  influence  over  the  muscular 

fibre.  '  ■ 

Emetics  have  been  recommended  to  promote  the  passage  of  gall-stones, 
which  they  are  said  to  do  partly  by  relaxing  the  muscular  fibres  of  the  gall- 
ducts,  partly  by  the  concussion  which  they  effect.  But  in  acute  cases  they 
are  usually  unnecessai^,  as  violent  vomiting  and  great  depression  generally 
attend  the  passage  of  a  biliary  calculus.  . 

4.  To  promote  secretion  and  excretion.  In  hepatic  derangements,  especially 
those  dependent  on  a  torpid  condition  of  the  portal  vessels,  aiid  in  some  cases 
of  dyspepsia,  emetics  pfove  highly  serviceable probably  by  promoting  the 
secretion  and  excretion  of  bile,  pancreatic  jmce,  and  gastric  mucus.  In  in- 
flammatory affections  of  the  bronchial  tubes,  of  the  larynx  and  throat  emetics 
are  often  found  useful :  and  they  are  so,  probably,  m"  part  at  least,  by  then- 
augmenting  secretion  from  the  affected  parts,  and  thereby  promotmg  the 
resolution  of  the  disease.  The  operation  of  an  emetic  is  frequently  succeeded 
by  a  soft,  lax,  and  damp  state  of  skin, -a  condition  iiighly  favourable  to  the 
subsidence  of  very  slight  febrile  disorders. 

Order  4.  Cathartica  (Kaflaprtm;  from  KaOalpu,,  Z  jntrf/e  or  cleame)-) 


I  ^?^hrL:s^f'^;tics,  consult  Dn^hcrg^ll's  Inaugural  ^i^^:^^ 

EJcorum  Usu  in.  .anis  Morbi,  Ediub.   736.         E"ghsh  translatioa  of  tb.s  is 

published  in  his  Medical  Works,  by  J.  C.  Lcttsoni,  M.-U.,  Loud.  1  <  84. 
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nuroativa  sea  pur^antia  (from  pur^o,  I  purge  or  cleanse)  -Medicmes 
ihidi  FOcluce  alvine  evacuations  are  cathartics  purgatives. 

The  following  is  a  list  of  officinal  cathartics  : — 

1.  VEGETABLE. 


Ranunculace^. 
Helleborus  niger — Eadix. 
"      foetidus — Radix. 

Crvcifer*. 

Siuapis  &Vad.—Semina  Integra. 

VlOLACE-E. 

Viola  odorata— i^/om. 

LiNACEiE. 

Linum  (iatharticum— fleria. 

GUTTIFEILE. 

Gaiciaia — Gummi-resina  Gambogia. 

VlTACE^;. 

Vitis  viuifera — Baccce. 

RHAMNACEiE. 

Rhamuus  catharticns — Baccce. 

LEGUMINOSiE. 

Cassia  Y\sXxs\B.—Leg2i'minis  pul^ja. 

Tamarindus  indica — Legumen. 

Cassia ;  plarimse  species— JFo/m  Senna;. 

Andii-a  inermis— Cbrto. 

Copaifera :  plurimffi  species— 0/eo-mz«a. 

RoSACEiE. 

Rosa  centifolia — Petala. 

canina — Jmctus. 
Prunus  domestica — Fructus  siccatus. 

CUCUBBITACE^. 

Cucumis  Colocyntliis — Fructus  pulpa. 
Momordica  Elaterium — Materium. 


COMPOSIM. 

Taraxacum  Dens-Leonis — Radix. 
Oleace^e. 

Olea  europsea — Fruclus  oleum. 

Ornus  europffia — Succus  concretus  {Ma7ina). 

CONYOLVULACEiE. 

Convolvulus  Scammouia — Resina. 
Exogonium  Purga — Radix. 

SOLANACE^. 

Nicotiana  Tabacum— Jb^m. 
PolygoNace/E. 

Rheum ;  plurimse  species — Radix. 

EUPHORBIACE^. 

Croton  Tiglium — Oleum. 
Rieinus  communis — Oleum. 
Euphorbia—  (?)  — Resina  {Euphorbium) . 

XjRTICACEiE. 

Ficus  Carica — Fructus. 
Conifers. 

Pinus;  plurimee  species — Oleum  Terebinthince. 

Juniperus  Sabina — Folia. 
Liliace^. 

Aloe ;  plurimse  species — Succus  concretus. 
Melanthace^. 

Colchicum  autumnale — Cormus. 

Veratrum  album — Cormus. 
Gramine^. 

Hordeum  distichon — Semina. 

Saccharum  officinarum — Saccharum  impurutn , 


Sulphur. 
Magnesia. 
Magnesiae  carbonas. 

"  sulphas. 
Potassffi  sulphas. 


2.  ANIMAL. 
Mel. 

3.  INORGANIC. 

PotassEC  tartras. 

"  bitartras. 
Sodii  chloridum. 
Sodffi  sulphas. 

"  phosphas. 


Sodse  potassio-tartras. 
Hydrargyri  chloridum. 
Pilula  hydrargyri. 
Antimouii  potassio-tartras. 
Pulvis  antimonii  compositus. 


Cathartics  cause  alvine  evacuations  by  increasing  the  peristaltic  motion  of 
the  intestines  and  by  promoting  secretions  from  the  mucous  lining.  The 
milder  purgatives,  however,  operate  principally  by  their  influence  on  themuscular 
coat  of  the  intestines ;  while  the  stronger  ones  stimulate  the  mucous  follicles 
and  exhalants,  and  give  rise  to  Hquid  evacuations.    The  former  are  some- 
times termed  eccojn-otics  {eccojjrotica  ;  from  e/cKOTrpwo-te,  a  cleansing  from 
duiuj,  a  purging) ;  while  the  latter  are  denominated  hydragogues  {hydra- 
(jo(ja  ;  i/^paywya^  from  w^wp,  water,  and  aywyoc,  eliciting  or  evoking) .  Some 
of  them  create  nausea,  faintness,  occasionally  vomiting,  colicky  pains,  abdominal 
tenderness,  and  tenesmus.    The  more  violent  ones,  if  given  in  an  over-dose, 
produce  inflammation  of  the  alimentary  canal, ^  characterised  by  violent  vomiting 


'  The  deaths  from  the  use  of  Morison's  Pills  are  referable  to  this.  The  active  ingredient  of  these 
medicines  is  gamboge  (see  Land.  Med.  Gaz.  vol.  xiv.  pp.  613  and  759  ;  vol.  xvii.  pp.  357,  415,  and 
623 ;  vol.  xviii.  pp.  75  and  927  ;  vol.  xix.  p.  970). 
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and  purging,  abdominal  pain  and  tenderness,  cold  extremities,  and  sinking 
pulse.  They  arc  denominated  drastics  {drastica  ;  BpaariKa,  from  cpdu),  £ 
am  active) .  Emollient  or  demulcent  drinks  (as  barley  water,  gruel,  and  broth) 
are  taken  to  favour  their  safe  operation. 

As  the  intestinal  surface  consists  of  about  1400  square  inches,^  from  the 
whole  of  which  secretion  and  exhalation  are  going  on,  it  is  obvious  that 
purging  offers  a  very  powerful  means  of  diminishing  the  quantity  of  the 
fluids  of  the  body ;  and  accordingly  we  find  that  some  cathartics,  especially 
elaterium,  cause  very  copious  watery  discharges ;  and  their  employment  is 
followed,  as  might  be  expected,  with  tliirst  and  augmented  absorption  from 
the  serous  cavities,  so  that  they  sometimes- reduce  or  even  remove  dropsical 
swellings.  The  more  violent  purgatives  promote  the  discharge  of  bile  and 
pancreatic  liquor,  by  the  irritation  they  produce  at  the  termination  of  the  ducts 
which  pour  these  secretions  into  the  alimentary  canal. 

A  distinction  is  usually  made  in  practice  between  cooling  and  warm  pur- 
gatives. By  the  former  are  commonly  meant  saline  purgatives  which,  while 
they  cause  purging,  without  having  any  tendency  to  excite  inflammation,  are 
supposed  to  have  a  refrigerant  influence  over  the  system,  and  are  adapted  for 
febrile  and  inflammatory  cases.  By  the  latter  are  meant  the  more  violent 
cathartics,  which  are  presumed  either  to  quicken  the  pulse,  or  at  least  to  excite 
the  abdominal  vascular  system,  and,  therefore,  are  considered  to  be  less  fitted 
for  febrile  cases. ^ 

The  more  powerful  cathartics  are  acrids  or  local  irritants.  Some  of  them 
{e.  g.  gamboge)  operate  almost  solely  in  this  way ;  for  they  do  not  excite 
purging  except  when  they  are  introduced  into  the  alimentary  canal,  and  they 
easily  excite  vomiting  when  swallowed.  But  most  of  the  drastics  exert,  in 
addition,  a  specific  influence  over  the  alimentary  canal,  so  that  they  excite 
purging  when  injected  into  the  veins,  or  when  applied  either  to  the  serous 
membranes  or  cellular  tissue.  Senna,  castor  and  croton  oils,  black  hellebore, 
colocynth,  and  elaterium,  operate  in  this  way.  This  circumstance,  therefore, 
favours  the  notion  that  they  act,  in  part  at  least,  after  absorption. 

A  considerable  number  of  cathartic  substances  have  been  detected  in  the 
blood  and  secretions  (see  ante,  pp.  104  and  105). 

The  physical  (endosmotic)  action  of  purgative  solutions  has  been  already 
alluded  to  (see  ante,  pp.  95  and  96). 

Some  cathartics  act  also  as  diuretics,  as  bitartrate  of  potash  and  gamboge. 
Dr.  Christison^  observed,  that  where  diuretics  have  been  given  for  some  time 
without  eflect,  he  has  frequently  seen  their  action  brought  on  "  by  a  single 
dose  of  some  hydragogue  cathartic,  such  as  gamboge."  Tlie  resnious  particles, 
in  their  passage  out  of  the  system  though  the  renal  vessels,  probably  acted  as 

topical  stimulants.  . 

Cathartics  probably  act,  in  part  at  least,  by  a  reflex  action  of  the  ganglionic 
system.    MuUer*  observes,  that  galvanising  the  splanchnic  nerve  or  the  cceliac 

1  This  measurement  has  been  calculated  from  the  statements  as  to  the  length  and  diameter  of  the 
intestines  in  Meckel's  Manuel  d'Anatomie  ycnerale,  descriptive  et  pathologique.  iruduit  par 
J.  A.  L.  Jourdnu  et  G.  Breschet.    Paris,  1825.  ,    ,       .  i 

-  An  anonymous  writer,  in  the  London  Medical  Gazelle,  vol.  iv.  p.  139,  contends  that  aloes  is 
not  a  warm  purijativc,  though  usually  considered  to  be  so. 

a  On  Granular  Begeneraiion  of  the  Kidneys,  p.  150,  Edinburgh,  1839. 

^  thysiolo(jii,  by  Ualy,  vol.  i.  p.  511. 
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sandion,  jrives  rise  to  a  generally  increased  activity  of  the  peristaltic  move- 
ments while  division  neither  of  the  piieumogastric  nor  of  the  sympathetic 
nerve  puts  a  stop  to  them.  This  appears  to  show  that  the  splanchmc  nerve 
is  concenied  in  propagating  the  irritation  set  up  by  cathartics.  The  tenesmus 
occa^^ioned  by  some  cathartics  is  a  reflex  action  of  the  true  spinal  system.^ 

Diflerent  parts  of  the  ahmentary  canal  are  unequally  affected  by  different 
cathartics.  Thus  aloes  is  remarkable  for  its  action  on  the  large  intestine ; 
nioreover,  many  of  the  drastic  cathartics— as  gamboge,  colocynth,  savin,  and 
black  hellebore— create  more  irritation  in  the  large  than  m  the  small  mtes- 
tines ;  and  Orfilai  mentions  that,  in  animals  killed  by  these  substances,  he 
found  the  stomach  and  rectum  inflamed,  while  the  small  intestines  were 
healthy.  In  some  cases,  perhaps,  this  may  be  ascribed  to  the  rapidity  with  which 
these  agents  pass  through  the  small  intestines,  and  on  their  longer  continuance 
in  the  stomach  and  rectum ;  but  the  same  appearance  has  been  noticed  when 
these  cathartics  have  been  applied  to  the  celkilar  texture  of  the  thigh. 

Cathartics  may  be  conveniently  arranged  in  five  groups,  as  follows  :— 

1.  Laxatives  or  lenitives  [laxativa  vel  laxaniia ;  lenitiva). — This 
group  contains  the  mild  cathartics  [purgantia  mitiora),  such  as  manna, 
cassia  pulp,  tamarinds,  prunes,  honey,  bitartrate  of  potash,  and  the  fixed  oik 
(as  castor,  almond,  and  olive  oils).  These  very  gently  evacuate  the  contents 
of  the  intestinal  canal,  and  usually  without  causing  any  obvious  irritation,  or 
affecting  the  general  system.  Manna,  however,  is  apt  to  occasion  flatulence 
and  griping.  Laxatives  are  employed  in  any  cases  where  we  wish  to  evacuate 
the  bowels  with  the  least  possible  irritation, — as  in  children  and  pregnant 
women ;  in  persons  afflicted  with  inflammation  of  any  of  the  abdominal  or 
pelvic  viscera,  with  hernia,  prolapsus  of  the  womb  or  rectum,  piles,  or  stricture 
of  the  rectum;  and  after  surgical  operations  about  the  abdomen  and  pelvis. 

2.  Saline,  antiphlogistic,  or  cooling  cathartics  {purgantia  salina^ 
antiphlogistica). — This  order  is  composed  of  the  saline  purgatives,  such  as 
the  sulphates  of  soda,  potash,  and  magnesia,  &c.  They  increase  the  peristaltic 
motion  of  the  ahmentary  canal,  and  augment  the  effusion  of  fluids  by  the  ex- 
halants  of  the  mucous  surface,  thereby  giving  rise  to  watery  stools. 

If  administered  in  the  form  of  very  dilute  aqueous  solutions  they  no  longer 
act  as  cathartics,  but  become  absorbed  and  act  as  diuretics  (see  ante,  pp.  95 
and  184).  To  operate  as  purgatives  the  solutions  should  be  richer  in  saline 
matter  than  the  blood  is.^ 

[It  must  be  remembered,  however,  that  the  purgative  action  of  many  of  these 
salts,  though  it  has  been  considered  to  be  assisted  by  increasing  the  specific 
gravity  of  their  solution,  is  probably  not  dependent  on  the  endosmotic  action 
induced,  inasmuch  as  Dr.  Carpenter^  states  that  purgation  may  be  produced  by 
injecting  the  sulphate  of  magnesia  into  the  stomach  after  placing  a  ligature 
below  the  pylorus.    This  must  be  by  absorption. — Eu.] 

3.  Milder  acrid  cathartics  {purgantia  intermedia) . — This  order  in- 
■  eludes  senna,  rhubarb,  and  aloes.    These  are  more  active  substances  than 

'  Toxicologie  Generale. 

^  According  to  Liel)ig  {Researches  on  the  Motion  of  the  Juices  in  the  Animal  Jjoc/y,  p.  60,  Loud. 
1848,)  the  blood  contains  from  f  to  1  per  cent,  of  common  salt ;  consequently,  saline  solutions  to 
act  as  purgative,  should  contain  more  than  one  per  cent,  of  saline  matter.  As  this  physical  action 
of  salts  is  common  to  all,  and  is  independent  of  the  nature  of  the  acids  and  bases  composing  thcui, 
it  is  obvious  that  it  does  not  explain  why  one  salt  is  more  purgative  than  another. 

^  Carpenter's  Human  I'hysiologij,  4th  edit. 
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any  of  the  preceding,  They  are  ficrids  and  stimulants,  but  their  local  actioji 
is  not  sulFiciently  violent  to  cause  inflammation.  Senna  is  employed  where 
we  want  an  active,  though  not  very  acrid  or  irritant,  purgative.  Rhubarb  is 
administered  in  relaxed  and  debilitated  conditions  of  the  alimentary  canal,  on 
account  of  its  tonic  properties.  Aloes  is  used  in  torpid  conditions  of  the 
large  intestines,  and  in  afl'ections  of  the  head.  It  is  usually  considered  ob- 
jectionable in  piles  and  diseases  of  the  rectum. 

4..  Drastic  cathartics  {drastica  ;  purgantia  fortiora). — This  group 
comprehends  the  strong  acrid  purgatives  ;  such  as  jalap,  scammony,  black 
hellebore,  gamboge,  croton  oil,  colocynth,  and  elaterium.  These,  when  swal- 
lowed in  large  doses,  act  as  acrid  poisons.  They  are  employed  as  purgatives 
in  torpid  conditions  of  the  bowels ;  as  hydragogues  in  dropsical  afl'ections ; 
and  as  counter-irritants  in  affections  of  the  brain.  They  are  objectionable 
remedies  in  inflammatory  and  irritable  conditions  of  the  alimentary  canal. 

5.  Mercurial  cathartics  {imrgantia  mercurialia). — The  principal  of 
these  are  the  hydrargyrum  cum  creta,  the  pilula  hydrargyri,  and  calomel. 
We  employ  them  as  alterative  purgatives,  and  to  promote  the  hepatic  functions. 
As  they  are  uncertain  in  their  operation  they  are  usually  combined  with,  or 
followed  by,  other  purgatives. 

The  following  are  the  principal  general  uses^  of  cathartics  : — 

1.  To  evacuate  the  contents  of  the  alimentary  canal,  and  thereby  to  reheve 
those  morbid  symptoms  which  arise  from  their  presence.  The  substances 
^hich  cathartics  are  employed  to  remove  are  retained  feculent  matters, 
undigested  foods,  morbid  secretions,  worms,  and  poisonous  agents  (see  ante, 
p.  164). 

2.  To  promote  secretion  and  exhalation  from  the  gastro-intestinal  mucous 
surface.  Cathartics  are  employed  directly  for  the  production  of  this  _  eflect, 
and  indirectly  for  the  attainment  of  other  objects,  of  which  the  following  are 
the  chief : — 

a.  The  estabhshment  of  healthy  alvine  secretion  when  this  is  defective  or 
perverted,  especially  in  torpid  conditions  of  the  alimentary  canal. 

p.  The  promotion  of  the  elimination  of  morbid  agents  contained  in  the 
blood,— either  absorbed  poisons  (see  ante,  p.  164),  or  retained  principles  which 
ought  to  have  been  evacuated  by  other  excreting  organs. 

y.  The  diminution  of  the  volume  of  the  circulating  fluid,  and  the  rehef  of 
plethora,  congestion,  and  other  maladies  dependent  thereon. 

The  augmentation  of  the  action  of  the  absorbents.  Hydragogues  which 
carry  a  large  quantity  of  fluid  out  of  the  system  by  the  bowels  promote 
absorption,  and  thereby  oftentimes  prove  most  beneficial  m  dropsies. 

e  The  antagonism  of  other  secretions.  Thus  cathartics  are  employed  to 
check  excessive'' ptyahsm  from  mercury,  and  to  diminish  the  secretion  of  milk 

in  nurses  who  are  weaning.  .         rn,      •   j  <■ 

^  The  estabhshment  of  a  substitute  for  other  secretions.    1  Ims,  m  detective 

secretion  from  the  uterus,  kidneys,  &c.,  cathartics  are  employed  to  relieve  the 

morbid  symptoms  resulting  therefrom. 

n  The  relief  of  inflammation.    Cathartics  are  frequently  employed  as 

antiphlogistics.    They  assist  in  removing  or  counteracting  some  of  the  elements 

>  Oti  this  subject,  consult  Ob.servaliom  on  the  UUIily  and  "^'f  ^ff^'^"'  "/  J'^mfi^^<'  ^redlcincs 
in  sZa!l)Jses:hy  J.  Hamilton,  M.D.    Ediub.  1806.    3d  edit.  1809. 
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.^f  mflimmation  •  and  tlicy  do  this  in  part  by  promoting  secretion  and  exhalation 
tm  trS  olintest^      canal;  by  which  they  relieve  congestion  o  and 
natt    to,  inflamed  parts  lessen  inflammatory  fever,  and  promote  the 
^^l^^  agents  from  the  system  and  the  absorption  ot  some  of 

tlip  oftu^ed  products  of  inflammation.  .  „ 

3  To  promote  the  secretion  of  the  liver  and  pancreas  By  imta  ^ng  the 
orifice  of  the  ductns  communis  cholcdochus,  active  cathartics  produce  an 
^^iM  Lrei^on  and  excretion  of  bile  and  pancreatic  J-e  ;  and  heiice 
these  agents  are  well  fitted  for  reHeving  those  symptoms  which  arise  from 
rouo-estion  or  torpor  of  the  portal  system.  „  ,     ,•      ^  ^  j 

4!  To  stimulate  or  excitithe  muscular  fibres  of  he  alimentary  canal,  and 
thereby  to  reheve  torpor,  inactivity,  or  even  a  paralysed  sta  e  of  tb^s  organ 
The  torpor  referred  ti  exists  chiefly  in  the  caecum  and  colon  and  is  mo.t 
frequently  met  with  in  females.  Although  it  is  greatly  re  leved  by  the  use  0 
cathartics,  these  in  general  give  only  temporary  relief  :  mdeed  it  not 
unfrequently  happens  that,  after  their  action  is  over,  the  inactivity  of  bowe  s 
aa-mented.  Tonics,  especially  iron,  and,  m  some  cases,  mmute  doses  of  the 
exfract  of  nux  vomica,  aided  by  the  occasional  employment  of  cathartics, 
sometimes  prove  most  effective.  Aloetic  purges  are  particuhirly  useful  when 
the  condition  of  the  uterus  and  rectum  does  not  prohibit  their  use.  _ 

5  To  afi-ect  remote  organs  on  the  principle  of  revulsion  or  counter-irritation 
(see  ante  p  128).  Cathartics  operate  as  revulsives  or  counter-irritants  by 
the  powerful  impression  which  they  make  on  the  intestinal  nerves  by  the 
determination  of  blood  they  produce  to  the  abdominal  organs  and  by  the 
augmentation  of  secretion  (intestinal,  hepatic,  and  pancreatic)  which  they 
€fi?ct  They  often  prove  most  effective  remedial  agents  m  attections  oi  the 
•  brain  and  other  remote  organs.  In  chorea,  hysteria,  determination  of  blood 
to  the  brain,  or  threatened  apoplexy,  and  various  other  maladies,  cathartics 
are  most  valuable  remedies,  operating  apparently  on  the  principle  of  counter- 

irritation.  . 

6.  To  promote  the  catamenia.  Some  of  the  more  active  purgatives, 
particularly  those  which  act  in  an  especial  manner  on  the  large  intestine, 
extend  their  irritating  or  stimulating  influence  to  the  whole  of  the  pelvic 
vessels,  and  in  this  way  frequently  prove  emmenagogue. 

Order  5.  Diaphoretica  {^latpopririKa ;  from  ^ta^-optw,  /  throw  off  ly 
perspiratwn) ;  mdorifica  vd  siidorifera  (from  sudor,  sweat,  facto,  I 
make,  or  fero,  I  produce);  hidrotica  (lapwriK-d;  from  'i^i>ow,  T  perspire] ; 
diajynoica  {lia-rrvdiKo.  (?)  ;  from  ha-Kvoi],  evaporation  or  exhalation). — 
Medicinal  agents  which  promote  the  cutaneous  transpiration  are  called  dia- 
phoretics 01  sudorijics. 

The  terras  diaphoretics  and  diapndics  have  been  used  to  designate  substances  which 
auo-ment  the  insensible  perspiration ;  while  the  words  sudorijics  and  hydrotics  indicate 
suf)3tances  increasing  tlie  sweat  or  sensible  perspiration.  But  insensible  perspiration  and 
sweat  differ  in  their  physical  conditions  only  ;  the  former  being  the  vaporous,  the  latter 
the  Hquid  state  of  the  same  fluid.  Hence  there  can  be  no  essential  difference  between 
diaphoretics  and  sudorifics,  and  I,  therefore,  use  the  terms  synonymously. 

The  agents  which,  under  certain  circumstances,  augment  cutaneous  exhala- 
tion, are  both  numerous  and  heterogeneous.  External  heat,  assisted  by  the 
copious  use  of  diluents,  constitutes  an  important  and  powcrfnl  means  of  pro- 
moting sweating.    Whenever  a  large  quantity  of  fluid  is  taken  into  the 
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system,  the  excess  is  got  rid  of  by  the  kidneys,  the  skin,  and  the  lungs;  and 
if  we  keep  the  skin  warm,  as  by  warm  clothing,  or  tiie  use  of  liot  air  or  hot 
vapour-bath  (see  ante,  pp.  13,  15,  and  17),  the  action  of  the  cutaneous 
exlialants  is  promoted,  and  sweating  results ;  but  if  the  skin  be  kept  cool, 
the  kidneys  are  stimulated,  and  the  greater  part  of  the  liquid  passes  off 
through  them.  Eriction,  exercise,  and  all  agents  which  excite  vascular  action, 
have  a  tendency  to  promote  sweating.  The  sudden  and  temporary  application 
of  cold,  as  in  the  affusion  of  cold  water  (see  ante,  p.  30),  sometimes  proves 
sudorific  by  the  reaction  which  it  occasions.  Lastly,  many  medicinal  agents, 
acting  through  the  circulation,  cause  sweating.  These  are  the  sudorifics  or 
diaphoretics  properly  so  called. 

The  following  is  a  list  of  the  officinal  diaphoretics  : — 


1.  ORGANIC. 


Papaverace^. 

Papaver  somuiferum — Opium. 

Sinapis  nigra — Semina. 

P0LYGAI,ACEiE. 

Polygala  Senega 
Ternsteomiackjs. 

Thea  viridis — Folia. 
"    Bohea— fb/ia. 
Z'^gophyllace^. 

Guaiacum  officinale — Resina. 
Leguminos^. 

Copaifera;  plurimse  species— 0/(70- 
CinchonaceJ3. 

Cephaelis  Ipecacuanha — Radix. 

ASCI.EPIADACE^. 

Hemidesmus  iudicus — Radix. 

SOLANACE^. 

Solanum  Dulcamara — SHpites. 
Capsicum  anuuum — Fructus. 


Labiate. 

Ilyssopus  officinalis — Herba. 

Melissa  officinalis — Herba. 

Mentha  Pulegium — Herba. 

Rosmarinus  officinalis — Herba. 

Salvia  officinalis — Herba. 
Thymelace^. 

Daphne  Mezereum —  Cortex  radieis. 
Laurace^. 

Camphora  officinarum —  Camphora. 

Sassafras  officinale — Lignum. 

Laurus  nobilis — Folia. 

AttlSTOLOCHIACEJi:. 

Aristolochia  Serpentaria — Radix. 
Urticace^. 

Dorstenia  Contrajerva — Radix. 

TjLMACEiE. 

Ulinus  campestris — Cortex. 
Smilace^. 

Smilax ;  plurimse  species — Radix  Sarstr. 


Alcohol. 
Viuum. 


Ammonia;  sales. 

Salia  neutra  (see  antet  p.  182). 


iEtherea. 
2.  INORGANIC. 


Olea  volatilia. 
"  empyreumatica. 


Antimonialia  )  /  „„     j„  „  i  qc\ 
...     \  (see  ante,  p.  lob). 
Mercuna  la  >  ^ 


Diaphoretics  are  relative  agents  ;  they  succeed  only  in  certain  states  of  the 
ibody.  Moreover,  for  different  conditions  different  diaphoretics  are  required. 
They  constitute  an  exceedingly  uncertain  class  of  remedies,  with  regard  both 
to  the  production  of  sweating  and  to  the  advantage  to  be  derived  therefrom. 
Dr.  Holland^  suggests  that  when  benefit  follows  the  use  of  diaphoretic 
medicines,  it  is  often  ascribable,  not  to  their  direct  influence  on  the  exhaiant 
vessels,  but  to  other  changes  which  they  excite  in  the  system,  of  which 
sweating  is  to  be  regarded  rather  as  the  effect  and  proof  than  as  the  active 

The  operation  of  diaphoretics  is  promoted  by  the  exhibition  of  large 
quantities  of  warm  mild  diluents,  and  by  keeping  the  skm  warm.  Moreover, 
they  are  more  effective  when  given  at  bed-time,  since  there  appears  to  be 
greater  disposition  to  sweating  during  sleep  than  in  the  waking  state.  The 


'  Medical  Notes  and  Rejleclions,  p.  52,  Load.  1839. 
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Pxliibition  of  diuretics  should  be  avoided  during  the  operation  of  diaphoretics, 
s  he  aw     to  check  the  operation  of  the  latter.    The  same  rule  has  been 
kid  dowi%i  regard  to  purgatives;  but  it  is  well  known  that  perspiration 

is  often  the  consequence  of  hypercatharsis.  •  ^-      •    tv^^.^A  ^r.  Urn 

Dr  Edwards!  has  shown  that  cutaneous  transpiration  is  ettected  m  two 
^ay.  —hy  a  physical  action  or  evaporation,  and  by  an  organic  action  or 
transudation."^  Fvaporation,  or  the  physical  action,  is  the  conseqiience  of 
the  porosity  of  bodies,  and  takes  place  equally  m  the  dead  and  hving  state. 
It  is  influenced  by  the  hygrometric  states  of  the  surrounding  air,  by  its  motion 
or  stillness,  by  its  pressure,  and  by  its  temperature.  Thus  dryness,  agitation, 
and  diminution  of  the  weight  of  the  air,  increase  it.  Transudation  or  the 
organic  action  of  transpiration,  is  a  vital  process,  effected  by  minute  spiral 
follicles  or  sudoriferous  canals,  and  depends  essentially  on  causes  inherent  m 
the  animal  economy,  although  it  may  be  influenced  to  a  certain  extent  by 
external  agents.  Thus,  elevating  the  temperature  of  the  surrounding  air, 
preventing  its  frequent  renewal,  and  covering  the  patient  with  warm  clothing 
are  means  which  promote  the  organic,  but  check  the  physical,  action  ot 
transpiration.  Diaphoretics  affect  the  transudation  or  the  vital  process. 
They  probably  affect  the  exhalants  in  one  or  both  of  two  ways  ;  by  increasing 
the  force  of  the  general  circulation,  or  by  specifically  stimulating  the  cutaneous 
vessels. 

Diaphoretics  may  be  arranged  in  seven  groups,  as  lollows  :—      .     .  , 

1.  Aqueous  diaphoretics.— Under  this  head  are  included  not  only  simple 
water,  but  gruel,  whey,  and  tea.  These,  when  assisted  by  external  warmth, 
often  prove  very  effective  diaphoretics,  even  when  used  alone  ;  while  to  all  the 
other  groups  they  are  valuable  adjuvants;  and  in  no  cases  are  they  injurious. 

2.  Alkaline  'and  saline  diaphoretics.— The  salts  of  the  alkalies  are 
frequently  used  to  promote  perspiration.  Acetate  and  carbonate  of  ammonia, 
alkaline  'citrates  and  tartrates,  sal  ammoniac,  and  nitrate  of  potash,  are 
employed  for  this  purpose  in  fevers. 

3.  Antimonial  diaphoretics. — The  liquefacient  operation  of  antimonials 
has  been  already  referred  to  (see  ante,  pp.  179  and  1 89).  Diaphoresis  is  one 
of  its  consequences.  We  use  this  group  of  diaphoretics  in  febrile  and  inflam- 
matory cases.  It  is  preferred  to  the  opiate  diaphoretics  when  there  is 
inflammation  or  congestion  of  the  brain,  or  a  tendency  to  either  of  these 
conditions. 

4.  Opiate  diaphoretics. — Opium  and  its  alkali  morphia  have  a  remarkable 
tendency  to  produce  sweating.  The  former  is  often  used  as  a  diaphoretic, 
commonly  in  the  form  of  Dover's  powder,  when  no  disorder  of  the  brain 
exists ;  and  especially  when  an  anodyne  is  indicated.  When  the  stomach  is 
very  irritable,  an  opiate  diaphoretic  is  preferred  to  an  antimonial  one.  In 
rheumatism  and  slight  catarrhs,  Dover's  powder  proves  highly  serviceable. 
In  diabetes  and  granular  disease  of  the  kidneys,  it  is  the  best  sudorific  w-e 
can  use,  especially  when  conjoined  with  the  warm  bath.^    Opium  and  camphor 

'  form  a  serviceable  sudorific  compound  when  the  surface  is  cold,  as  in  cholera. 

5.  Oleaf/inous  and  resinous  diaphoretics. — This  group  includes  a  large 

'  De  VTvfluence  des  Agcns  Physiques  sur  la  Vie,  Paris,  1824. 

'  See  Dr.  Osborne's  paper,  in  The  Dublin  Journal  of  Medical  and  Chemical  Science,  Jan.  ISS-l-. 
Also  Dr.  ChristisoD,  On  Granular  Degeneration  of  the  Kidneys,  Edinb.  1839. 
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number  of  substances,  some  of  wliicli  owe  their  activity  to  volatile  oil,  as  the 
Labiatre  and  th6  Lauracese  {c.  (j.  sassafras  and  camplior)  ;  others  to  resin,  as 
mezereon  and  guaiacum ;  while  some  contain  both  oil  and  resin,  as  copaiva 
and  the  turpentines.  The  substances  of  this  order  possess  stimulant  properties. 
They  probably  act  locally  on  the  cutaneous  vessels  through  the  blood ;  for 
some  of  them  (<?.  g.  copaiva)  can  be  detected  by  their  odour  in  the  perspiration, 
and  they  occasionally  excite  a  slight  eruption  on  the  skin.  The  diaphoretics 
of  this  group  are  useful  in  chronic  rheumatism,  secondary  syphilis,  and  chronic 
cutaneous  diseases. 

6.  Alcoholic  diaphoretics. — Alcohol  and  wine  augment  cutaneous  exha- 
lation. 

7.  Ipecacuanha. — I  believe  the  diaphoretic  property  of  ipecacuanha  to  be 
considerably  less  than  is  commonly  supposed.  Dover^'s  powder  owes  its  power 
of  producing  sweating  almost  exclusively  to  the  opium  which  it  contains. 

Diaphoretics  are  employed  for  various  purposes,  of  whicli  the  following  are 
the  chief : — 

1.  To  restore  the  cutaneous  secretion  when  it  has  been  checked  by  cold, 
and  thereby  to  relieve  the  ill  consequences  of  its  suppression.  The  milder 
forms  of  disease,  induced  by  what  is  familiarly  termed  catching  cold,"  are 
oftentimes  successfully  treated  by  the  use  of  diluents  and  diaphoretics.  In 
catarrhal  and  rheumatic  affections  they  are  employed  with  great  benefit. 

2.  To  promote  the  subsidence  of  diseases  which  naturally  terminate  by 
augmented  cutaneous  secretion  or  exanthematous  eruptions ;  as  in  simple 
continued  fever,  the  exanthemata,  and  intermittents. 

3.  To  produce  determination  to  the  surface  in  various  maladies  attended 
with  coldness  of  the  skin  and  congestion  of  internal  organs. 

4.  To  antagonise  other  secretions.  Thus  diaphoretics  are  employed  to 
check  excessive  secretion  of  urine  (see  ante,  p.  130),  and  sometimes  to 
relieve  diarrhoea.  Opium  is  a  valuable  agent  in  some  of  these  cases ;  for, 
while  it  acts  as  a  diaphoretic,  it  checks  secretion  from  the  kidneys  and  intes- 
tines ;  and  hence  in  diabetes  and  diarrhoea  it  serves  a  two-fold  purpose. 

5.  To  establish  a  substitute  for  some  other  secretion.  Both  the  skin  and 
kidneys  are  engaged  in  the  common  function  of  ehminating  water ;  and  hence 
when  the  renal  secretion  is  diminished  or  suppressed  we  endeavour  to  relieve 
the  system  by  the  use  of  diaphoretics.  In  dropsy  from  granular  degeneration 
of  the  kidney,  the  employment  of  warm-baths  and  Dover's  powder  is  frequently 
attended  with  great  benefit. 

Order  6.  SiALAGOGA  (o-mXaywya  (?)  ;  from  alaXov,  saliva,  and  aywyoc, 
eliciting  or  evolcing)  ;  ptyalagoga  (Tr-uaXaywyd  (?)  ;  from  tttvoXov,  saliva, 
andaywyoe). — Medicines  which  augment  the  secretion  of  saliva  and  buccal 
mucus  are  denominated  sialagogues. 

Sialagogues  are  of  two  kinds  :  some  produce  their  effect  by  direct  appHcation 
to  the  mouth ;  others  are  swallowed,  and  require  to  be  absorbed  before  they 
act  as  such.  The  former  are  called  topical  sialagogues;  the  latter  are  the 
remote  or  specijic  sialagogues. 

Sub-order  a.  Topical  Sialagogues.— These  are  sialagogues  which  are 
applied  to  the  mouth.  When  used  in  a  soft  or  solid  state  they  are  called 
masticatories  {masticaioria ;  from  maslico,!  eat  or  chew).  They  act  ou 
the  mucous  follicles  of  the  mouth  and  the  snhvary  glands.    Most. solid  or 
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soft  bodies,  wheu  chewed,  increase  tlie  flow  of  saliva ;  but  acrids  do  this 
in  an  eminent  degree.  The  following  is  a  list  of  ofacmal  topical  sia- 
lagogues : — 

CKUCIFEltE. 

Cochlearia  Armoracia — Radix. 

SOIANACEJE. 


TlIYMELACE^. 

Dapline  Mezercum— Cortex  radicis. 

ZlNGIBERACE^. 

Zingiber  officinale — Rhizoma. 


Nicotiaua  Tabacum — Folium. 

COJIPOSlTiE. 

Anacyclus  Pyrethrum — Radix. 

In  almost  all"  parts  of  the  world  masticatories  are  more  or  less  used.  In 
•the  East  Indies  betel-nuts  (the  seeds  of  Areca  Catechu)  are  chewed,  with 
quicklime  and  the  betel  leaf  (the  leaf  Piper  Betel).  The  Indians  have  a 
notion  that  these  substances  fasten  the  teeth,  clean  the  gums,  and  cool  the 
mouth.i    In  this  country  the  masticatory  commonly  employed  by  sailors  is 

tobacco.  ,       .  n      .-i  ■ 

As  the  saliva  is  generally  swallowed,  masticatories  do  not  confane  tlieir 
action  to  the  mouth,  but  excite  hkewise  the  stomach.  Peron2  was  convinced 
that  he  preserved  his  health,  during  a  long  and  difficult  voyage,  by  the 
habitual  use  of  the  betel ;  while  his  companions,  who  did  not  use  it,  died 
mostly  of  dysentery.  Por  habitual  use,  and  as  mere  sialagogues,  mucilaginous 
and  emolhent  masticatories  might  be  resorted  to,  but  we  find  that  acrids  of 
various  kinds  have  always  been  preferred.  Masticatories,  as  therapeutic 
ao-ents,  have  been  principally  used  either  as  topical  applications  in_  affections 
of  the'  gums,  tongue,  tonsils,  salivary  glands,  &c.,  or  as  counter-irritants  in 
complaints  of  neighbouring  organs,  as  in  ear-ache,  rheumatism  of  the  peri- 
cranium, affections  of  the  nose,  &c.  The  stronger  masticatories,  as  mustard 
and  horse-radish,  excite  an  increased  discharge  of  nasal  mucus  and  tears,  as 
well  as  of  saliva  and  mucus  of  the  mouth. 

SuB-ouDER  jS.  Specific  or  Eemote  Sialagogues. — Several  substances 
have  had  the  reputation  of  producing  salivation  or  ptyalism  by  internal  use. 
Of  these,  the  preparations  of  mercury  (see  ante,  p.  188)  are  the  only  ones  on 
which  much  reliance  can  be  placed,  and  even  they  sometimes  disappoint  us. 
The  preparations  of  gold,  of  antimony  (see  ante,  p.  188),  and  of  iodine  (see 
ante,  p.  186),  occasionally  have  this  effect.  The  continued^  use  of  the 
hydrocyanic  or  nitric  acid  has,  in  several  instances,  produced  salivation.  In 
poisoning  by  foxglove  the  same  has  been  observed.  Lastly,  nauseants 
increase  the  secretion  of  saliva.  Mercurials  are  given  in  certain  diseases  to 
excite  ptyalism,  and  in  some  cases  it  is  necessary  to  keep  up  this  effect  for 
several  weeks.  It  is  not,  however,  supposed  that  the  salivation  is  the  cause 
of  the  benefit  derived,  but  an  indication  that  the  constitution  is  sufficiently 
influenced  by  the  medicine. 

* 

Order  7.  Cholagoga  (xoXaywya;.  from  x'^^^s  ^^il^)  ^i^d  "-y^y 00,  eliciting 
or  evokinr/). — Medicines  which  promote  the  secretion  or  excretion  of  bile  are 
denominated  cholar/oc/ues. 

It  is  probable  that-  most,  if  not  all,  drastic  purgatives  increase  the  secretion 
and  excretion  both  of  bile  and  pancreatic  juice,  by  irritating  the  opening  of 
the  ductus  clioledochus  in  the  duodenum  ;  just  as  certain  substances,  taken 
into  the  mouth,  provoke  an  increased  discharge  of  saliva,  by  irritating  the 


'  Ainslic's  Matnria  Indica. 

^  Voijaf/fi  aux  Teires  Auslralcs,  Paris. 
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mouths  of  tlie  sulivary  ducts.  Graaf^  says,  that  if  a  purgative  be  administered 
to  a  dog,  and,  when  it  is  beginning  to  operate,  the  abdomen  be  laid  open,  the 
bile  and  pancreatic  juice  will  be  observed  flowing  into  the  duodenum. 

The  agents  before  noticed  under  the  name  of  hquefacieuts  (see  ante, 
p.  179)  probably  increase  the  secretion  of  bile  in  common  with  the  other 
secretions. 

The  term  cholagogue,  however,  has  been  more  particularly  applied  to 
substances  which  have  been  supposed  to  have  a  specific  influence  in  promoting 
the  secretion  or  excretion  of  bile.  Mercury,  aloes,  rhubarb,  and  taraxacum, 
have  been  considered  to  possess  this  property. 

Cholagogues  are  employed  to  promote  the  secretion  and  excretion  of  bile 
in  maladies  in  which  these  functions  are  defective,  and  generally  in  torpid 
conditions  of  the  portal  system. 

Order  8.  Ditiretica  (^louprj-ticu ;  from  ^id,  through,  and  ovp-nriKa)  ; 
uretica  [ovprjTtica ;  from  ohpiu),  I  make  water) ;  urinalia. — Medicinal  agents 
which  promote  the  secretion  of  urine  are  called  diuretics. 

The  following  is  a  Kst  of  the  officinal  diuretics  : — 

1.  VEGETABLE. 


Menispermace^. 

Cissampelos  'Sdxtixa.— Radix. 
Crucifer^. 

Cochlearia  Armoracia — Radix. 

"       officinalis — Eerba. 
Siaapis  nigra — Semina. 
"     alba — Semina. 

POLYGALACE^. 

Poly  gal  a  Senega — Radix. 

GUTTIFER^. 

Garciniffi  species  mcGTta—{?)  —  Gummi-resma 
KuTACEJS.  .  [Gamboffice. 

Barosma  ;  plurirase  species— i^b^jw  {Buchu). 
Leguminosje. 

Copaifera;  plurimse  species— 

Cytisus  scoparius — Cacumen. 
Myktace^. 

Melaleuca  mvaov— Oleum  Cajuputi. 
Umbellifer^. 

Petroselinum  sativum— -Raiza:. 

Daucus  Gsxoia.—Fructus. 


COMPOSITiE. 

Taraxacum  Dens-Leouis — Radix. 

PxROLACEiE. 

Chimapbila  umbellata — Folia. 

Er[CACE^. 

Arctostaphylos  Uva-ursi — Folia. 
Solanace^. 

Nicotiana  Tabacum — Folia. 
Scrophulariace^. 

Digitalis  purpurea — Folia. 

PlPERACE^. 

Piper  Cabeba — Fructus. 
Conifers. 

Piuus  ;  plurimffi  species — Oleum  terebivthijite. 
Juniperus  communis — Oleum  volatile. 

MELANTHACEiE. 

Colcbicum  autumnale — Cormus. 

LtLIACEjE. 

Urginea  scilla — Bidbus. 
Asparagus  officinalis — Radix. 


Alcohol. 


Vinum  (Rhenanum). 

2.  ANIMAL. 
Cantharis  vesicatoria. 

3.  INORGANIC. 


Spiritus  ictheris  uitrici. 


Alkalina  (see  ante,  p.  180). 
Salia  neutra  et  media  (see  ante,  p.  182). 
Sapo. 

lodica  ct  bromica  (see  ante,  p.  186). 


Acida  mineralia  diluta  (see  ante,  p.  174). 
Mercurialia  et  antimonialia  (see  ante,  p.  188). 
Aqua. 


There  are  two  principal  modes  of  promotmg  the  secretion  of  urine :  the 
one  direct  the  other  indirect.  The  indirect  method  consists  in  augmenting 
the  quantity  of  fluids  taken  into  the  stomach,  or  m  removing  any  cause  which 


Burbier,  Traite  Element,  de  Mat.  Med.  t.  iii.  p.  1 252,  2nde  c'd. 
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checks  the  secretion,  The  direct  mode  is  to  stimulate  the  kidneys  by  means 
which  specificaUy  affect  these  organs.    These  means  are  the  diuretics  properly 

^°The'quantity  of  urine  secreted  in  the  healthy  state  is  liable  to  considerable 
variation.  Temperature,  season  of  the  year,  cUmate,  time  of  day,  quantity  ol 
fluid  consumed  as  drink,  state  of  health,  &c.,  are  among  the  common 
circumstances  modifying  this,  secretion.  Whenever  an  unusual  quantity  ot 
aqueous  fluid  is  taken  into  the  system,  the  kidneys  are  the  organs  by  means 
of  which  the  excess  is,  for  the  most  part,  got  rid  of.  If  the  customary  dis- 
charcre  from  the  skin  or  lungs  be  checked— by  cold,  for  instance— the  kidneys 
endeavour  to  make  up  for  the  deficiency  of  action  in  the  other  organs.  Thus 
in  winter  and  in  cold  climates,  more  urine  is  secreted  than  m  summer  and  m 
hot  cHmates.  Again,  if  transpiration  be  promoted,  as  by  external  warmtii, 
the  secretion  of  urine  is  diminished.  Hence,  when  we  wish  to  augment  the 
renal  secretion,  diluents  should  be  freely  administered,  and  the  skm  kept  cool. 

Mr.  William  Alexander^  endeavoured  to  determine,  as  nearly  as  possible, 
the  relative  powers  of  different  diuretics;  and  he  has  given  the  following 
tabular  views  of  his  results  : — 

A  Table  of  the  different  quantities  of  urine  always  discharged  in  an  equal  time ;  viz.  from  nine 
o'clock  in  the  morning  till  two  o'clock  in  the  afternoon,  when  an  equal  quantity  of  the  same 
liquid  was  drunk,  but  with  different  dvuretics,  in  different  quantities,  dissolved  in  it. 

5    5  9 

By  ibj.  jvijss.  of  simple  infusion  of  bohea  tea,  standard    1^    ^  ^ 

Ditto,  with  3ij.  of  salt  of  tartar    22    7  2 

"     ■■  5ij.  of  nitre  '   22    0  0 

"       4  drops  of  oil  of  juniper   30    3  0 

"       5j.  of  salt  of  wormwood  !  ••••    19    7  la 

"        5ij.  of  Castile  soap    19    1  1 

"       a  teaspoonful  of  spt.  nitr.  dulc.   17    6  1| 

"        15  drops  of  tine,  cantharides   16    4  0 

"       jij.  of  sal  polychrest    16    3  0 

"       5ss.  of  uva  ursi    16    1  0^ 

"        5j.  of  magnesia  alba    15    5  0 

"       3ij.  of  cream  of  tartar   10    2  0| 

A  Tablt;  of  the  different  quantities  of  urine  evacuated  in  the  same  space  of  time,  after  drinking  the 

same  quantity  of  different  liquors. 

5  5  9 

By  ibj.  5 vijss.  of  weak  punch,  with  acid                                      21  2  3 

new  cow  whey                                               18  6  0 

decoct,  diuret.  Pharm.  Ediu                                 17  5  0 

London  porter                                               16  7  0 

decoct,  bardan.  Pharm.  Edin                                14  7  0 

warm  water  gruel                                              14  6  2 

small  beer                                                     13  7  1 

warm  new  milk                                               11  7  0 

These  tables  are  to  a  certain  extent  useful ;  but  as  diuretics  act  Tery 
unequally  at  different  times,  and  cannot,  therefore,  be  relied  on,  the  value  of 
Mr.  Alexander's  experiments  is  considerably  diminished. 

By  augmenting  the  secretion  of  urine  we  diminish  the  quantity  of  blood  in 
the  blood-vessels ;  and  thus  create  thirst  and  promote  absorption  from  the 
serous  cavities. 

There  is  reason  to  believe  that  all  diuretic  medicines,  strictly  so  termed. 


VOL.  I. 


'  Eiperimental  Essays,  Edinb.  1768. 
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become  absorbed,  are  carried  in  the  blood  to  the  kidneys,  and  are  there 
eliminated,  either  unchanged  or  more  or  less  altered.  I  have  already  (see 
ante,  p.  105)  etmmerated  the  medicinal  agents  which  have  been  detected  hi 
the  urine.  To  the  list  before  given  may  be  added  the  following,  which, 
according  to  Dr.  Vetter,^  pass  off  by  urine  : — 


Asparagiii. 


Almost  all  astringents. 


Acrid  matter  of  cnbebs. 


Balsam  of  copaiva. 
Veratria. 


We  must  not,  however,  imagine  that  every  substance  which  can  be  detected 
in  the  urine  is  a  diuretic,  for  in  some  instances  this  is  evidently  not  the  case ; 
and,  on  the  other  hand,  there  are  several  medicines  whose  active  principles 
are  supposed  to  excite  an  increased  flow  of  urine  by  absorption  and  local 
contact  with  the  renal  vessels,  but  which  cannot  be  recognised  in  this  secretion 
on  account  of  the  absence  of  any  known  sensible  or  chemical  characters  by 
which  these  principles  can  be  readily  detected. 

It  is  probable  that  all  agents  which  prove  diuretic  by  their  direct 
stimulant  influence  over  the  kidneys,  do  so  by  their  topical  action  on  these 
organs  (see  p.  114).  It  follows,  therefore,  that  in  order  to  enable  them  to 
reach  the  kidneys  they  must  be  administered  either  in  solution  or  in  such  a 
condition  that  they  may  become  dissolved  in  the  fluids  of  the  gastro -intestinal 
canal.  Moreover,  the  solutions  should  be  very  dilute ;  otherwise,  instead  of 
becoming  absorbed,  they  act  as  cathartics  (see  ante,  p.  95).  1  have  before 
referred  to  Laveran  and  Millon's  experiments  with  tartarized  soda  (see  ante, 
p.  184).  When  solutions  of  this  salt  caused  purgation,  they  did  not  become 
absorbed  :  on  the  contrary,  solutions  which  did  not  purge  became  absorbed 
and  rendered  the  urine  alkaline.^ 

Mr.  Bowman^  considers  that  "the  parts  concerned  in  the  secretion  of 
that  portion  of  the  urine  to  which  its  characteristic  properties  are  due  (the 
urea,  lithic  acid,  &c.)"  are  the  uriniferous  tubes  and  their  plexus  of  capillaries ; 
and  that  the  Malpighian  bodies  are  "an  apparatus  destined  to  separate 
from  the  blood  the  watery  portion."  Diuretic  medicines,  he  says,  "  appear 
to  act  specially  on  the  Malpighian  bodies ;  and  various  foreign  substances, 
particularly  salts,  which,  when  introduced  into  the  blood,  pass  off  by  the 
urine  with  great  freedom,  exude,  in  all  probability,  through  this  bare  system 
of  capillaries.  The  structure  of  the  Malpighian  tubes  indicates  this ;  and 
also,  as  far  as  they  are  known,  the  laws  regulating  the  transmission  of  fluids 
through  organized  tissues,  modified  in  their  affinities  by  vitality." 

The  uncertainty  of  the  action  of  diuretic  medicines  in  the  cases  in  wliicli 
their  influence  is  specially  desired— namely,  in  dropsies,  is  well  known  to 
every  practitioner.  Now,  in  a  very  large  majority  of  cases,  dropsy  arises 
from  organic  disease  of  the  heart,  kidneys,  liver,  or  lungs ;  and  to  the  influence 
of  these  maladies  must  be  referred  the  failure  of  the  so-called  diuretics  to 
augment  the  secretion  of  urine.  "If"  says  Dr.  Barlow,*  "a  suflicient 
quantity  of  water  cannot  be  received  into  the  small  intestines,  or  the  circuit 
through  the  portal  system  in  the  vena  cava  ascendens,  or  thence  through  the 
lungs  and  heart  into  the  systemic  circulation,  be  obstructed;  or  if  there  be 


^  PharmaceuUsches  Central-BlaUfnr\?>?>l,  V-^^^' 

2  [This  slatemcril,  must  be  received  with  modification  :  vide  page  184.— JiD.J 
^  I'hif.  Trans,  for  1842. 
Uuy's  tlospUal  RepoHs,  Oct.  1844,  p.  367- 
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extensive  disorganization  of  the  kidneys/the  due  secretion  of  urine  cannot  be 

^^When  the  obstruction  exists  in  the  portal  system,  medicines  calculated  to 
relieve  this  should  be  conjoined  with  the  diuretics,  whose  operation  they 
greatly  promote.  Hence  the  efficacy  in  these  cases  of  admmistermg  mercurials 
fas  blue  pill  or  calomel)  with  diuretics.  .So  also  active  cathartics  sometimes 
auc^ment  the  secretion  of  urine  and  aid  the  operation  of  diuretics  by  irritating 
the  mouth  of  the  ductus  communis  choledochus,  causing  an  increased  discharge 
of  bile  and  pancreatic  juice,  and  thereby  relieving  a  congested  state  ot  the 

liver.  .  • 

When  the  obstruction  exists  in  the  chest  (heart  or  lungs),  the  operation  of 
diuretics  is  aided  by  agents,  such  as  digiiaUs,  which  tranquillise  the  action  of 
til  6  liGEirt 

Considered  with  reference  to  their  chemical  properties,  or  to  the  nature 
and  effects  of  their  active  principles,  the  diuretics  may  be  arranged  m  the 

following  groups :  —  •  •  t     .^  i, 

1.  Aqueous  diuretics. -—kG^nQou^  drinks  promote  diuresis  indirectly,  when 
the  skin  is  kept  cool,  as  I  have  before  mentioned. 

a.  Alkaline  and  saline  diuretics.— Vltls,  group  includes  the  alkahes  and 
the  alkaline  and  earthy  salts. 

The  alkaline  salts  which  contain  a  vegetable  acid  appear  in  the  urme  m 
the  form  of  alkahne  carbonates  (see  ante,  pp.  183  and  184). 

I  have  already  stated  that  when  saUne  substances  are  employed  as  diuretics 
they  should  be  given  in  the  form  of  dilute  aqueous  solution,  as  strong  solu- 
tions act  as  cathartics.  Liebig^  states  that  the  saline  contents  should  be  less 
than  those  of  the  blood,  which  contains  from  4  to  1  per  cent,  of  chloride  of 
sodium. 

3.  Iodic  and  bromic  diuretics.— "Y^Q  iodic  and  bromic  compounds  are 
seldom  .used  as  diuretics. 

4.  Mercurial  and  antimonial  diuretics. — Mercurials  (especially  blue 
pill,  calomel,  and  bichloride  of  mercury)  are  frequently  given  in  conjunction 
with  the  diuretics  properly  so  called.  They  are  useful  by  their  influence  oyer 
the  portal  circulation  and  as  sorbefacients.  Antimouials  are  seldom  adminis- 
tered as  diuretics. 

5.  Acid  diuretics. — The  dilute  mineral  acids  sometimes  act  as  diuretics 
(see  ante,  pp.  174—178).  Dalton^  found  that  vinegar  diminished  the 
secretion  of  urine. 

6.  Sedative  diuretics— -Shis  group  includes  tobacco  and  fox-glove,  whose 
power  of  reducing  the  force  and  frequency  of  the  hearts  action  has  been 
already  referred  to  (see  ante,  p.  2-33).  The  diuretic  effect  has  been  referred, 
by  Dr.  Paris,^  to  their  sedative  operation.  For,  as  the  energy  of  absorption 
is  generally  in  the  inverse  ratio  of  that  of  circulation,  it  is  presumed  that  all 
means  which  dimininish  arterial  action  must  indirectly  prove  diuretic  by 
exciting  the  function  of  absorption.  I  have  already  explained  how,  in  cardiac 
dropsy,  foxglove  may  promote  the  diuretic  effect  of  other  substances  (see  ante, 
p.  258). 


'  Researches  on  the  Motion  of  the  Juices  in  the  Animal  Body,  Loud.  1848. 
Memoirs  of  the  Lilernn/  and  Philosophical  Society  of  Manchester,  2d  scries,  vol.  v.  Loud.  1831. 
Pharmacoloffia,  'Jth  edit.  [).  220,  1843. 
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7.  Bitter  acrid  diuretics. — To  this  group  belong  squills,  colcliicum, 
common  broom,  &c.  These  agents,  in  an  over-dose,  readily  occasion  vomiting. 
They  owe  their  activity  to  an  acrid  princi])le,  Avhich  operates,  through  the 
circulation,  on  the  renal  vessels  as  a  local  stimulant  or  irritant,  and  in  this 
way  proves  diuretic.  According  to  my  own  observations,  common  broom  less 
frequently  fails  to  prove  diuretic  than  most  other  agents  of  this  class. 
,  8.  Acrid  diuretics  whose  active  iwinciple  is  volatile  oil. — A  considera- 
ble number  of  diuretics  are  referable  to  this  group ;  as  the  cruciferous  diuretics, 
buchu,  copaiva,  cajuputi,  turpentine,  juniper,  and  cantharides.  The  volatile 
oil  is  absorbed,  and  is  carried  by  the  blood  to  the  kidneys,  on  which  it  acts 
topically  as  a  stimulant. 

9.  AlcoJwlic  and  ethereal  diuretics.— This  group  includes  alcohol,  wine, 
and  nitric  ether. 

Diuretics  are  employed  for  various  purposes,  of  which  the  following  are  the 
principal : — 

1.  To  restore  the  healthy  action  of  the  kidneys  in  diseases  generally  in  which 
the  secretion  of  urine  is  diminished. 

2.  To  promote  the  absorption  of  dropsical  effusions.  In  most  dropsies  the 
renal  secretion  is  diminished ;  and  the  obvious  indication,  therefore,  is  to 
augment  this  secretion  in  order  not  only  to  prevent  further  effusion,  but  also 
to  promote  the-  absorption  of  the  fluid  already  effused.  With  tbis  view 
diuretics  are  administered ;  but,  as  I  have  already  observed,  they  frequently 
fail  to  augment  the  quantity  of  urine  (see  ante,^.26S).  In  the  dropsy 
which  follows  scarlatina,  the  saline  diuretics  (especially  nitrate  of  potash)  with 
purgatives  (jalap  and  bitartrate  of  potash)  in  general  prove  successful.  _  In 
dropsy  dependent  on  granular  diseases  of  the  kidney,  diuretics  (digitalis, 
colchicum,  and  cantharides)  are,  in  the  early  period  of  the  disease,  of  benefit. 
They  should  be  preceded  by,  or  alternated  with,  hydragogues  (elaterium  or 
jalap  and  bitartrate  of  potash),  diaphoretics  (Dover's  powder),  and  warm- 
bathing.  With  the  exception  of  warm-bathing,  the  same  plan  may  be 
adopted  for  the  relief  of  dropsy  arising  from  cardiac  disease. 

3.  To  promote  the  elimination  of  poisonous  agents  from  the  system  (see 

afite,  p.  163).  t  \^    l-l  • 

4.  To  augment  the  elimination  of  water,  and  thereby  to  enable  the  urme 
to  keep  in  solution  the  solid  constituents  of  this  secretion,  as  well  as  to  act  as 
a  solvent  for  calculi  contained  in  the  urinary  organs  (see  Lithica). 

5.  To  relieve  inflammatory  action.  Saline  diuretics  form  part  of  the 
antiphlogistic  treatment  employed  in  inflammation. 


2.  Diminishing  secretion. 


(Sistentia;  Reprimentia;  Cohibenlia;  HLffx^riKa..) 

These  are  the  remedies  for  fluxes.  Considered  with  regard  to  the  nature 
of  their  eflect,-they  are  of  three  kinds,— cerebro-spinals,  astringents,  and  acrid 

stimulants.  i    i  r 

a.  Cerehro-spi?mlia.—Onhe  cerebro-spmal  agents  which  check  secretion, 
opium  and  its  active  principle  morphia  are  the  most  powerful  and  constant  m 
I  heir  effects.    Opium  checks  all  the  secretions  except  that  of  the  skm,  wlucii 
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It  promotes.  Linuffiusi  excepts  also  the  milk,  menses,  and  locliia3.  Sproegel 
asserts  that  though  opium  checks  the  excretion  of  bHe  and  urme,  it  does  not 
(luninish  their  secretion;  for,  in  animals  to  whom  he  had  administered  opium, 
he  found  the  ductus  choledochus  filled  with  bile,  though  the  faeces,  like  those 
of  iaundiced  persons,  were  scarcely  coloured ;  and  the  bladder  filled  with  urine, 
although  none  had  been  passed  for  three  days.  But  though  opium  checks 
the  excretion  of  bile  and  urine,  it  undoubtedly  also  diminishes  the  secretion  • 

of  these  fluids.  .      .  .  , 

Opium  or  morphia  is  employed  to  check  profuse  secretion  m  bronchial, 
gastric,  intestinal,  and  renal  fluxes;  for  example,  catarrh,  diarrhoea,  diabetes,  and 
hydruria.  It  is  adapted  for  fluxes  attended  with  an  irritable  condition  of  organs. 

jS.  Astringerdia.—'niQ  astringents  employed  for  checking  secretion  include 
most  of  the  topical  astringents  already  mentioned  (see  ante,  p.  162),  the  mineral 
acids  (see  ante,  p.  174),  and  the  astringent  tonics  (see  ante,  p.  214).  _ 

They  act  topically  on  the  secreting  organ— either  directly,  by  application 
to  the  part,  or  indirectly,  by  absoTption.  They  are  most  effectual  when  they 
are  applied  directly  to  the  secreting  organs  (see  ante,  p.  162).  They  are 
much  less  so  when  applied  to  a  distant  part;  for,  though  they  become 
absorbed  and  are  carried  by  the  blood  to  the  secreting  organ,  they  undergo 
some  chemical  change  in  their  passage  by  which  their  astringent  influence  is 
oftentimes  considerably  diminished. 

The  astringents  check  fluxes  by  their  chemical  influence  over  the  tissues. 
T'hey  constringe  the  relaxed  vessels.  They  are,  therefore,  adapted  for  asthenic 
fluxes  attended  with  a  weak  or  lax  condition  of  the  affected  parts.  _  They  are 
employed  in  bronchial,  gastric,  intestinal,  renal,  urethral,  and  vaginal  fluxes, 
and  in  profuse  perspiration.  In  bronchorrhoea,  the  most  frequently  employed 
astringents  are  the  sulphate  of  zinc  and  the  acetate  of  lead  ;  in  pyrosis,  the 
trisnitrate  of  bismuth ;  in  diarrhoea  and  dysentery,  the  vegetable^  astringents 
(see  ante,  p.  214),  acetate  of  lead,  and  sulphate  of  copper ;  in  hydruria, 
sesquichloride  of  iron ;  in  urethral  and  vaginal  fluxes,  the  preparations  of 
iron  and  zinc ;  in  profuse  perspiration,  sulphuric  acid ;  in  cystorrhoea,  uva 


ursi. 


y.  Stimulantia. — The  acrid  stimulants  used  for  checking  secretion  belong 
to  the  ethereal-oily  and  the  resinous  stimulants  before  noticed  (see  ante,  pp. 
223  and  228).  Volatile  oil  and  resin  are  their  active  constituents.  These 
become  absorbed,  and  are  carried  by  the  blood  to  the  secreting  organs,  on 
which  they  exercise  their  influence. 

The  stimulants  are  employed  to  check  secretion  from  the  mucous  surface, 
in  asthenic  fluxes  originating  from  inflammation ;  though  sometimes,  instead 
of  curing  the  disease,  they  augment  irritation  and  inflammation.  In  what 
•way  they  operate  as  remedies  for  fluxes  is  very  uncertain.    Dr.  Williams^ 


'  Ammn.  Acad.  viii.  298. 

^  Quoted  by  Dr.  C.  A.  Christen  {Opium  hisiorice,  chemice  atque  pharmacologice  invesHffalum, 
Viudobonfc,  1820). 

"  *  PrincipUt  of  Medicine,  2d  edition,  p.  236,  Lend.  1848. — Dr.  ■Williams  (p.  198)  observes 
that  "  the  influeiiec  of  stimulants  on  congestion  may  be  illuslnitcd  by  the  microscope.  A  solution 
of  capsicum  applied  to  a  frog's  web,  congested  after  previous  irritation,  causes  an  enlargement  of 
the  arteries,:  an  increased  flow  of  blood,  and,  in  some  instances,  causes  the  vessels  to  contract 
afterwards  to  their  natural  size,  so  that  the  congestion  is  com|)lctcly  removed  :  in  that  ease  the  cure 
is  complete.  In  other  instances,  however,  the  stimulants  fail  to  clear  the  congested  vessels :  tin: 
enlarged  arteries  pour  in  more  blood ;  but  this,  not  overcoming  the  obstruction,  increases  the 
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thinks  that  "  it  is  probably  in  removing  congestions  by  causing  determination 
of  blood,  which  excites  contraction,  and  improved  tone  of  the  capillaries  of 
the  part."    (See  Repellents,  ante,  p.  163.) 

The  acrid  stimulants  are  more  likely  to  prove  beneficial  in  repressing 
secretion  when  the  irritation  or  congestion  is  slight ;  but  when  this  is  violent, 
or  when  inflammation  is  present,  they  are  apt  tn  aggravate  the  malady. 

In  diarrhoea,  the  aromatics  (see  ante,  p.  237)  are  used  to  check  secretion  ; 
in  bronchorrhoea,  balsams  of  copaiba  and  Peru ;  in  gonorrhosa  and  leucorrha3a, 
cubebs,  balsam  of  copaiba,  the  terebinthinates,  and  cantharides ;  in  cystorrhosa, 
buchu. 


3.  Altering  the  quality  of  the  secretions. 

(Eccritica  alterautia  vel  alloiotica.) 

It  is  but  seldom  that  our  sole  object,  in  afl'ecting  the  secretions,  is  that  of 
altering  their  quality :  usually  we  also  desire  to  augment  or  lessen  them ;  and 
the  agents  which  produce  this  likewise  produce  a  change  in  the  quality  of 
the  secretions. 

We  endeavour  to  alter  the  quality  and  improve  th^  condition  of  the 
secretions  in  all  diseases  in  which  these  present  a  morbid  character ;  and  we 
usually  attempt  this  by  agents  which  hkewise  augment  the  secretion. 

But  the  altered  condition  of  the  secretions  in  some  cases  gives  rise  to 
certain  inconveniences  and  secondary  disorders,  the  prevention  or  relief  of 
which  is  the  special  object  of  the  agents  which  are  administered  to  alter  the 
quality  of  the  secretions.  It  is  frequently  an  indication  to  attenuate  the 
secretions  and  to  render  them  mor^  fluid.  Thus  we  endeavour  to  efi'ect  this 
in  bronchial  afi'ections  when  the  mucus  is  very  viscid  and  clogs  up  the 
tubes ;  in  acne  punctata,  in  which  the  thick  sebaceous  matter  accumulates 
in  the  follicles  and  gives  rise  to  induration  and  suppurative  inflammation ; 
and  when  there  is  reason  to  suspect  the  existence  of  inspissated  bile  or  a 

gaU-stone.  . 

In  most  of  these  cases  we  employ  agents  that  increase,  as  well  as  alter  tlie 

quality  of,  the  secretions. 

The  only  order  of  alterative  eccritics  which  it  will  be  necessary  to  notice 
separately  is  one  including  agents  employed  to  modify  the  quahties  of  the 
urine  for  the  relief  of  stone  and  gravel. 

Ordek  9  LiTHiCA  from  \iBoQ,  a  stone  or  win ari/  calculus). 

Medicines  for  the  stone  and  gravel.— Under  the  name  of  lithics  are  hicluded 
medicines  which  counteract  the  predisposition  to  the  formation  of  urinary 
calculi,  or  which  are  employed  with  the  view  of  effecting  the  solution  or 
disintegration  of  urinary  concretions  withm  the  body. 

Medicines  "which  counteract  the  predisposition  to  °f 
concretions  in  the  urinary  organs"  are  called  by  Dr.  A.  T.  liiomson,>  anhhihtcs 

^^Sowffor  the  stone  are  usually  denominated  UihontripUca  or  (more  correctly) 

hypcncmia,  and,  as  we  shall  afterwards  see,  may  convert  it  into  ">"^'™"^»<'"". 

S  stimulants  as  well  as  astriugcuts,  though  occasioually  provmii  remedies  for  cougtsnou, 


somelinies  lend  to  iucreasc  it. 

1  Ekmenls  of  Materia  Medica  and  TlurapeiUics. 
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imontkr,plica  (from  .(So.,  a  stone  or  urina^  ''^'IZn.'fJ^^^^^^^ 
Li-  or  .W).   Pliuy'  terms  tlicm  f^^f^Yl^lZZTiC^^  ^  dissolve 

They  might  with  more  propriety  be  termed  lithoydytica  (txom  Kms  duu 

or  break  up). 

The  constituents  of  urinary  concretions,  for  the  prevention  or  removal  of 
which  lithics  are  administered,  are  the  following  : — 


Lithic  or  ixric  acid. 
Lithate  of  ammonia. 
Oxalate  of  lime. 


Cystic  oxide. 
Xauthic  oxide. 
Carbonate  of  lime. 


Phosphate  of  lime. 
Phosphate  of  magnesia  and 
ammonia. 


The'  following  is  a  list  of  medicinal  agents  used  as  lithics  :— 


VEGETABLE. 


Papaverace^. 

Papaver  somniferum — Opium. 
Rosacea. 

Alchimilla  arvensis — Herb  a. 
Umbellifek-J!. 

Daucus  Carota — Fructus. 


EalCACEiE. 

Arctostaphylos  Uva  JJisi— Folium. 
XJrticacejE. 

Parietaria  officinalis — Eerha. 

CONIFER-E. 

Pinus  ;  plurima;  species — Terehinthina. 


Astringentia  vegetabilia    (sce««<g,  pp.314-15.) 

Amara  vegetabuia  J 

Acida  vegetabiha  (see  ante^  pp.  174-177). 


Acidum  benzoicum  (see  ante,  p.  176.) 
Acidum  cinuamicum. 
Acidum  malicum. 


INORGANIC. 


Aqua. 

Acida  mineraha  (see  ante,  pp.  174-177). 

Acidum  carbonicum. 

Alkalina  (see  ante,  pp.  180-182). 

Sapo. 

Lithiae  carbonas. 


Borax. 

Sodse  phosphas. 

Salia  neutra  vegetabilia  (seeaw^^,  pp.  183-186). 

Plumbi  nitro-saccharas. 

Aquffi  minerales  {Malvern ;  Vichy). 


Diuretica  (see  ante,  p.  256). 

In  the  treatment  of  lithiasis  two  objects  require  attention:  one  is  the 
prevention  of  calculous  depositions  within  the  body ;  and  the  other  is  the 
removal  of  the  already  deposited  matter.  The  second  object  is  attempted  by 
means,  some  of  which  are  medical,  others  surgical :  the  latter  will  of  course 
not  require  notice  here. 

The  preventive  treatment  of  lithiasis  varies  somewhat  according  to  the  che- 
mical nature  of  the  urinary  deposit;  but  in  a  general  way  it  may  be  said  to  consist 
in  a  strict  attention  to  diet  and  regimen,  the  promotion  of  the  cutaneous  func- 
tions, the  regulation  of  the  condition  of  the  stomach  and  bowels,  and  the 
employment  of  lithics  or  medicines  which,  by  their  special  influence  over  the 
urinary  organs  and  the  urine,  prevent  the  formation  of  urinary  deposits. 

Lithics,  considered  witli  reference  to  their  influence  over  the  urine,  are  of 
three  kinds, — diuretics,  alteratives,  and  solvents. 

1.  Diuretic  lithics. — Medicinal  agents  which  possess  a  diuretic  quality 
have  long  been  celebrated  in  the  treatment  of  stone  and  gravel. 

In  some  cases  they  appear  to  act  by  increasing  the  quantity  of  water 
•secreted  by  the  kidneys,  and  thus,  by  rendering  the  urine  more  dilute, 
enable  this  secretion  to  retain  in  solution  its  solid  constituents.    In  other 


Historia  Naluralis,  lib.  xxii.  cap.  30. 
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cases  tliey  appear  to  give  relief  by  proraolijig  the  secretion  of  litliic  acid,^ 
which,  in  some  cases,  appears  to  act  as  a  sort  of  maierics  morhi  (Prout). 
In  this  way  Dr.  Prout^  tiiinks  that  "  the  good  eflects  long  ascribed  to  certain 
remedies  of  the  active  diuretic  kind  may  be  probably  explained ;  such  remedies 
appearing  to  possess  the  power,  when  given  in  favourable  conditions  of  the 
system,  of  exciting  the  kidneys  to  separate  large  tjuantities  of  lithic  acid ; 
and  in  this  way,  by  bringing  about  an  artificial  crisis,  to  produce  great  and 
immediate  benefit." 

The  efficacy,  in  the  lithic  acid  diathesis,  of  a  mixture  of  turpentine  and 
opium,^  of  muriatic  acid  and  opium,*  of  the  fruit  (commonly  called  seeds) 
of  the  wild  carrot,  of  the  parsley  breakstone  {Alchiinilla  arvemis),  of 
spiritus  setheris  nitrici,  of  spiritus  juniperi  cdmpositus,  &e.,  may  thus  be  in 
part  explained.  The  beneficial  efi'ect  of  colchicum  in  gout  has  been  ascribed 
to  its  causing  the  secretion  of  lithic  acid. 

2.  Alterative  lithics. — These  are  agents  which  alter  the  chemical 
qualities  of  the  urine,  and  thereby  prevent  the  formation  of  urinary  deposits. 

Some  of  them  afl:ect  the  urine  by  a  direct  chemical  agency ;  that  is,  they 
become  absorbed,  are  eliminated  in  the  kidneys,  and  thus  directly  alter  the 
chemical  properties  of  the  urine  (see  ante,  p.  105).  The  alkaline  and  saline 
lithics  act,  in  part  at  least,  in  this  way ;  as  do  probably  the  acids  also. 
Dr.  Prout^  states  that  "  fluids  containing  the  malic  acid  seem  to  possess  pecu- 
har  powers  in  arresting  the  deposition  of  the  phosphates  in  some  individuals." 
Hence  the  beneficial  influence,  in  many  instances,  of  cider  and  perry.  To 
this  acid  he  also  ascribes  the  solvent  powers  of  Alchimilla  arvensis.^ 

Some,  on  the  other  hand,  indirectly  alter  the  chemical  qualities  of  the 
urine  by  the  changes  they  efiect  in  the  vital  processes  of  the  animal  economy. 
They  modify  the  primary  or  secondary  assimilation  processes  either  by  their 
influence  over  the  nervous  system,  or  otherwise.  Opium  and  vegetable  bitters 
oftentimes  prove  beneficial  in  deposits  of  the  triple  phosphates  :  the  former 
allays  nervous  irritation ;  the  latter  is  calculated  to  relieve  debihty. 

3.  Lithonlytics  ;  Lithontliryiitics  or  Lithontriptics  ;  Solvents  for  the 
stone. — These  have  been  employed  in  two  ways — viz.  by  the  mouth  and  by 
injection  into  the  bladder. 

a.  Lithonlytics  by  the  mouth. 

"  A  perfectly  healthy  condition  of  the  urine,"  says  Dr.  Prout,7  "  is  not 
only  one  of  the  most  natural,  but  probably  also  one  of  the  most  powerful 
solvents  for  all  the  ingredients  likely  to  exist  in  urinary  calcuh  that  we  can 


'  The  existence  of  litliic  acid  in  the  blood  in  gout,  and  its  diminution  or  absence  in  the  urine 
immediately  preceding  the  gouty  paroxysm,  have  been  recently  proved  by  Dr.  Garrod  {London 
Medical  GazMe,  Feb.  35,  1848). 

2  On  the  Nature  and  Treatment  of  Stomach  and  TJrwary  Diseases,  3d  edit.  p.  227,  18  iO. 

3  Dr.  Henry  {Med.-Chirurg.  Trans,  vol.  x.  p.  136)  says  that  a  remedy  apparently  composed  of 
turpentine  and  laudanum  has  sometimes  brought  away  several  ounces  of  lithic  acid  in  the  course  of 
a  day  or  two. 

4  Opium  is  useful  in  these  cases  "  not  only  on  account  of  its  sedative  properties,  but  from  the 
property  which  it  likewise  possesses  of  increasing  the  secretion  of  lilhic  acid."  (Prout.)  When 
the  lithic  acid  is  disposed  to  come  away  in  the  form  of  gravel,  Dr.  Prout  advises  the  use  of  a 
combination  of  muriatic  acid  and  opium  ;  but  when  it  is  disposed  to  concrete  he  substitutes  the 
liquor  potnssic  for  the  acid. 

6  Op.  ante  cil.  p.  283. 

Philosophical  Transactions      IB  IS,  p.  8. 

7  OjJ.  ante  cit.  p.  452. 
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hope  to  possess.  So  satisfied  am  I  of  the  general  truth  of  this  remark,  that  • 
my  behef  is,  that  there  is  scarcely  any  form  of  stone  that  would  long  bear  the 
continued  action  of  healthy  urine  without  becoming  more  or  less  dissolved  or 
disintegrated."  Admitting  this  to  be  true,  it  follows  that  the  most  rational 
mode  of  effecting  the  solution  of  urinary  calculi  is  by  promoting  the  copious 
secretion  of  healthy  urine. 

In  health  the  transparency  of  the  urine  is  scarcely  affected  by  the  coohng 
of  this  hquid,  a  few  nebulas  of  mucus  being  alone  deposited.  When, 
however,  the  solid  constituents  of  this  secretion  exist  in  an  absolute  or  relative 
excess,  the  urine  is  either  turbid  when  voided,  or  becomes  so  on  cooling.  It 
is  obvious,  therefore,  that  in  the  latter  state  it  is  unfitted  for  acting  as  a 
solvent  of  urinary  calculi,  as  it  is  already  saturated.  In  such  cases  water 
becomes  a  valuable  agent.  It  dilutes  the  urine,  and  enables  it  not  only  to 
retain  in  solution,  on  cooling,  the  ordinary  constituents  of  this  secretion,  but 
to  act  as  a  solvent  of.  calculi.  Hence,  then,  a  copious  use  of  aqueous  fluids 
is  an  indispensable  adjuvant  of  all  lithontriptics.  Even  the  long-continued 
action  of  large  quantities  of  simple  water  on  urinary  calculi  is  capable 
apparently  of  disintegrating,  and,  in  some  cases,  of  dissolving  them.^ 

Bourchardat^  asserts  that  w^ater  is  the  best  lithontriptic,  and  states  that 
great  water-drinkers  are  never  afflicted  with  urinary  calcuH.  He  also  insists 
"  that  lithontriptics  are  in  general  really  and  surely  useful  only  when  the 
urine  remains  limpid  on  cooling/' 

The  great  majority  of  agents  employed  as  solvents  for  the  stone  are  either 
acid  or  alkahne  :  the  former  being  employed  in  phosphatic  deposits ;  the 
'  latter  in  the  lithic  acid  diathesis.  But  as  healthy  urine  contains  no  free  and 
uncombined  alkaline  or  acid  ingredient.  Dr.  Prout  concludes  that  lithonlytics 
' "  are  to  be  sought  for  among  a  class  of  harmless  and  unirritating  compounds, 
the  elements  of  which  are  so  associated  as  to  act  at  the  same  time,  with  respect 
to  calculous  ingredients,  both  as  alkalies  and  acids." 

At  present  no  substance  of  this  kind  is  known  ;  but  the  solutions  of  the 
super-carbonated  alkalies,  containing  a  great  excess  of  carbonic  acid,  approach 
the  nearest  to  them. 

These  are  used  in  two  forms,  either  as  natural  mineral  waters  or  as 
artificial  soda  and  potash  waters.  Of  the  latter,  "the  potash  matters  are 
preferable;  and  when  the  calculus  is  of  the  lithic  acid  variety,  and  the 
diathesis  decided,  from  5ss.  to  53.  of  the  carbonated  alkali,  and  as  much  of 
the  tartarised  soda,  may  be  dissolved  in  each  bottle,  which  may  be  taken 
twice  a  day  with  an  equal'  quantity  of  warm  distilled  water.  On  the  other 
hand,  when  the  concretions  consist  of  the  phosphates,  and  the  urine  is 
decidedly  alkaline,  the  alkali  may  be  omitted  altogether,  and  the  compound 
may  either  consist  of  distilled  water  impregnated  with  carbonic  acid  gas,  or 
occasionally  some  acid,  as  the  nitric,  may  be  substituted  for  the  alkali"  (Prout). 
Of  the  natural  mineral  waters  those  of  Vichy^  have  been  most  noted  for 


*  Chevallier,  Essai  sur  la  Dissolution  de  la  Gravelh  et  des  Calculs  de  la  Vessie  Paris  1837  • 
•also,  Lond.  Med.  Gaz.  vol.  xx.  p.  431.  '  ' 

^  Nouveau  Formulaire  Magistral,  p.  224,  3me  edit.  1845. 
^  These  waters,  which  were  vaunted  ns  solvents  for  stone  by  M.  Petit,  have  of  late  years  been 
the  8ubjt;ct  of  xiumcrous  discussions  among;  French  physicians  (sec  Bulletin  de  rjcademi.e  Boyale 
ae  Medecme,  t.  v.  p.  60,  for  1840;  also,  British  and  Foreign  Medical  Review  lor  October  1841). 

M  the  present  time,"  says  M.  Mcrat  (Supplement  au  JDiciionnaire  Univ.  "de  MaliHre  Mcdicale, 
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the  cure  of  stone  and  gravel.  They  contain  super-carbonate  of  soda,  and, 
when  taken  internally,  render  the  urine  alkahne.  The  Malvern  water,— 
principally  by  its  purity,  partly  also  by  the  minute  quantity  of  alkali  which  it 
contains, — is  useful  in  lithic  acid  deposits. 

Lime-water  and  soap  have  been  much  celebrated  as  solvents  for  urinary 
calcuK.^  They  are  the  chief  active  ingredients  in  Miss  Joanna  Stephens's 
Receipt  for  the  Stone  and  Gravel.'^  Notwithstanding  the  favourable- 
reports  to  the  contrary,3  it  appears  to  me  that  no  rational  ground  of  hope  can 
now  be  entertained  that  lime-water  is  capable  of  dissolving  urinary  calculi  m 
the  kidneys  or  bladder;  but  there  is  abundant  evidence  to  prove  that  patients 
afaicted  with  the  uiic  acid  diathesis  have  sometimes  experienced  extraordmary 
beneiit  from  its  use.*  ChevallierS  accounts  for  its  ef&cacy  in  the  treatment 
of  gravel  and  stone  by  the  circumstance  of  the  combination  of  the  lime  with 
uric  acid  forming  a  very  soluble  salt,  viz.  urate  of  lime ;  and  he  even  thinks 
that  lime-water  may  be  useful  in  phosphatic  calculi,  either  by  depriving  them 
of  a  portion  of  the  "uric  acid  which  they  contain,  and  thus  rendering  them  less 
dense;  by  decomposing  the  ammoniacal  salt  which  enters  into  the  composition 
of  some ;  or  by  acting  on  the  animal  matter  which  holds  the  molecules  of 
tllCSG  C9j1cu.1i  to*-'*€tliGr. 

Borax  and  phosphate  of  soda  are  other  lithonlytics  which  have  been  used 
in  consequence  of  their  solutions  acting  as  good  solvents  for  lithic  acid. 

The  acids  likewise  have  been  used  to  modify  the  renal  secretion.  J-nough 
they  are  secreted  by  the  kidneys  in  combination  with  a  base  (see  ante,  p.  176), 
and  do  not,  therefore,  react  in  the  urine  as  free  acids,  yet  they  are  occasionally 
useful  in  calculous  complaints. 

In  conclusion  it  may  be  observed,  that  whde  m  several  instances  marked 
benefit  and  rehef  have  been  obtained  by  substances  administered  by  the  mouth 
under  the  name  of  lithontliryptics,  no  confidence  can  be  placed  in  the  solvent 
powers  of  any  agent  hitherto  employed.    The  relief  obtamed  m  several 

r  736  \m),  "tbe  patients  at  Vichy  are  divided  into  two  parties  :  o^^^' f °^ff '^S 

p.  /OD,  ^''^J^''     ' ^  ,.       f       p^^-f         |jave  faith  in  the  waters ;  the  other,  under  that  ot 

rt n^dff  ^^ar  S  o  them  Welelieve."  adds  M.  M^rat.  "  that  M.  Petit  has  given  up  his 
M  PrunelK  vsho  are  a  ram  o  ^^^^       ^^^^  ^^^^^        ^^^^  ^p^^^^^ 

Vich^  waters  merely  cause  the  expulsion  of  urinary  concre- 

^'TCpBr  Whvtt's  i-^^^y  on  the  Virtues  of  Lime  Water  and  Soap  in  the  Cure  of  the  Stone 
Edmb  1?53 -He  reSed  on  about  an  ounce  of  Castile  soap  and  two  or  three  pmts  of  hme-water 

Parhament  was  md"ced  to  f^^J^,^  '^^j^^^^jj  °J  j^.,,^,,;  ,f  t,>.  Causes  and  Symptoms  of  the  Stone 

Gazette  o  March  18  1739  !  (D  ^^^^^  "Jwerc  lime  (p/epared  by  calcining  egg-sliells  and  sum  s), 
1755.)    Ihe  ««««"tial  parts  of  her  re^^^^^^^  U  ^^^^^  ^^^^^^^^^  ^ 

soap,  and  ^ome  aromatic  h  teis  viz    amonu  ^^.^^^^^  ^^^^^^^^^  t 

{Gentleman^s  Magazine  for  17-33,  ^^^-f-J-J,  {  thUik  be  doubted,  but  no  cure  was  effected  ; 

obtained  relief  by  the  -medics  ernp  oyed^   n^^^^^^^^  ^^^^^^ 

that  IS,  no  calculus  was  dissolved,  lor  m  t  le  (Alston's  Led.  on  ihe  Mat.  Med, 

certified  by  the  trustees,  the  stone  was  found  after  tneir  ucam  (.aisiou 

vol.  i.  p.  208,  Lond.1770). 

3  Chcvallier,  Lond.  Med.  Gaz.  vol.  xx.  P-  4.bU.  .         j     ,  299. 

4  Van  Swieteii's  Commentaries  upon  Boerlmave  s  Aphorisms,  \oi.  p. 
*  Lond.  Med.  Gaz.  vol.  .xx.  ]>.  584. 
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instances  has  been  derived,  not  from  the  solution  of  the  calculi,  but  from  the 
diminution  of  pain  and  irritation  in  the  urinary  organs. 

It  deserves  also  to  be  noticed,  that  all  the  medicines  which  are  reported  tO' 
have  been  successfully  administered  by  the  mouth  for  the  solution  ot  urinary 
calcuh  belong  to  the  class  of  alkaline  substances;  and  that  the  secret  ot 
their  success  seems  to  have  been  their  plentiful  dilution  with  aqueous  hquids. 
Provided  this  be  attended  to,  it  is  probable  that  the  carbonated  alkahes  are  as 
good  Hthonlytics  as  the  caustic  alkalies,  while  they  are  much  less  obnoxious 

to  the  digestive  organs.  ^,     -,.    .      -,     j_  •  j 

/3  Lithonlytics  injected  into  the  bladder.— The  direct  and  certain  mode 
of  bringing  solvents  in  contact  with  calculi  contained  withm  the  bladder,  is 
by  injection.  But  the  objection  to  this  mode  of  proceeding  is,  that  the 
introducrion  of  chemical  agents,  sufficiently  strong  to  exert  much  influence 
over  the  calcuH,  into  the  bladder,  would  be  attended  with  dangerous  irritation 
to  the  vesical  coats.  This  plausible  objection  has  not,  however,  m  aU  cases 
been  found  to  hold  good.  On  the  contrary,  lithonlytic  injections  into  the 
bladder  have,  in  some  instances,  allayed  irritation. 

The  substances  which  have  been  employed  in  this  way  are— hme-water, 
alkaline  solutions,  acid  solutions,  and  a  solution  of  nitro-saccharate  of  lead. 
Mr.  Ure^  has  proposed  to  employ  a  solution  of  carbonate  of  Hthia. 

in  several  instances  lime-water  has  been  introduced  into  the  bladder  without 
inconvenience  ;  and  in  one  instance^  it  appears  to  have  been  successful,  as 
it  is  stated  that  no  relic  of  the  stone  was  left.  In  this  case  about  five  ounces 
of  lime-water  were  introduced  twice  daily  for  ten  weeks. 

AlkaHiie  solutions  have  also  been  used,  and,  in  some  cases,  successfully. 
In  one  instance,^  from  three  to  six  ounces  of  a  solution  of  caustic  potash, 
which  hardly  produced  a  feeling  of  warmth  in  the  mouth  at  98°  Fahr.,  was 
introduced  twice  daily,  and  is  said  to  have  effected  a  perfect  cure.  In  another 
case*  a  solution  of  115  grains  of  bicarbonate  of  soda  to  the  wine  pint  of  water 
rendered  the  fragments  of  an  uric  acid  calculus  so  friable  that  very  slight 
pressure  was  sufficient  to  break  them. 

Water  acidulated  with  hydrochloric,  sulphuric,  or  nitric  acid,  has  been 
tried  in  several  instances,  and,  in  some,  with  success.  Sir.  B.  Brodie^ 
■employed  water  acidulated  with  two  or  two  and  a  half  minims  of  nitric  acid 
to  every  ounce  of  distilled  water.  The  injection  was  used  for  from  fifteen  ta 
thirty  minutes  every  two  or  three  days.  The  symptoms  were  relieved  and  a 
phosphatic  calculus  dissolved.  In  another  case,^  water  containing  a  small 
portion  of  nitric  acid  (from  rfoths  to  -j-^-g-ths)  has  been  injected  with  success. 
More  recently.  Dr.  Hosken?  has  used  a  solution  of  nitro-saccharate  of  lead.® 


'  Pharmaceutical  Joivrnal^  vol.  ili.  p.  71.  Carbonate  of  lithia  is  a  constituent  of  several  German 
nrineral  waters  which  have  been  found  serviceable  in  affections  of  the  urinary  organs.  One  part  of 
carbonate  of  lithia  is  soluble  in  100  parts  of  water  at  00°  Fahr. 

'  W.  Butter,  Method  of  Cure  for  the  Stone,  chiefly  by  Injections,  12rao.  Ediub.  1754. 

■*  Ritter,  in  Hufeland's  Journal,  Bd.  xxv. ;  also,  British  and  loreign  Medical  Review,  vol.  xii. 
pp.  399—400,  1841. 

*  C'omptes  Rendus,  March  21, 1842. 

*  London  Medical  Gazette,  June  18,  1831. 
'  Comptes  Rendus,  March  21,  1842. 

7  Phil.  Trans,  for  1843. 

'  Nitro-saccharate  of  lead  was  thus  prepared.  Pulverised  saccliarale  of  lead  was  dissolved  in  a 
sufficient  quantity  of  cold  dilute  nitric  acid  (one  acid  to  nineteen  water).  By  filtration  and  gradual 
evaporatiou,  amber-coloured  crystals  of  nitro-saccharate  of  lead  were  obtained. 
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The  solution  consisted  of  one  grain  of  nitro-saccliarate  of  lead  "  moistened 
with  five  drops  of  pure  saccharic  acid,  and  dissolved  in  a  liuid-ounce  of 
distilled  water."  The  liquid  thus  obtained  was  bland,  without  any  ustrin- 
gency,  but  had  a  slight  acid  reaction.  It  decomposed  phosphatic  calculi, 
and  caused  the  deposition  of  phosphate  of  lead.  When  injected  into  the 
bladder  rendered  morbidly  irritable  by  the  presence  of  stone,  it  was  freely 
tolerated. 

Even  simple  water  injected  into  the  bladder  daily  for  several  montlis 
has  appeared  to  have  partially  dissolved  and  disintegrated  a  phosphatic 
calculus.^ 

On  the  whole,  it  is  obvious  that  sufficient  success  has  been  obtained  by  the 
injection  of  lithonlytic  liquids  into  the  bladder,  to  warrant  further  experi- 
ments and  perseverance  in  this  method  of  treatment. 

Class  IX.  Genetica.    Medicines  acting  on  the  Sexual  Organs. 

Medicines  which  act  on  the  sexual  organs  may  be  termed  genetica 
[ytvETiKo. ;  from  ydvo^iaL,  I  am  begotten  or  /  heget :  whence  yivtai^,  origin, 

generation).  a.  i.  i 

This  class  includes  the  medicinal  agents  supposed  to  allect  the  venereal 

orgasm,  and  those  which  act  on  the  uterus. 

1.  Affecting  the  orgasm. 

The  existence  of  medicinal  agents  endowed  with  specific  aphrodisiac  or 
anaphrodisiac  powers  has  been  denied  by  some,  and  admitted  by  others 
Most  modern  systematic  writers  on  pharmacology  have  agreed  with  Dr.  buUen 
in  the  belief  of  the  non-existence  of  agents  of  this  kind ;  and  therefore,  m 
recent  works  on  Materia  Medica,  aphrodisiacs  and  anaphrodisiacs  are,  as 
distinct  classes  or  orders,  unnoticed.  _  _ 

But  it  appears  to  me  that  Dr.  CuUen's  opinion  is  scarcely  supported  by 
fact  That  the  sexual  feelings  and  powers  may  be  influenced  directly  or 
indirectly  by  substances  taken  into  the  stomach,  cannot,  I  think,  be  doubted 
The  aphrodisiac  property  of  phosphorus,  for  example,  has  been  recognised 
both  in  man  and  the  lower  animals;  and  there  is  reason  to  believe  that  some 
other  agents,  as  Indian  hemp,  act  in  the  same  way  The  refrigerant  and 
anaphrodisiac  effects  of  nauseants  and  drastics  are  well  known. 

Erom  time  immemorial  a  belief  has  existed  m  the  aphrodisiac  and 
anaphrodisiac  properties  of  certain  dietetical  and  medicmal  agents  ;3  and  houglv 
the  popular  opinion  may  be  in  many  cases  erroneous,  there  is  reason  o 
uspTtttiihas  some'foundation  in  fact.    Such  ^ 
prove  more  influential  on  the  susceptible  nervous  system  of  inhabitants  ol 

warm  than  of  cold  climates.  •       i  •  i,   .„.i,rn,li^i-^p  or 

In   practice,   cases   not  unfrequently  occur  in  which   apliod,.,ac  o 
anaphrodisiac  Agents  are  indicated^^m  which  medicinal  substances^ 

1  -British  and  loreif/n  Medical  Review,  vol.  xii.  p.  400. 

^  Treatise  of  the  Materia  ;;,^lvf  Z"^^^^^^  AplMr>cs  e„  ,enM. 

4  For  (1  I  sl  of  such  substances,  see  V 11  ey  s  inomuii        J  /  / 

et  enpa,%cuLrsur  le  Dudaim  do  la  B^e,  in  Ihe  Bullet,  do  Vlm;nac.e,  t.  v.  p.  ]'33,  lbl3. 
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ffiveu  with  the  view  of  producing  the  one  or  the  other  of  these  effects.  It 
appears  to  me,  therefore,  that  a  brief  enumeration  of  substances  reputed  to 
possess  aphrodisiac  or  anaphrodisiac  properties  may  not  be  uninteresting  or 
useless. 

Order  1.  Aphrodisiaca  (&<ppoSi<naKd ;  from  &(ppo^i(Tia,  reneri^),-- 
Medicines  which  are  supposed  to  excite  the  sexual  feelings,  or  to  increase  the 
venereal  powers,  are  called  aphrodisiacs. 

'  Various  odoraments,  as  musk,  castoreum,  civet,  and  ambergris,!  have 
been  employed  as  sexual  stimulants.  Several  intoxicating  agents,  especially 
wine,  Indian  hemp,  and  opium,  have  been  used  as  aphrodisiacs ;  but  it  is 
doubtful  whether  any  of  them  increase  the  sexual  powers,  though  they  naay 
inflame  the  imagination  and  excite  desire ;  wine  is  well  known  to  dimmish 
them.  Nux  vomica  appears  to  be  a  sexual  stimulant  Spices  (see  ante,  p. 
224)  ;  the  alliaceous  and  cruciferous  stimuli  which  contain  the  allyle  oils  (see 
a?}te,  p.  225) ;  some  of  the  resinous  stimulants,  as  the  turpentines  and  the 
fetid' gum-resins  J  phosphorus;  cantharideS  ;  emmenagogues,  as  borax  and 
aristolochia ;  the  chalybeates ;  and  certain  dietetical  substances,  such  as  fish,.i 
shell-fish,  salt,  and  leguminous  seeds,  are  reputed  aplirodisiacs,  and  some  of 
them  may,  perhaps,  under  certain  circumstances,  occasionally  act  as  such. 

Order  2.  Anaphrodisiaca  [avacppo^iffiaKu ;  from  ava<ppohaia,  absence  of 
the  sexual feelings) . — Medicinal  agents  which  are  supposed  to  take  away  or 
repress  the  sexual  feehngs  are  called  anaphrodisiacs  or  antaphrodisiacs. 
'  Nauseants  (as  emetic  tartar)  and  drastic  cathartics  act  as  anaphrodisiacs. 
Carbonate  of  soda  and  soda  water  are  also  said  to  possess  similar  properties  ; 
as  well  as  hemlock.  Camphor  has  been  long  in  repute  as  an  anaphrodisiac ; 
and  by  the  school  of  Salernum  it  was  said  that  camphor  a  per  nares  cas- 
trat  odore  mares."  Trousseau  and  Pidoux^  experienced  temporary  anaphro- 
disia  from  36  grains  of  this  substance. 

Many  other  substances  are  reputed  anaphrodisiacs,  but  on  insufficient 
evidence.  Such  are  the  aromatic  labiate  plants,  coffee  (which  has  been  called 
potus  caponuni),  cucurbitaceous  plants,  lettuce,  &c.  &c. 


2.  Affecting  the  uterus. 
(Uterina.) 

This  division  includes  two  orders  of  medicinal  agents,  emmenagogues  and 
echolics. 

Order  3.  Emmbnagoga  (e/xjujjvaywyd  J  from  i\x\xi\via^  the  menstrual  dis- 
charge, and  uywTog,  eliciting  or  evoking)  ;  Menagoga. — Medicines  which 
excite  or  promote  the  catamenia  are  denominated  emmenagogues. 

As  the  suppression  or  retention  of  the  catamenia  may  be  occasioned  by  very 

'  Prosper  Alpinus  {Be  Medicina  JEf/i/jitioruw ,  lib.  iii.  cap.  xv.)  states  that  the  Egyptian  women  use 
ungnents  cotitniiiing  musk,  ambergris,  aloes,  ami  civet,  "ad  cocuntibus  voliiptalem  couciliaudam." 

The  popular  notion  that  those  who  live  principally  on  fisli,  are  unusually  prolific,  appears  to  be 
crroncoua.    (See  my  Trmlise.  on  food  and  Did,  p.  282.) 

^  Traile  di;  Tlicrapeuiujufi,  t.i.  p.  48,  Paris,  183G.  These  authors  mention,  as  the  characteristic 
of  the  anaphrodisia  produced  by  camphor,  "  I'imperfcction  de  rerection." 
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■different  circumstances,  no  one  agent  can  be  expected  to  prove  emmenagoguc 
in  all,  or  even  in  many  cases.  Deficient  menstruation  is  rarely,  perhaps,  an 
idiopatliic  disease,  but  in  general  a  morbid  symptom  merely ;  and  therefore 
those  agents  which  remove  it  must  be  relative,  that  is^  must  have  reference  t(j 
the  disease  which  produces  it. 

When  amenorrhoea  coexists  with  ansemia,  the  most  effectual  emmenagogues 
are  the  chalybeates  (see  ante,  p.  194).  In  most  cases  it  will  be  found 
advisable  to  conjoin  aloetic  purges.  In  hysterical  amenorrhcca  unaccompanied 
by  ansemia,  ammonia,  the  fetid  gum-resins,  castoreum,  cubebs,  &c.,  prove 
indirectly  emmenagogue.  Here  also  aloetic  purges  frequently  prove 
serviceable,  "When  amenorrhoea  occurs  in  plethoric  habits,  blood-letting  and 
active  cathartics  act  indirectly  as  emmenagogues. 

But  the  term  emmenagogue  is  usually  employed  in  a  more  limited  sense ,— 
namely,  to  indicate  those  substances  which  are  supposed  to  possess  a  specific 
power"  of  affecting  the  uterus,  and  thereby  of  promoting  the  catamenial 
discharge.  There  are,  however,  few  bodies  to  which  this  definition  can  be 
strictly  applied.  Indeed,  two  reasons  have  led  some  pharmacological  writers 
to  doubt  the  existence  of  any  medicines  which  can  be  properly  termed  specific 
emmenagogues, — namely,  the  uncertainty  of  all  the  means  so  named,  and  the 
uterus  not  being  an  organ  intended  for  the  excretion  of  foreign  matters. 

The  substances  usually  regarded  as  specific  emmenagogues  are,  for  the 
most  part,  medicines  which,  when  taken  in  large  doses,  act  as  drastic 
purgatives.  Such  are  savin,  black  hellebore,  aloes,  gamboge,  &c.  They_ 
excite  the  pelvic  circulation,  give  ■  rise  to  a  sensation  of  bearing  down  of  the 
womb,  especially  in  females  disposed  to  procidentia  uteri,  increase  utenne 
hemorrhage  or  the  menstrual  discharge  when  given  during  these  conditions, 
and,  when  administered  in  chlorosis  or  amenorrhoea,  sometimes  bring  on  the 

Stimulating  diuretics  extend  their  exciting  influence  by  contiguous  sympathy 
to  the  uterus,  and  thus  often  act  as  emmenagogues.  Gin,  which  is  frequently 
employed  by  females  to  excite  the  menstrual  discharge,  appears  to  act  in  this  way. 
I  have  known  abortion  produced  by  cantharides  given  as  an  emmenagogue. 

Rue  is  a  reputed  and  popular  emmenagogue.  It  possesses  cerebro- spinal 
properties,  and  has  on  several  occasions  produced  miscarriage. 

Madder  was  a  favourite  emmenagogue  with  the  late  Dr.  Home,i  ^Jiq  declared 
it  to  be  the  strongest  and  safest  known. 

Stinking  goosefoot  or  stinking  orache  [Ghenoiiodium  olidtnn)  is  not  un- 
frequently  used  by  females  as  an  emmenagogue.  It  is  sold  by  herbahsts,  and 
is  in  sufficient  demand  to  induce  the  herb-growers  at  Mitcham  to  cultivate  it. 

Ergot  of  rye  possesses  an  unequivocal  influence  over  the  uterus.    But  it 
rathe?  promotes  uterine  contractions  than  the  menstrual  function,  though  it' 
has  on  many  occasions  been  successfully  employed  in  amenorrhoea. 

Borax  is  a  stimulant  to  the  uterus,  and  sometimes  proves  emmenagogue. 

Mercurials  and  iodide  of  potassium  promote  the  catamenia  in  common  witu 
the  secretions  generally. 

Aristolochia  was  formerly  in  use  as  an  emmenagogue. 

Ordbu  4.  EcBOLiCA  (from  kfiiXiov,  a  medicine  which  causes  abortion 


'  CImica}  JExjjerimenls,  [).  422,  2d  edition,  Loud. 
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or  the  expuhion  of  the  foetus) ;  ahortiva ;  amhlotica  {&ijP\(^TtKd)  • 
amhlothridia  (a/u/3\wep/^ia).— Medicines  which  excite  uterine  contractions, 
and  thereby  promote  the  expulsion  of  the  contents  of  the  uterus,  are  called 

echolics.  i    . i  • 

Ecbolics  are  essentially  distinguished  from  emmenagogues  by  this  circum- 
stance, that  while  the  latter  stimulate  the  vascular  system  of  the  uterus,  the 
former  excite  the  uterine  muscular  fibres.  Ecbolics,  therefore,  promote  the 
expulsion  of  substances  contained  in  the  uterine  cavity ;  such  as  the  foetus, 
the  placenta,  hydatids,  clots  of  blood,  &c. 

The  number  of  ecboHcs  known  is  very  small.  Indeed,  the  only  unequivocal 
agent  of  this  kind  is  ergot.  The  ergot  in  ordinary  use  is  that  of  rye,  but  the 
ergot  of  wheat  is  equally  effectual,  and  the  same  perhaps  may  be  stated  of  the 
ergot  of  all  grasses. 

Borax  is  said  to  act  as  an  ecboKc.^ 


Div.  XL— ^pen'al  ^ftarmacciloff^ 

Special  Pharmacology  treats  of  medicines  individually.  These  I  shall 
arrange  in  two  groups,  called  respectively  the  inorganic  and  the  organic  ; 
the  former  of  which  will  be  subdivided  according  to  the  chemical  relations 
of  its  members,  the  latter  according  to"  their  external,  or,  as  they  are  usually 
termed,  natural  history  characters. 

Objections  may  be  raised  to  tliis  mixed  system  of  classification ;  but  in  tbe  present 
state  of  science,  an  arrangement  founded  exclusively  either  on  external  or  on  chemical 
characters,  must  be  most  unsatisfactory.  Our  knowledge  is  as  yet  too  incomplete  to  allow 
us  to  follow  either  principle  exclusively  ;  and  some  of  the  most  recent  writers^  on  minera- 
logy admit  the  insuificiency  of  external  characters  for  the  determination  of  all  mineral 
species.  I  cannot  admit  the  propriety  of  limiting  the  term  natural  history  characters  to 
external  properties  only,  and  of  excluding  chemical  characters  from  the  means  employed 
to  distinguisti  natural  bodies.'  The  best  and  most  perfect  classificatian  would  be  obviously 
that  which  is  founded  on  a  consideration  of  all  the  properties. 

The  division  of  medicines  into  inorganic  and  organic  is  not  free  from  objections  nor 
without  difficulties ;  for  there  are  some  substances  which  might  with  equal  propriety  be 
referred  to  either  group,  since  they  are  composed  both  of  inorganic  and  of  organic  com- 
pounds.* Such  are  metallic  salts  composed  of  a  metallic  oxide  and  an  organic  acid. 
These  bodies  are  usually  referred  to  organic  substances ;  but  as  in  most  cases  their  medi- 
cinal properties  are  alhed  to  those  of  the  inorganic  salts  of  the  same  metals,  it  will  be  more 
convenient  and  natural  for  me  to  consider  them  among  inorganic  substances. 


'  [We  are  acquainted  with  the  history  of  a  case  in  which  horax  taken  daily  iu  ounce  doses  acted 
as  an  ecboHc.    Great  hemorrhage  followed,  but  the  patient  eventually  recovered. — Ed.] 

■-^  Report  on  the  Recent  Rrogress  and  Present  State  of  Mineralogy,  by  W.  Whewell,  M.A.  (In 
the  Report  of  the  First  and  Second  Meetings  of  the  British  Association,  Lond.  1833). — A  System 
of  Mineralogy,  by  J.  D.  Dana,  A.M.,  p.  18,  2d  edit.  New  York,  1844. 

^  Glocker,  in  his  Generum  at  Specierum  Mineralium  sectmdum  Ordines  Naturales  digestorum 
Synopsis  (Ilala;  Saxonura,  1847),  has  arranged  minerals  m  eighteen  orders,  which  he  calls  natural^ 
the  characters  of  many  of  which  are  wholly  chemical.  These  orders  are  contained  in  five  classes 
exclusively  founded  on  the  chemical  nature  of  the  substances.  It  is  obvious,  therefore  that  the 
author  includes  chemical  properties  among  natural  history  characters. 

"  Organic  compounds,"  .says  Leopold  Gmeliu  [liandbach  der  Chemie,  4ter  Bd.  p.  4,  1848), 

are  simple  compounds  containing  more  than  one  atom  of  carbon."  By  the  term  siniide  compounds 
arc  meant  those  which  cannot  be  formed  of  other  compounds.  Such  substances  as  bicarbonate  of 
potash  are,  therefore,  obviously  excluded. 
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1.  INOEGANIC  BODIES. 

Of  the  inorganic  or  anorganic  substances  used  in  medicine  some  are 
simple,  others  are  compound. 

At  the  present  time  (May  1854)  sixty-two  simple  or  elementary  substances 
are  known ;  and  of  these,  thirteen  are  called  non-metallic  bodies,  and  forty-nine 
are  termed  metals. 


NON-METALLIC  BODIES  OR  METALLOIDS. 


1.  Oxygen. 

2.  Hydrogea. 

3.  Carbou. 

4.  Boron. 


14.  Kalium. 

15.  Natrium. 

16.  Lithium. 

17.  Barium. 

18.  Strontium. 

19.  Calcium. 

20.  Magnesium. 

21.  Cerium. 

22.  Lanthanium. 

23.  Didymium. 

24.  Yttrium. 

25.  Terbium. 

26.  Erbium. 


5.  Silicon. 

6.  Pliosphorus. 

7.  Sulphur. 


8.  Selenium. 

9.  Iodine. 
10.  Bromine. 


METALS. 


27.  Glucinum. 

28.  Aluminum. 

29.  Thorium. 

30.  Zirconium. 

31.  Norium. 

32.  Titanium. 

33.  Tantalum. 

34.  Niobium. 

35.  Pelopium. 

36.  Tungsten. 

37.  Molybdenum. 

38.  Vanadium. 


39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 


Chromium. 

Uranium. 

Manganesium. 

Arsenicum. 

Antimonium. 

Tellurium. 

Bismuth. 

Zinc. 

Cadmium. 
Tin. 
Lead. 
Iron. 


11.  Chlorine. 

12.  Fluorine. 

13.  Nitrogen. 


51.  Cobalt. 

52.  Nickel. 

53.  Copper. 

54.  Quicksilver. 

55.  Silver. 

56.  Gold. 

57.  Platiuum. 

58.  Palladium. 

59.  Rhodium. 

60.  Iridium. 

61.  Osmium. 

62.  Ruthenium. 


Order  L  OXYGEN  AND  ITS  AQUEOUS  SOLUTION. 

1.  OXYGENIUM.- OXYGEN. 

Symbol  0.    Equivalent  Weight  8.    JEquivalent  Volume  O'S  or 


History. — Oxygen  gas  was  discovered  on  the  1st  of  August,  1774,  by  Dr. 
Priestley,!  denominated  it  dejMogisticated  air.  In  the  following  year 
Scheele  also  discovered  it,  without  knownig  what  Priestley  had  done,  and  he 
called  it  empyreal  air.  Condorcet  termed  it  vital  air.  Lavoisier  named  it 
oxynen  (from  oIvq,  acid,  and  yei'mw,  /  heget  produce). 

Natural  History.— Oxygen  is  found  in  both  kmgdoms  of  nature. 

a.  In  the  Inohgajjised  KiNOTOM.-Oxygen  is,  of  all  substances,  that  wWch  is  found 
in  the  largest  quantity  in  nature,  for  i   constitutes  at  least  ^^l^'-^^.f^^^f^^^  "J^f.^^^^^^^^^^^ 
terraaueous  globe.    Thus  water  contains  eight-ninths  of  its  weight  of  oxygen ;  and  the 
s^d  erusrofou?  globe  probably  consists  of  at  least  one-third  part,  by  weight  of  the 
prineipleT  for  silicf,  earbinate  of"  lime,  and  alumina--the  three  nios 
ll  the  earth's  strata-contain  each  about  liali  their  weight  of  oxygen.    «  ^  H.  De  la  Bedic 
calculates  that  silica  alone  constitutes  "     ^/-^^J^       ^^^l^- °V  If 
rrlnV,r> »    Of  thp  -itmnsnhere  oxvsren  constitutes  twenty  or  twenty-one  per  cent,  by  volume, 
f  about  ?w?n?ytir:7er  cS^^^     weight,  to  wliidh  must  be  added  oght-ninths,  by 
weight,  of  tlie  atmospheric  aqueous  vapour.  — 

1  Exvenmenlsand  Ohsarvalions  on  diffhont  /cmls  £Mr,  vol.  ii.  p.  00.  Birminijl.am,  1790- 

2  Researches  in  Theoretical  Geolor/y,  p.  8,  Loiid.  18J4. 


Preparation.  '^"^ 

a  Txr  rpxrr  OT^rANisED  KiKGDOM.— OxYScn  is  an  essential  constituent  of  all  living 
L    lusdisenCed  by  p^^^^^^^  and  absorbed  by  animals.    The  former  obtam  it  by 
tt  d  ^omiositt^^^^^^^  acid;  the  latter  consume  it  m  the  oxidisemen 

if  wSoleu  id  carbon,  and  the  consequent  formation  of  water  and  carbonic  acid  Thus 
1^ o\ Moms  0?  the  organised  world  bear  an  important  relation  to  each  other 
Vegetables  C^^^  been  the  original  producers  of  atmospheric  oxygen  as  they  are 
lollie  purSs^^^^^^  air.  In  the Ws  rays  they  absorb  carbonic  acid,  decompose  it, 
retain  the  carbon,  and  emit  the  oxygen. 

P^PAKATioN.— There  are  several  methods  of  procuring  this  gas 
1  Bi/  heating  cJilorate  of  potash.— "Yhi^  method  yields  pure  oxygen 
eas.'  Theoretically  100  grs.  of  chlorate  should  evolve  39-183  grs  (  =  114-5 
cub.  inches  at  60°  F.  and  30'  bar.)  of  pure  oxygen  gas.  (rrom  100  grains 
of  the  chlorate  we  may  expect  to  obtain  nearly  100  cubic  inches  of  the  gas 
—Brande).  One  equivalent  of  chlorate  of  potash  Jields  six  equivalents  ot 
oxygen  and  one  equivalent  of  chloride  of  potassium.    KO^IU^  =  KLl  +  U  . 

Matekial  Composition.    Products. 

......  f  5  eq.  Oxygen. ..m   6  eq.  Oxygen  4 

1  eq  Chlorate         ( ^  ^""^^^'^  [l  eq.  Chlorine  -f^y^ 

oiVoi^^...l^2-^Ueq.roiask.  47    \\Z^^       ^  1  eg.  CHoride 


^  1  eq.  Potassinm2i'i 
122-5  122-5 


Potassium  74"5 


122-5 


The  process  is  greatly  facilitated  by  intimately  mixing  the  powdered  chlorate 
with  from  ^  to  ^  of  its  weight  of  powdered  binoxide  of  manganese.  A  very 
moderate  heat  is  then  sufficient  to  cause  the  decomposition  of  the  chlorate 
and  the  evolution  of  oxygen  gas.  The  mixture  soon  begins  to  glow,  and  the 
gas  is  given  out  with  great  rapidity.  The  binoxide  appears  to  act  mechanically 
and  by  contact,  like  iron  filings  in  facilitating  the  boiling  of  water ;  for  it 
does  not  necessarily  undergo  any  chemical  change  during  the  process ;  and 
other  substances,  as  oxide  of  copper,  may  be  substituted  for  it. 

As  thus  modified,  this  is  by  far  the  most  convenient  of  tlie  _  different 
methods  of  preparing  oxygen  gas.  The  process  may  be  conducted  in  a  glass 
-retort  or  flask  to  which  a  bent  tube  is  adapted  by  means  of  a  perforated 
cork.  Eetorts  or  flasks  made  of  glass  without  lead  are  to  be  preferred.  A 
spirit  or  oil  lamp  is  used  to  heat  the  mixture. 

2.  By  heating  binoxide  of  manganese  in  an  iron  hottle. — This  is  the 
cheapest  method ;  and,  for  ordinary  purposes,  it  yields  oxygen  gas  sufficiently 
pure.  The  common  black  oxide  of  manganese  of  commerce,  called  by 
mineralogists  pyrolusite,  is  an  impure  binoxide.  When  subjected  to  heat, 
it  first  evolves  water  in  the  form  of  steam,  frequently  carbonic  acid  (from  the 
presence  of  an  earthy  carbonate),  and  afterwards  oxygen  gas.  To  remove 
traces  of  carbonic  acid,  the  gas  may  be  washed  with  lime-water  or  a  solution 
of  caustic  potash  ;  but  if  the  first  products  be  allowed  to  escape,  this  proceeding 
is  unnecessary.  One  of  the  mfilleable  iron  bottles  in  which  mercury  is 
imported  from  Spain  may  be  conveniently  employed  for  igniting  the  oxide,  a 
piece  of  curved  iron  gas  tubing  being  screwed  into  it. 

By  heat  the  binoxide  loses  part  of  its  oxygen,  and  becomes  converted  into 
the  sesquioxide.  2Mn  0^  =  0  +  Mn^O^.  By  a  stronger  heat  a  portion  of  the 
sesquioxide  is  converted  into  protoxide,  leaving  a  compound  of  sesquioxidei 
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and  protoxide.  The  conversion  of  binoxide  into  this  compound  may  be  thus 
expressed:  3Mn02  =  20  +  Mn203,  MnO. 


Material.  PaoDUCxs. 

r  2  eq.  Oxygen   16 

3  eq.  Binoxide  Manganese  =  132  <  1  eq.  Sesquioxide  Manganese   80 

V.  1  eq.  Protoxide  Manganese    86 


132  ^ 

As  132  grs.  of  pure  binoxide  yield  16  grs.  of  oxygen,  1  lb.  avoirdupois 
will  yield  about  848^  grs.,  or  71|-  imperial  pints.  One  pound  of  common 
commercial  black  oxide  usually  yields  from  30  to  40  pints ;  but,  from  fiue 
samples,  from  40  to  50  pints  may  be  procured. 

The  preceding  are  the  usual  methods  of  procuring  oxygen.  The  following  are  other 
modes  of  obtaining  it,  but  they  are  seldom  resorted  to. 

1.  By  heating  the  black  oxide  of  manganese  with  its  own  weight  of  oil  of  vitriol  in  a 
glass,  retort.  The  products  are  sulphate  of  the  protoxide  of  manganese,  water,  and 
oxygen,  Mn02+HO,S03=MnO,S03+HO+0. 

2.  By  heating  three  parts  of  powdered  bichromate  of  potash  with  four  parts  of  oil  of 
vitriol  m  a  glass  retort.^  The  products  are  sulphate  of  potash,  sulphate  of  the  sesqui- 
oxide of  chromium,  water,  and  oxygen,  KO,2Cr03+4(H0,SO3)=KO,SO3+Cr20^ 
3S03+fflO+30. 

3 .  By  igniting  the  red  oxide  of  mercury.  The  products  are  metallic  mercury  and  oxygen. 

4.  By  igniting  nitrate  of  potash.  The  products  are.hyponitrite  of  potash  and  oxygen, 
K0,N6==K0,N0='+20. 

Peoperties. — It  is  elastic,  colourless,  odourless,  tasteless,  incombustible, 
but  a  powerful  supporter  of  combustion.  According  to  Regnault,  100  cubic 
inches  of  this  gas  weigh,  at  the  temperature  of  60°  P.,  and  when  the  barometer 
stands  at  30  inches,  34*19  grains:  and  its  specific  gravity  is  1-1056. 
(According  to  Berzelius  and  Dulong,  the  sp.  gr.  is  1-1026.) 

Characteristics. — Pree  oxygen  gas,  either  pure  or  ia  a  gaseous  mixture, 
is  recognised  by  the  following  characters  : — 

a.  When  binoxide  of  nitrogen  is  mingled  with  it,  yellowish  or  ruddy  fumes 
of  hyponitric  acid  are  produced. 

/3.  When  mixed  with  twice  its  volume  of  hydrogen,  and  the  mixture  is 
exploded  in  the  eudiometer,  water  only  is  the  product.  The  diminution  of 
volume  divided  by  3  indicates  the  amount  of  oxygen  present. 

Oxygen  gas,  when  absolutely  or  tolerably  pure,  rekindles  a  wood  match  or 
taper  which  is'  red  with  heat  but  without  flame.  The  only  gas  likely  to  be 
confounded  with  oxygen  in  this  respect  is  the  protoxide  of  nitrogen,  from 
which  oxygen  is  distinguished  by  the  characters  above  mentioned. 

The  presence  of  free  oxygen  in  mineral  waters  is  detected  by  the  sulphate 
of  the  protoxide  of  iron.  A  bottle  being  nearly  filled  with  the  water,  a 
solution  of  this  salt  is  to  be  added,  and  the  vessel  immediately  stopped,  care 
being  taken  that  every  bubble  of  air  be  excluded.  If  oxygen  be  present,  a 
yellowish-brown  precipitate  (sesquioxide  of  iron)  is  produced.  Some  persons 
add  a  few  drops  of  liquor  potassa3  to  the  mixture  :  if  no  free  oxygen  be  present, 
a  bluish  precipitate  (hydrated  protoxide  of  iron)  is  formed  ;  but  if  there  be 
oxygen,  a  yellowish-brown  precipitate  (sesquioxide  of  iron)  occurs. 

Combined  oxygen  is  recognised  thus.    The  oxides  of  the  noble  metals  are 


»  Balmain,  Pharmaceutical  Journal,  vol.  ii.  p.  92. 


Physiological  Effects.  ^75 

ireduced  by  heat,  oxygen  gas  being  set  free.  The  oxides  of  the  i^oble 
"when  mixed  wlh  carbon  and  ignited,  are  reduced,  cajbomc  oxide  or 
carbonic  acid  being  evolved.  Every  volume  ot  carbonic  oxide  conta,ms  halt 
a  volume  of  oxygen,  and  every  volume  of  carbonic  acid  its  own  volume  ot 
oxygen  The  oxides  of  potassium  and  sodium  are  also  reduced  by  carbon 
and^heat,  carbonic  oxide  being  evolved.  Potassium  decomposes  (either  at 
common  temperatures  or  at  a  red  heat)  most  compounds  contanimg  oxygen, 
and  becomes  converted  into  potash;  and  it  is  sometimes  useful  for  detecting 
the  presence  of  oxygen.  In  organic  analysis,  the  amount  of  oxygen  contameci 
in  the  organic  substance  is  estimated  from  the  loss,  and  is,  thereiore,  liable  to 

^^Physiological  Effects,  a.  On  Vegetables.— Oxjgen  gas  is  essential 
to  the  germination  of  seeds  and  to  the  existence  and  growth  ot  plants. 
Edwards2  gays,  that  seeds,  in  germinating,  decompose  water  to  obtain  oxygen. 
In  the  shade,  vegetables  absorb  it  from  the  atmosphere  and  evolve  an  equal 
(volume  of  carbonic  acid;  while,  in  the  solar  rays,  the  reverse  changes  take 
I'place,  carbonic  acid  being  absorbed  and  oxygen  expired.  The  vigorous  growth 
of  plants  in  inclosed  cases,  as  originally  proposed  and  practised  by  my  triend 
Mr.  N.  B.  ■Ward,3  does  not  invalidate  the  above  statements ;  since  the  cases 
are'  never  completely  air-tight,  but  allow  the  ingress  and  egress  _  of  air 
consequent  on  changes  of  temperature.  The  quantity  of  oxygen  required  for 
the  growth  of  some  plants,  however,  appears  to  be  much  smaller  than  was 

previouslv  supposed.  •     i,  u 

The  effects  of  pure,  oxygen  gas  on  germination  and  vegetation  have  been 
examined  by  Theod.  de  Saussure.*  He  found  that  the  period  of  germination 
is  the  same  in  oxygen  gas  as  in  atmospheric  air,  but  that  seeds  evolve  more 
carbonic  acid  in  the  former  than  in  the  latter.  Plants  do  not  thrive  so  well 
in  an  atmosphere  of  oxygen  gas  in  the  shade  as  in  one  of  common  air ;  they 
give  out  more  carbonic  acid,  which  is  always  injurious  to  vegetation  in  the 
shade.  When  exposed  in  oxygen  gas  to  the  direct  rays  of  the  sun,  they 
augment  in  weight  about  as  much  as  in  atmospheric  air. 

/3.  On  Animals  generally. — It  is  usually  asserted  that  all  animals  require 
the  influence  of  oxygen,  or  rather  of  air,  to  enable  them  to  exist ;  but  this 
assertion  cannot  be  proved  in  the  '  case  of  some  of  the  lower  animals.  Thus 
intestinal  worms  seem  to  dispense  with  respiration. ^  Some  animals  which 
respire  have  no  organs  especially  devoted  to  this  function;  in  these  the 

>  To  illustrate  the  nature  of  the  fallacy  alluded  to  in  the  text,  the  analysis  of  cystic  oxide  may  be 
quoted.  This  organic  substance  was  analysed  by  Dr.  Prout  (Jiled.-Chir.  Tra7is.  vol,  ix.  p.  480), 
who  found  thai  it  contained  in  100  parts 

Carbon    29  875 

Hydrogen    5  ]  25 

Nitrogen    11-850 

46-850 

.  Deficiency   53-150 

100-000 

He  therefore  placed  the  deficiency  to  the  a"rount  of  oxygen.  Now  it  has  been  more  recently 
ascertained  by  Thaulow  {Ann.  der  Chem.  u.  Pharm.  xxvii.),  that  about  one-half  of  this  delicieucy  is 
due  to  sulphur. 

-  Alhena-um,  Feb.  2,  1839. 

'  Companion  to  the  Botanical  Mar/azinefor  May  1836. 

*  Recherches  Chimiqnes  sur  la  Vegetation,  pp.  11,  12,  and  93,  Paris,  1804. 

*  Mullet's  Physiology,  by  Baly,  vol.  i.  p.  295. 
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cutaneous  surface  effects  respiration ;  as  in  the  Polypifara.  In  the  Infuftoria 
the  respiratory  organs  are  delicate  cilia.  Many  animals  have  branchiai,  or 
gills,  for  respiration,  as  some  MoUufica,  some  Annelida,  and  fishes.  Leeches 
respire  by  subcutaneous  sacs,  which  open  externally.  The  respiratory  organs 
of  insects  are  ramifying  trachcEe.  Lastly,  the  higher  classes  of  animals,  as 
the  Mammals,  respire  by  means  of  lungs.  Whenever  respiration  is  effected, 
a  portion  of  oxygen  disappears,  while  a  quantity  of  carbonic  acid,  nearly  equal 
in  volume  to  the  oxygen  consumed,  is  produced. 

The  continued  respiration  of  oxygen  gas  is  injurious  and  even  fatal  to 
animal  life  :  this  has  been  observed  by  all  experimenters.  Animals  live 
longer  in  a  dven  volume  of  oxygen  than  in  the  same  quantity  of  atmospheric 
air,  but  the  continued  employment  of  it  causes  death.  Mr.  Broaghtoii 
confined  rabbits,  guinea-pigs,  and  sparrows,  in  glass  jars  containing  oxygen, 
and  inverted  over  water.  At  first  they  suffered  no  inconvenience,  but  in 
about  an  hour  their  breathing  became  hurried  and  the  circulation  accelerated. 
This  state  of  excitement  was  followed  by  one  of  debility ;  the  respirations 
became  feeble,  and  were  more  slowly  performed;  loss  of  sensibiHty  and  of 
the  power  of  voluntary  motion  supervened,  till  the  only  remaining  visible 
action  was  a  slight  one  of  tho  diaphragm,  occurring  at  distant  intervals.  On 
openino-  the  body,  the  blood  (both  venous  and  arterial)  was  found  to  be  ot  a 
brio-ht  ''scarlet  hue it  was  thin,  and  rapidly  coagulated.  The  gas  m  which 
animals  had  thus  been  confined  till  they  died,  retained  its  power  of  rekindling 
a  bloAvn-out  taper,  and  of  sustaining  for  a  time  the  hfe  of  another  animal 
introduced  into  it ;  and  Mr.  Broughton  hence  deduced  the  inference  that  it 
does  not  contain  so  great  an  excess  of  carbonic  acid  as  the  gas  left  when 
animals  have  perished  by  confinement  in  atmospheric  air ;  and  he  considered 
the  train  of  symptoms "  induced  by  the  respiration  of  pure  oxygen  gas  as 
analogous  to  those  which  follow  the  absorption  of  certain  poisons  into  the 
svstem.i  Injected  into  the  pleura,  oxygen  gas  is  very  quickly  absorbed, 
without  producing  inflammation.  Cautiously  injected  into  the  veins  ot  dogs, 
it  has  no  sensible  effect  on  the  system.^  _  .       '  j 

On  Man.— If  pure  oxygen  be  inspired  a  few  times  it  does  not  produce 
any  remarkable  phenomena ;  though  some  have  ascribed  various  effects  to  it, 
such  as  ao-reeable  lightness  in  the  chest,  exhilaration,  increased  frequency  of 
nulse  a  sensation  of  warmth  in  the  chest,  gentle  perspiration,  and  an 
nflammatory  state  of  the  system.  But  several  of  these  results  arise  probably 
from  mental  influence,  others  from  the  mode  of  inhahng  the  gas,  and  perhaps 
some  might  depend  on  the  employment  of  impure  oxygen. 

Uses  —Soon  after  the  discovery  of  oxygen,  the  most  exaggerated  notions 
nrevailed  as  to  its  remedial  powers.    Yarious  diseases  (scorbutus,  for  example) 
were  thou-ht  to  be  dependent  on  a  deficiency  of  it ;  and  it  was,  in  consequence. 
Ti^^tdi  a  considLble  number  of  trials  with,  as  it  was  at  first  asser  e 
remarkable  success.    But  Chapta  Jo/P''^  3^^^^^^ 

injurious  in  phthisis.    In  England  it  was  tried  by  Beddoes^  and  Hill6.  The 

1  London  Medical  Gazette,  vol.  iii.  p.  775-  . 

2  Nysten,  Recherches  de  PhysiMogie,  p.  60,  i'ans,  l»ii. 

3  Annates  de  Chimie,  t.  iv.  p.  31. 
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kttPr  states  that  he  found  it  beneficial  in  asthma,  debility,  ulcers  gangrene, 
Itue  s  v  11  no  and  scrofulous  diseases  of  the  bones.    The  beneficial  results 
Tbt^iin  fbi^^       of  acids  (especially  nitric  acid),  of  the  oxides  of  mercury 
chS^^<^^^^^       vegetable  food,  &c.  were  referred  to  the  oxygen  which 
Srlttancesxo^^^^^^     and  which  they  were  supposed  to  communicate  to 

Uhe  system.    Thess. notions  are  now  exijloded.i     ,    .     .        ,      ,  --l- 

In  asphy^i  arising  from  a  deficiency  of  atmospheric  an-,  or  from  breathing 
noxious  v-aXirs,  the  inhalation  of  oxygen  gas  has  been  said  to  be,  and 
Probably  is  Ts^iil.  On  the  same  principle,  it  may  be  employed  during  an 
Sttk  of  spaSc  asthma  when  tllere  is  danger  of  siiffocation ;  but  it  is  at 
be^t  only  a  palliative,  and  has  no  power  of  preveutmg  the  occurrence  of  other 
attacks.    Chaussier^  has  recommended  its  use  in  children  apparently  stil  -born  : 

=  I  have  known  it  used^ithout  benefit.    To  conibat  the  asphyxia  of  mahgnan 
cholera,  inhalations  of  oxygen  were  tried  in  Eussia,  Poland,  Prussia,  and 
Prance,  but  without  success.3    On  the  whole,  then,  I  believe  oxygen  to  be 
almost  useless  as  a  remedy.^ 

\OUA  OlYGENII  •  Oxygen  Water.— Li  the  mean  pressure  and  tem- 
perature of  the  atmosphere,  100  vols,  of  ^'ater  dissolve,  according  to 
Dalton  and  Heury,^  37  vols,  of  oxygen  gas  j  accordmg  to  Saussure,^  6-5 
vol^  By  pressure  in  a  proper  machine,  water  may  be  charged  with  a  much 
lar«yer  quantity.  This  solution  has  been  termed  oxygenated  water,  but  is  a 
verv  different  substance  to  the  peroxide  of  hydrogen,  which  has  also  been 
known  by  this  appellation  (see  Hydrogenii  hinoxydum).  Neither  is  it  to 
be  coufomided  with  Searle's  oxygenous  aerated  water,  which  is  an  aqueous 
solution  of  the  protoxide  of  nitrogen  Aqua  nitrogenii  protoxydi).  It 
has  been  used  to  the  extent  of  one  or  two  bottlefuls  daily,  as  a  shght.  excitant. 
It  is  said  to  increase  the  appetite  and  promote  the  secretions,  and  to  be  service- 
able in  spasm  of  the  stomach,  amenorrhosa,  hysteria,  atonic  dropsy,  &c. 

[OZONE.— We  have  thought  it  right  to  introduce  into  this  part  of  the  work 
a  notice  of  Ozone ;  a  uame  given  to  what  was  once  supposed  to  be  a  new 
elementary  substance,  further  observation  has  shown,  _  however,  that  the 
reactions  by  which  this  supposed  element  was  characterised  are  more  cor- 
rectly to  be  attributed  to  oxygen  existing  in  a  pecuhar  masked  or  modified 
condition.  To  this  state  of  oxygen  the  term  allotropic  or  ozonised  is  applied, 
and  it  must  be  remembered  that  when  the  word  ozone  is  now  used,  it  is 
merely  as  a  conventional  term  for  oxygen  in  the  allotropic  form.7 

Ozone  was  discovered  by  Professor  Schonbein,  who  described  its  pro- 
perties, and  considered  it  as  an  elementary  substance.   It  w^as  first  recognised^ 
ill  the  neighbourhood  of  electrical  machines,  or  galvanic  arrangements  under 

^  For  further  details  respecting  these  opinions,  see  the  Diciionnaire  TJniversel  de  Matikre 
Medicate  el  de  Therapeulique  General, jvdr  l\  V.  Merat  and  E.  J.  De  Lens,  t.  v.  p.  136. 

2  Hisloire  el  Memoires  de  la  Sociele  lioyale  de  Medecine,  1780-1781  ;  Bisl.  p.  346. 

3  Merat  and  De  Lens,  op.  supra  cU.  t.  v.  p.  141. 

*  Tt  is  remarkable  that  electricity  aud  oxygen,  two  agents  of  vast  influence  in  nature,  should 
possess  but  slight  remedial  power. 

*  Elemenis  of  Experimetilal  Cliemislrij,  vol.  i.  p.  255,  10th  edit.  London,  182G. 

'  [For  interesting  and  important  informatioa  counected  with  tlie  subject  of  allotropism,  see 
Faraday's  Lectures^  by  Scofferu,  1853.] 
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excitement,  where  it  could  be  recognised  by  its  peculiar  odour.    This  odour 
had  been  long  known  to  those  occupied  in  investigating  electrical  phenomena, 
but  no  importance  appears  to  have  been  attached  to  it  previous  to  the  pub- 
hcation  of  Professor  Schonbeiu's  views.    Eecent  research  seems  clearly  to 
demonstrate,  that  when  the  oxygen  contained  in  atmospheric  air  is  exposed  to 
the  action  of  electricity,  it  assumes  a  modified  state,  and  shows  chemical 
reactions  difl'ering  materially  from  those  with  which  we  ordinarily  find  it 
endowed.    It  is  not  indispensably  necessary,  however,  that  electricity  should 
be  present  to  effect  this  change,  for  there  are  several  methods  of  bringing 
about  the  ozonised  or  allotropic  condition,  which  bear  no  relation  whatever 
to  electricity.    Thus  if  phosphorus  be  allowed  to  remain  either  in  oxygen  or 
atmospheric  air  for  a  few  seconds,  and  the  gas  be  washed  well  with  water  to 
remove  all  the  acid  produced,  the  change  is  effected,  and  the  oxygen  assumes 
peculiar  characteristic  properties.  Again,  if  a  few  drops  of  ether  be  placed  in 
oxygen,  so  that  the  vajjour  may  ascend  in  the  jar  containing  it,  and  a  glass 
rod  heated  to  somewhat  less  than  a  low  red  heat  be  introduced  for  a  few 
seconds,  the  gas  will  be  found  to  have  assumed  the  allotropic  state.  The 
properties  by  which  the  allotropic  oxygen  is  characterised  are  such  as  indicate 
a  greatly  increased  power  for  combination :  thus  if  silver  leaf  be  exposed  in 
such  oxygen,  it  is  immediately  converted  into  oxide  of  silver,  and  falls  in 
that  form  to  the  bottom  of  the  containing  vessel.    Ozonised  oxygen  is  a 
deodoriser,  and  possesses  bleaching  powers.    Again,  if  paper  moistened  with 
a  solution  of  iodide  of  potassium  and  starch  be  exposed  to  the  gas,  it  is  im- 
mediately changed  to  a  blue  colour,  owing  to  a  combination  taking  place 
between  the  potassium  and  the*  oxygen,  and  the  consequent  liberation  of 
iodine.    Papers  prepared  in  this  way  are  used  by  Schonbeiii  to  detect  the 
presence  of  allotropic  oxygen  in  atmospheric  air,  and,  when  prepared  of 
different  degrees  of  delicacy,  constitute  an  ozonometric  test. 

Oxygen  is  found  in  the  allotropic  state  in  atmospheric  air  that  has  passed 
any  considerable  distance  over  the  sea,  and  it  may  also  be  detected  in  air 
which  has  passed  over  open  country.  The  allotropic  state  of  the  atmospheric 
oxygen  is  immediately  destroyed,  however,  if  the  air  pass  over  a  city,  town, 
or  crowded  district  of  any  kind. 

From  what  has  been  stated  above,  it  is  evident  that  allotropic  oxygen  is 
necessary  to  the  preservation  of  animal  life  in  perfection,  and  that  its  presence 
must  be  valuable  were  it  only  as  a  deodoriser  and  disinfectant,  both  of  which 
offices  it  fulfils  in  virtue  of  its  greatly  increased  power  for  combination. 
The  ascertainment  of  the  varying  force  of  atmospheric  oxygen  as  a  combiner, 
promises  hereafter  to  become  one  of  the  most  important  subjects  for  considera- 
•  tion  as  regards  the  choice  of  climate  in  disease ;  and  the  mode  of  using 
Schonbein's  papers  for  detecting  its  presence  should  be  familiar  to  medical  men. 

The  solution  for  impregnating  the  papers  is  prepared  by  boiUng  together 
1  grain  of  iodide  of  potassium,  and  10  grains  of  starch,  in  200  grams  of 
distilled  water,  i  If  bibulous  paper  be  soaked  in  this  and  then  dried,  it  shows, 
when  moistened,  very  marked  reactions,  after  exposure  to  an  atmosphere  con- 
taining allotropic  oxygen.  During  exposure  in  the  dry  state  to  such  an 
atmosphere,  a  change  sometimes  occurs  in  the  liberation  of  free  iodine,  so 
that  a  brownish  tint  is  observed  :  this,  however,  will  turn  to  a  blue  colour  if 
the  paper  be  wetted. 

'  The  i)roportioiis  of  water  mid  of  iodide  iirc  too  small  in  this  fonnuta,  and  a  more  delicate  paper 
can  be  made  by  adding  10  grs.  of  Blarcli  to  4  of  iodide,  and  1000  of  water. 
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The  pecaliar  exhilarating         experienced  ^^^^^^^ 

residing  in  the  country,  may  m  aU  P"''^^'!'  ?  "^^^^^^^^^^  Chemistry 
atmosphere  containing  o'^ygen  i«  «s  «  ^  '>^«ea^^^^^  ^  ^,,^4  „f  u/e 
fails  to  discover  more  oxyge-yn  ft^^  J|  „^ 

•the  difficulty.  tip  most  invigorating  atmosphere  is  to  be  found 

that  m  the^faves  and  walks  t^^^        Tany  miles  mnstV  travelled  before 

districts. — ^Ed.] 

Order  II.  HYDROGEN  AND  ITS  COMPOUNDS  WITH 

OXYGEN. 

Two  compounds  only  of  hydrogen  with  oxygen  ^^.^/"^^^  ^^^/yAf?,' 
prLa:^deofhydroffenU^^^ai^r,m■,  M^hmoa^ide  of  hydrogen,  HO^. 

2.  HYDROGENIUM.-HYDROGEN. 

Symbol  H.   Equivalent  Weight  1.    Equivalent  V olume  1  or 


HisTOEY.-Cavendish/  in  1766,  may  be  considered  as  tiie  real  discoverer 
of  hydrogen,  though  it  must  have  been  occasionally  procured,  and  some  ot  its 
properties  known^  previously.  He  termed  it  inflammable  air.  Lavoisier 
called  it  hydrogen  (from  ii^wp,  water,and  yew^o,,  I  beget  ox  produce) ,  because 
it  is  the  radicle  or  base  of  water. 

Natural  History.— It  is  found  in  both  kingdoms  ot  nature. 

a.  In  the  Inohganised  KiNGDOM.-Next  to  oxygen  it  may  be  regarded  as  the  most 
important  constituent  of  the  terraqueous  globe. .  It  constitutes  ll'l  Pe^^nt^y 
of  water.  It  is  an  essential  constituent  of  some  minerals  (as  coaJ,  amber.and  sal  ammoniac). 
S  which  it  does  not  exist  as  an  element  of  water.  The  gas  which  is  contained  in  the 
decrepitating  rock  salt  of  Wieliczka,  in  a  very  condensed  state,  is  a  mixture  ot  hydrogen, 
carbonic  o^ade,  and  light  carburetted  hydrogen :  the  salt  decrepitates  when  placed  in 
water  owing  to  the  disengagement  of  these  gases.  Lastly,  it  is  evolved  from  volcanoes 
or  from  fissures  in  the  earth,  in  combination  with  carbon,  sulphur,  cldorme,  or  nitrogen, 
under  the  forms  of  Hght  carburetted  hydrogen,  sulphuretted  hydrogen,  hydi'ochloric  acid, 

^"^ 8  ^Tn^thb  Organised  Kingdom.— Hydrogen  is  an  essential  constituent  of  all  organised 
beings  (animals  and  vegetables),  either  combined  with  oxygen,  to  form  water,  or  otherwise. 
Certain  fungi  exhale  hydrogen  gas  both  night  and  day.^ 

Preparation.  Hydrogen  is  usually  procured  by  the  action  of  zinc  on 

diluted  sulphuric  acid. 

'  I'hil.  'IVans.  vol.  Ivi.  for  the  year  1766. 
2  Dc  Caudolle,  Fhj/s.  Veg.  torn.  i.  p.  459. 
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Add  some  granulated  zinc  to  a  mixture  of  1  part  of  oil  of  vitriol  and  6  or  8 
parts  of  water  by  measure.  The  operation  may  be  effected  in  a  common  glass 
retort ;  or  in  a  glass ^or  stone  bottle,  fitted  with  a  bung  having  two  perfora- 
tions,— one  to  admit  a  flannel  tube,  which  descends  to  the  bottom  of  the 
bottle,  the  other  for  the  exit  tube.  A  very  convenient  vessel,  and  one  not 
liable  to  breakage,  is  made  of  tiinied  copper.  It  should  be  furnished  with 
two  apertures  closed  with  corks,  one  of  which  is  perforated  to  receive  a  fl.exible 
metallic  exit  tube.  One  equivalent  of  zinc  decomposes  one  equivalent  of 
water,  and  unites  with  one  equivalent  of  oxygen,  forming  one  equivalent  of 
the  oxide  of  zinc,  while  an  equivalent  of  hydrogen  is  evolved  from  the  water. 
This  equivalent  of  oxide  of  zinc  combines  with  an  equivalent  of  sulphuric 
acid,  and  forms  one  equivalent  of  the  sulphate  of  zinc.  Zn+H0  +  S03  = 
ZnO,  S03  +  H. 

Materials.      Composition.  Products. 

1  eq  Water     a  f  I  eq.  Hydrogen  1   1  eq.  Hydrogen. .. .  1 

leq:Zi„c  .::..}!.'':!!:''^![::  i.,ile,.O^aeZi»c,0-ro^  

1  eq.  Sulphuric  Acid   40   ~  1  eq.  Sulphate  Zinc  80-5 

81-5  81-5 

It  is  remarkable  that  zinc  alone  does  not  decompose  water,  but  sulphuric 
acid  enables  it  to  do  so. 

As  32'5  parts,  by  weight,  of  pure  zinc  evolve  1  part,  by  weight,  of  pure 
hydrogen,  one  troy  ounce,  or  480  grains^  should  disengage  14"769  grains,  or 
about  690  cubic  inches  of  gas.  (One  ounce  of  zinc  is  found  to  cause  the 
evolution  of  615  cubic  inches  of  hydrogen  gas — G)-aham.) 

Peoperties. — Hydrogen  is  a  colourless,  tasteless,  and,  when  pure,  odourless 
gas.  That  obtained  by  the  above  process  is  not  quite  pure.  It  usually 
contains  traces  of  sulphuretted  hydrogen  and  carbonic  acid,  which  may  be 
removed  by  washing  the  gas  with  either  lime  water  or  a  solution  of  caustic 
alkali,  and  it  also  has  a  peculiar  odour.  When  prepared  with  sulphuric  acid, 
contaminated  with  arsenious  acid,  it  contains  traces  of  arsenuretted  hydrogen. 
Its  sp.  gr.  is  0-0693  {0'0Q92Q— Graham ;  between  0  0691  and  0  0695— 
Dumas  and  Boiissingault),  so  that  it  is  about  14'4  times  lighter  than  atmo- 
spheric air.  Its  refractive  power  is  very  high.  It  is  combustible,  burning 
in  atmospheric  air  or  oxygen  gas  with  a  pale  flame,  and  forming  water.  It  is 
not  a  supporter  of  combustion.  It  is  a  constituent  of  some  powerful  acids, 
as  the  hydrochloric,  and  of  a  strong  base,  ammonia.  In  its  chemical  relations 
it  is  analogous  to  the  metals. 

Characteristics. — Pree  hydrogen  is  recognised  by  its  combustibility,  the 
pale  colour  of  its  flame,  its  not  supporting  combustion,  and  by  its  yielding, 
when  exploded  with  half  its  volume  of  oxygen,  water  only. 

The  existence  of  hydrogen  in  organic  substances  is  ascertained  by  the 
production  of  water  when  they  are  burnt  in  a  combustion  tube :  the  hydrogen 
constitutes  one-ninth  part,  by  weight,  of  the  water  produced. 

Physiological  Efi^-ects. — a.  On  Vegetables. — Plants  which  are  deprived 
of  green  or  foliaceous  parts,  or  which  possess  them  in  small  quantity  onl}^, 
.  cannot  vegetate  in  hydrogen  gas  :  thus  seeds  will  not  germinate  in  this  gas  ; 
but  vegetables  which  are  abundantly  provided  with  these  parts  vegetate  for 
an  indefinite  time  in  hydrogen,  i    AppHed  to  tlie  roots  of  plants  in  the  form 


'  Saussure,  Recherches  Cliim.  sur  la  Vege't.  pp.  195  and  209. 
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nf  cas  it  is  iniurious  1  but  au  aqueous  solution  of  it  seems  to  be  inert.2  It 
tril  lTLt  when  plants  are  made  to  vegetate  m  the  dark,  their 
^ol^n  is  much  diminished  if  hydrogen  gas  be  mixed  with  the  air  around 
£  and  in  proof  of  this,  Humboldt  mentions  several  plants  which  retained 
the!^  green  Xr  though  growmg  m  the  dark  in  the  Ereyberg  mines,3  where- 

the  surrounding  air  contained  hydrogen.  .      .        ■    r.f  ^  Ana- 

B  On  Auimals  ffenercdl!/. -Injected  into  the  jugular  vein  of  a  dog,. 
•  hydrogen  produces  immediate  death,  probably  from  its  mechanical  effects  m 
obstructing  the  circulation  and  respiration.*  ... 

V  On  Man.-lt  mav  be  breathed  several  times  without  any  injurious 
effects     Scheele  made  twenty  inspirations  without  mcouvemence.  Pilatre 
de  Eozier  frequently  repeated  the  same  experiment  ;  and  to  show  that  his 
lungs  contained  very  little  atmospheric  air,  he  applied  his  mouth  to  a  tube 
bleS  out  the  gas,  and  fired  it,  so  that  he  appeared  to  breathe  flame.    If  much 
atmospheric  £r  had  been  present,  detonation  must  have  taken  place  in  his 
lunes  5    If  we  speak  while  the  chest  is  filled  with  hydrogen,  a  remarkable 
alteration  is  perceived  in  the  tone  of  the  voice,  which  becomes  softer  shriller, 
and  even  squeaking.    That  this  effect  is,  m  part  at  least  if  not  wholly, 
physical,  is  shown  by  the  fact  that  wind  instruments  (as  the  flute,  pitchpipe, 
and  organ)  have  their  tones  altered  when  played  with  this  gas.  ihe 
conclusion  which  has  been  drawn  by  several  experimenters  as  to  the  etiects 
of  breathhig  hydrogen,  is,  that  this  gas  possesses  no  positively  injurious 
properties,  but  acts  merely  by  excluding  oxygen.  _ 

rMM  Y.  Eegnault  and  J.  Eeiset,^  in  a  valuable  memoir  on  respiration, 
have  detailed  experiments  showing  that  animals  can  live  a  considerable 
leuo-th  of  time  in  an  atmosphere  in  which  hydrogen  replaces  in  great  part 
the^itrogen  of  atmospheric  air.  The  difference  they  observed  under  this 
condition  was  that  of  a  greater  consumption  of  oxygen,— an  effect  which 
MM.  Eegnault  and  Eeiset  attribute  to  the  increased  activity  of  the  respiratory 
function^  This  increase  they  consider  is  brought  about  as  a  compensating: 
action  for  the  greater  cooling  effect  produced  on  the  animal  by  the  contact  of 
hydrogen  gas. — Ed.] 

Uses.— a.  In  pulmonary  consumption,  Dr.  Beddoes  recommended 
inhalations  of  a  mixture  of  atmospheric  air  and  hydrogen  gas,  on  the  ground 
that  in  this  disease  the  system  was  hyperoxygenised.  The  inhalation  was 
continued  for  about  fifteen  minutes,  and  repeated  several  times  in  the  day.7 
Ingenhousz  fancied  that  it  had  a  soothing  effect  when  applied  to  wounds  and 

ulcers.  1  1  -n 

13,  In  rlieumatism  and  parahjns  it  has  been  used  by  Eeuss  as  a 

resolvent. 

y.  kjlame  of  hydrogen  has  been  employed  in  Italy  as  a  cautery,  to-  stop 
caries  of  the  teeth.^ 


'  Saussure,  Ibid.  p.  105. 

2  De  Candolle,  Physiol.  V^g^L  t.  iii.  p.  1360. 

'  Thomson's  Syst.  of  Chemistry,  vol.  iv.  p.  347-8,  6th  edit. 

*  Nysten,  Recherches,  p.  10. 

Beddoes,  New  Method  of  Treating  Pulmonary  Consumption^  p.  44, 
"  Annates  de  Chimie  ct  de  Physique,  3eme  ser.,  torn.  xxvi.  p.  2'jy. 
^  Op.  supra  cit. 

*  Bid.  Mat.  Med.  ]m  Herat  ct  De  Lens. 


282 


mOEGANIC  BODIES.— Water. 


AQUA  IIYDROGENII  ;  Hydrogen  Water.— is  an  aqueous  solution  of 
hydrogen  prepared  by  artificial  pressure.  At  the  ordinary  pressure  and 
temperature  of  the  atmosphere,  water  dissolves  about  per  cent,  of  its 
bulk  (1'61  per  cent.  Dr.  W.  Henry;  2  per  cent.  Dalton ;  4 '6  per  cent, 
Saussiire).  The  eau  hydrogenee,  formerly  prepared  at  the  Tivoli,  by  strong 
pressure,  contained  a  third  of  its  volume,  or  about  33  per  cent,  of  its  bulk  of 
hydrogen  ;i  and  Gmelin^  states,  on  the  authority  of  De  Marty,  that  the  water 
gradually  acquired  the  power  of  taking  up  more  hydrogen  (in  two  years  not 
quite  an  equal  volume),  and  he  suggests  that  perhaps  a  suboxide  of  hydrogen 
H^O,  was  formed.  Hydrogen  water  is  said  to  have  been  successfully 
employed  in  the  treatment  of  diabetes.^ 

3.  AQUA.— WATER,  or  the  Protoxide  of  Hydrogen. 


Symbol  A.q.  Formula  HO.  Equivalent  Weight  9.  Equivalent  Volume  of  Steam  1  or 


History. — The  ancients  regarded  water  as  an  elementary  substance,  and 
as  a  constituent  of  most  other  bodies.  This  opinion,  apparently  supported 
by  numerous  facts,  was  held  until  the  year  1783. 

The  discovery*  of  the  composition  of  water  has  been  at  different  times 
claimed  for  Watt,  for  Cavendish,  and  for  Lavoisier.  To  Watt  is  certainly 
due  the  credit  of  having  made  the  earliest  written  statement  of  the  real 
composition  of  water  on  record. 

On  the  26tli  of  April,  1783,  Watt^  wrote  a  letter  to  Dr.  Priestley,  in  which  he  concludes 
"  that  water  is  composed  of  dephlogisticated  air  and  phlogiston  deprived  of  part  of  their 
latent  or  elementary  heat." 

The  Hon.  Mr.  Cavendish,^  in  his  paper  read  to  the  Eoyal  Society  on  the  25th  of 
January,  1784,  stated  that  when  423  measures  of  inflammable  air,  and  1000  of  common 
air,  are  mixed  and  exploded,  "  almost  all  the  inflammable  air,  and  about  one- fifth  of  the 
common  air,  lose  their  elasticity,  and  are  condensed  into  the  dew  which  lines  the  glass." 

In  the  summer  of  1783,  Dr.  (afterwards  Sir  Charles)  Blagden^  gave  some  account  of 
Cavendish's  experiments,  and  of  his  conclusions  therefrom,  to  Lavoisier,^  who,  in  June 
1782,  repeated  and  verified  them. 

Natural  History. —Water  is  found  in  both  kingdoms  of  nature. 

a.  In  the  Inobganised  Kingdom. — Water  exists  in  the  atmosphere ;  it  forms  seas, 
lakes,  and  rivers  ;  it  is  mechanically  disseminated  among  rocks ;  and,  lastly,  it  constitutes 
an  essential  part '  of  some  minerals.  In  the  atmosphere  it  is  found  in  two  states ;  as  a 
vapour  (wliich  makes  about  one-seventieth  by  volume,  or  one  one-hundredth  by  weight. 


1  Diet.  Mat.  Med.  par  Herat  et  De  Lens,  art.  Eydroghie. 

2  Handbuch  der  Chemie,  Bd.  i.  S.  533,  Heidelberg,  1843. 

3  Halle,  Court  de  1801,  quoted  in  the  Bid.  Mat.  Med. 

^  For  full  details  respecting  the  discovery  of  the  composition  of  water,  see  Correspondence  of  the 
late  James  Watt  on  his  Biscovenj  of  the  Theory  of  the  Composition  of  Water,  with  a  Letter  from 
his  Son.  Edited,  with  introductory  remarks  and  an  appendix,  by  J.  P.  Muirhead,  Esq.,  E.R.S.E. 
London,  1846. 

Phil.  Trans,  vol.  Ixxiv.  for  the  year  1784,  pp.  330  and  333. 
6  Ibid. 

">  Crell's  Chemische  Jnnalen  for  1786. 

8  Memoires  de  I'Academie  Eoijale  des  Sciences  pour  I'annee  1781,  p.  472.  Pans,  1784. 
[Lavoisier's  paper,  tliough  published  in  the  Memoires  said  to  be  for  1781,  was  read  to  the  Academic 
on  the  ]  1th  of  November,  1783,  and  was  not  printed  till  the  year  1784.] 


.Natuii\l  History  ;  Puiufication.  ^83 

Ivnn  the  fourth  part  of  a  mile,  the  solid  contents  of  the  ocean  would  be  32,058,9394  cubic 
mies  '    Thfquan^^^^^  of  water  disseminated  through  rocks  must  be,      the  aggi^ate 
verrconsidei4le,  although  it  is  impossible  to  form  any  correct  estimate  of  it.  Water 
eSLrLTthe  composition  of  many  minerals,  either  as  water  oJ  crptalhsaUon,  as 

i7iterstitial  tcater,  or  combined  as  a  hydrate.  oWoq  anrl 

I  In  the  Ouganised  KiNGDOM.-Water  is  an  essential  constituent  of  vegetables  and 

animals. 

Purification.— Various  methods  are  resorted  to  for  the  purpose  of 
Burifvinff  common  water:  those  which  require  to  be  noticed  ^x^  suUiden^e, 
filtration,  ebullition,  distillation,  and  the  addition  of  certain  chemical 

""'^T'snlsidence.—S^^  allowing  water  to  remain  for  some  time  in  perfect 
repose,  various  impurities  mechanically  suspended  m  it  gradually  subside ; 
and  from  these  the  water  is  decanted.  In  this  way  accumulations  of  iiltli  are 
formed  in  the  tanks  and  cisterns  employed  for  the  reception  of  common  river 
water  This  method  of  purification  is  sometimes  the  only  one  resorted  to, 
and  at  other  times  is  preHminary  to  further  purifications  by  the  following 

processes.  .        •,     t   i  t  .  + 

2.  Filtration.— this  process  water  is  rendered  clear  and  transparent. 
It  removes  living  beings  and  other  suspended  impurities,  and  is  also  capable 
of  removing  certain  substances  held  in  solution.^  The  materials  employed 
for  the  filtration  of  water  are  perforated  plates  of  metal  or  stoneware,  unsized 
or  bibulous  paper,  flannel,  cloth,  or  other  tissues,  sponge,  porous  stone 
(filtering  stone),  charcoal  (animal  charcoal  is  more  effective  than  vegetable 
charcoal),  and  beds  of  sand. 

Paper  is  only  fitted  for  operations  on  the  small  scale.  Two  kinds  ot  hiter 
paper  are  usually  kept,— a  coarser  and  a  finer  kind;  the  former  for  the 
separation  of  the  grosser  particles,  the  latter  for  the  removal  of  finely  divided 
matters.  In  chemical  operations  it  is  necessary  to  exercise  great  care  m  the 
selection  of  filter  paper,  in  order  to  avoid  the  use  of  those  papers  which 
communicate  iron,  Hme,  or  organic  matters  to  the  liquid.  The  coarse  or 
rough  brownish  or  bluish  woollen  paper  used  by  pharmaceutists  is  useful 


'  Thomson's  System  of  Chemistry,  6tli  edit.  vol.  iii.  p.  195. 

2  By  filtration  through  auimal  charcoal,  water  may  be  deprived  of  colourins;  and  odorous  matters 
which  it  held  in  solution ;  and  by  filtration  through  sand,  both  Berzclius  and  Matteucci  {Lectures 
on  the  Physical  Phenomena,  of  Living  Beings,  p.  31,  Lond.  1847)  state  that  a  saline  solution  may 
be  more  or  less  completely  deprived  of  salt.    Matteucci  found  that  the  density  of  a  saline  solution 
was  reduced  from  1-00  to  0-91  by  filtration  through  a  tube  of  about  26  feet  Jong,  filled  with  sand; 
but  after  some  time  the  sand  ceased  to  deprive  the  solution  of  its  salt. — "  It  has  been  supposed  by 
some,  that  sea-water,  when  passing  up  through  a  considerable  stratum  of  K!\ud,  may  be  deprived  of 
its  salt  as  well  as  the  impurities  which  visibly  foul  it.    It  is  certain  that  in  many  places  remarkably 
good  fresh  water  is  found  by  digging  a  few  feet  in  the  sand  on  the  sea-shore,  at  a  very  short  distance 
from  the  high-water  mark.     This  is  the  case  at  Yarmouth,  on  the  Norfolk  coast ;  and  the  water 
procured  from  these  wells  is  purer  than  any  other  that  is  found  about  the  town  :  but  there  is  no 
direct  evidence  that  this  is  sea-water  filtered  by  ascent  through  the  sand,  since  it  may  well  be  sup- 
posed to  be  fresh  water,  rising  from  a  great  distance  within  land,  that  has  undergone  the  last  degree 
of  purification  by  its  passage  through  the  fine  clear  sand  of  which  the  soil  is  comjjoscd  for  a  con- 
siderable distance  off  the  sca-shorc."    (Saunders'  Treatise  on  Mineral  Waters,  p.  89,  1800.) 
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for  the  rapid  filtration  of  water,  and  the  separation  of  impurities,  but  is  unfit 
for  collecting  precipitates  on.^ 

In  the  stoneware  filtering  machines  usually  sold  in  the  shops,  a  combination 
of  filtering  materials  (viz.  sponge,  sand,  and  charcoal)  is  generally  employed.^ 

Beds  of  sand  are  used  for  the  filtration  of  water  on  the  large  scale.  The 
water-filters  used  in  the  public  works  of  Lancashire  are  usually  constructed 
as  follows : — An  excavation  of  about  six  feet  in  depth,  and  of  sufficieut 
extent,  is  lined  to  a  considerable  thickness  with  well-puddled  clay,  to  make  it 
water-tight.  Upon  the  clay  floor  is  laid — first,  a  stratum  of  large  stones, 
then  a  stratum  of  smaller  stones,  and  finally  a  bed  of  coarse  sand  or  gravel. 
To  allow  the  air  to  escape  from  the  lower  beds,  small  upright  tubes,  open  at 
botii  ends,  are  inserted  in  these  beds,  and  rising  above  the  surface  of  the 
water.  The  filtered  water  enters  from  the  lowest  bed,  into  a  large  open  iron 
cyKnder,  the  lower  part  of  which  is  perforated  for  the  purpose."^ 

3.  Munition  destroys  the  vitality  of  either  animals  or  vegetables,  expels 
air  or  carbonic  acid,  and  causes  the  precipitation  of  carbonate  of  lime. 

4.  Distillation. — When  properly  conducted  this  is  the  most  effectual 
method  of  purifying  water.  But  distilled  water  is  in  general  contaminated 
by  traces  of  organic  matter.    (See  Aqua  destillata.) 

5.  The  addition  of  chemical  agents  to  water  is  another  mode  which  has 
been  proposed  and  practised  for  freeing  water  from  some  of  its  impurities.  _ 

a.  Alum  is  popularly  used  to  clear  muddy  water.  Two  or  three  grains 
are  sufficient  for  a  quart  of  water.  The  alum  decomposes  the  bicarbonate  of 
lime  :  sulphate  of  lime  is  formed  in  solution,  and  a  hydrate  of  alumina  is 
precipitated  in  a  flocculent  form,  carrying  with  it  various  '  mechanical 
impurities.  It  is  obvious  that  alum  adds  nothing  to  the  chemical  purity  of 
the  water,  but,  by  converting  the  carbonate  into  sulphate  of  lime,  augments 
its  hardness. 

/3.  Caustic  alkalies  added  to  water  holding  in  solution  bicarbonate  of 
lime,  saturate  the  excess  of  carbonic  acid,  and  tlu:ow  down  carbonate  of  lime, 
leaving  an  alkaline  carbonate  in  solution. 

y.  Alkaline  carbonates  soften  water,  decompose  all  the  earthy  salts 
(calcareous  and  magnesian  sulphates,  chlorides,  and  bicarbonates),  and 
precipitate  the  earthy  matters.  They  leave,  however,  in  solution  an  alkaline 
salt,  but  which  does  not  communicate  to  water  the  property  of  hardness. 

a.  Inline.  A  patent  has  recently  been  taken  out  by  Professor  Clark,*  of 

Aberdeen,  for  the  purification  of  waters.    The  patent  process  consists  in  the 
addition  of  lime  to  water.    The  lime  decomposes  the  supercarbonate  of  lime  • 
held  in  solution,  saturates  the  excess  of  carbonic  acid,  and  forms  carbonate  of 
lime,  which  is  precipitated.    The  effect  of  this  process  is  similar  to  that  of 
ebullition.    It  has  no  effect  on  the  earthy  sulphates  and  chlorides. 


1  For  an  account  of  the  relative  fitness  of  different  kinds  of  paper  for  use  as  filter  papers,  see 

1;o!:Jk  S.i:?pp.  SaO-S,  .m  be  ^na  descriptions  and 

figures  of  various  filter-machines. 

S:5^^''-^'S-"^S'18^^1.  also.  A  ne.rrocessforFur,^i.n, 
Waters  sZl^ed  i  L  Metropolis  by  the  existing  Water  Compames  ;  renderrj  each  water  much 
lor  "pZLlmff  a  fur  on  boiling,  separating  vegetaling  and  colmr,.r,g  mai  er,  destroyurg  numerous 
£^;.Ms,  and  iuhdrcvwing  fro  J solution  large  quantdres  of  sohd  matter  not  separable  by  mer^^ 
X^t  Zhy  'L  Clark,  Professoi- of  Chemistry  in  the  University  of  Aberdeen,  2d  edit.  Lond.  1841. 


Properties;  Chauactertstics. 

Tn  India  the  seeds  of  Stn/chnos  jwtatonnn,  called  clearing  md-'^,  are 
for"  '  muddy  water.    They  are  sold  for  this_  purpose  m   le  ripe 
^^dd  ed  sSe  iiUhebaLars.    "The  natives  never  drmk  clear  -" 
[f   hey  can  get  pond  or  river-water,  which  is  always  more  or  les.  impure 
4cordin  '  to'cir  umstances.    One  of  the  seeds  is  well  rubbed  or  a  mmute  or 
Ground  the  inside  of  the  vessel  containing  the  water,  generally  an  unglazed 
e  rtl  eu  one  w^^^    is  then  left  to  settle  ;  in  a  very  short  time  the  impurities 
S^L  tl"^^^^^     leaving  the  water  clear,  and,  so  far  as  I  have  been  ab  e  to 
earn  perfectly  wholesome.    These  seeds  are  constantly  carried  about  by  the 
nore  provident  part  of  our  officers  and  so  diers  m         of  war  to  enaW^ 
them  to  purify  their  water.    They  are  easier  to  be  obtained  than  alum 
The  nature  of  the  action  of  these  seeds  on  the  water  has  not  been  ascertamed  : 
Dr  0'Sliauffhnessy2  suggests  that  it  depends  on  astrmgency. 

PROPERT?ES.-Pure 'water  has  the  following  properties  :-at  ordinary 
temperatures  it  is  a  transparent  liquid,  nsua  ly  described  as  being  both 
odourless  and  colourless ;  but  it  is  well  known  that  the  camel  can  scent  water 
at  a  considerable  distance,  so  that  to  this  animal  it  is  odorous  ;  and  as  regards 
its  colour,  we  know  that  all  large  masses  of  water  have  a  blmsh-green  colour 
though  this  is  usually  ascribed' to  the  presence  of  foreign  matters.  When 
submitted  to  a  compressing  force  equal  to  30,000  lbs.  on  the  square  inch, 
14  volumes  of  this  liquid  are  condensed  into  13  volumes,  so  that  it  is  elastic. 
A  cubic  inch  of  water  at  62°  P.,  Bar.  30  inches,  weighs  252-458  grains,  so 
that  this  fluid  is  about  815  times  heavier  than  atmospheric  air;  but  being 
the  standard  to  which  the  gravities  of  solids  and  liquids  are  referred  its 
specific  weight  is  usually  said  to  be  1'.    An  imperial  pint  weighs,  at  62  , 
8  750  o-n  (  =  20  oz.  Avoirdupois;  or  1  lb.  6  oz.  1  drachm  21  scruples 
Apothecaries^  weight).    Water  has  the  greatest  density  at  39°-2jahr.    At  a 
temperature  of  32°  it  crystallizes,  and  in  so  doing  expands.  ;lhe  sp.  gr  ot 
ice  is  0-916.  The  fundamental  form  of  crystallised  water  (ice)  is  the  rhombo- 
hedron     Water  evaporates  at  all  temperatures,  but  when  the  barometer 
stands  at  30  inches,  water  boils  at  212°,  and  is  converted  into  steam  whose 
bulk  is  about  1700  times  that  of  water,  and  whose  sp.  gr.  js  0-622  (that  ot 

hydrogen  being  1).  j.  i  i  j  Tf 

In  its  chemical  relations  water  may  be  regarded  as  a  neutral  body.  It 
reacts  neither  as  an  acid  nor  as  an  alkaline  or  basic  body.  It  combines  with 
acids,  alkalies,  and  manv  salts.  When  deprived  of  water,  the  oxygen  acids 
no  longer  present  the  qualities  which  characterise  acids,  _  Thus  anhydrous 
sulphuric  acid  does  not  redden  litmus,  and  exhibits  a  disposition  to  unite 
with  salts  rather  than  with  bases.  Water  rapidly  absorbs  some  gases,  as 
fluoride  of  boron,  ammonia,  &c.  It  is  neither  combustible  nor  a  supporter 
of  combustion.  . 

Characteristics.— ^^itx  is  recognised  by  being  volatile,  incombustible, 
incapable  of  supporting  combustion,  miscible  with  alcohol  in  all  proportions, 
with  ether  in  certain  proportions,  and  not  miscible  with  the  fixed  oils.  When 
pure  it  is  odourless,  tasteless,  and  possesses  neither  acid  nor  alkaline  qualities. 
It  is  greedily  absorbed  by  fused  chloride  of  calcium,  which  has  great  affinity 
for  it,  and  is,  therefore,  employed  for  drying  gases  and  absorbing  moisture. 

'  Roiburph's  Flora  Indica,  vol.  i.  p.  576,  Serampore,  1832. 
-  The  Bengal  Bisjiensatory,  I>ond.  1842. 

3  For  some  remarks  on  the  colour  of  the  ocean,  see  Jameson's  Journal,  vol.  xxv. 
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Potassium  thrown  on  it  in  the  open  air  takes  fire.  By  the  galvanic  battery 
it  is  decomposed  into  two  measures  of  hydrogen  and  one  of  oxygen  gas. 

Anhydrous  sulphuric  acid  and  fluoride  of  boron  produce  dense  white 
fumes  in  an  atmosphere  containing  aqueous  vapour.  Hydrochloric  acid  and 
some  other  gases  also  produce  white  fumes  wlien  brt)ught  in  contact  with 
aqueous  vapour. 

The  quantity  of  water  contained  in  solid  bodies  is  frequently  determined 
by  drying  them,  and  ascertaining  the  loss  which  they  in  consequence  suffer. 
Desiccation  may  be  effected  by  heat,  either  alone  or  aided  by  a  current  of 
artificially  dried  air ;  or  by  a  vacuum,  either  alone  or  aided  by  the  presence 
of  oil  of  vitriol  {Leslie's  method  of  drying).  In  some  cases  these  meth'ods 
fail  to  expel  the  whole  of  the  water,  which  can  only  be  got  rid  of  by  the 
substitution  of  another  substance  for  it. 

In  organic  analysis,  the  quantity  of  water  produced  is  determined  by 
passing  the  volatile  products  of  combustion  over  chloride  of  calcium  contained 
in  a  tube,  ascertaining  the  increase  of  weight  which  this  salt  thereby  gains. 

Composition. — The  composition  of  water  is  determined  both  by  analysis 
and  synthesis.    If  this  liquid  be  submitted  to  the  influence  of  a  galvanic 

battery,  it  is  decomposed  into  two  gases ;  namely, 
one  volume  of  oxygen  and  two  volumes  of  hydrogen. 
These  gases,  in  the  proportions  just  mentioned,  may 
be  made  to  re-combine,  and  form  vrater,  by  heat, 
electricity,  or  spongy  platinum. 

Berz.  ^ 

Atoms.   Eq.  Wt.    Per  Cent.     J>ulong.  Vol.  Sp.  Gr. 

Hydrogen.  1    1    lilt    ll'l     Hydrogen  gas   1    0-0692 

Oxygen  ...  1    8    88-88    88-8    Oxygen  gas   0-5   0-5528 

Water         1    9  ......100-00   100-0    Aqueous  vapour    1    0.6220 

Tests  of  the  Purity  op  Water. — See  Aqua  destillata. 

Physiological  Effects. — Water  is  an  essential  part  of  the  blood  and  of 
all  living  tissues.  It  is  from  this  liquid  that  the  tissues  derive  their  properties 
of  extensibility  and  flexibility.  It  gives  fluidity  to  tlie  blood,  and  enables 
the  transportation  of  organic  particles  from  one  part  of  the  body  to  another  to 
be  effected.  Lastly,  it  contributes  to  most  of  the  transformations  which 
occur  within  the  body. 

Considered  dietetically,  aqueous  drinks  serve  several  important  purposes  in 
the  animal  economy :  they  repair  the  loss  of  the  watery  part  of  the  blood, 
caused  by  evaporation  and  the  action  of  the  secreting  and  exhaling  organs, 
and  they  act  as  solvents  of  various  alimentary  substances,  and  thereby  assist 
the  stomach  in  the  act  of  digestion.  If,  however,  they  are  swallowed  in 
excessive  quantity,  they  may  impede  digestion  by  diluting  the  gastric  juice. 
It  is  not  improbable  that  water  acts  as  a  real  nutritive  agent ;  that  is,  assists 
in  the  formation  of  the  solid  parts  of  the  body. 

As  an  agent  for  the  communication  or  abstraction  of  heat  to  or  from  tlie 
body,  water  has  been  before  noticed  (see  atite,  p.  17  et  seq.)i  Furthermore, 
the  influence  of  atmospheric  humidity  in  modifying  the  character  of  climates 
has  likewise  been  brieliy  referred  to  (see  a7ite,  p.  71). 

^  Dr.  James  Ai-nott  has  lately  recommended  that  parts  should  he  frozen  in  order  lo  jiroducc 
ancesthcsia  before  performing  surgical  operations. —  Lancet,  Jidy  22  aud  Sept.  9,  1848  ;  Med.  Guz. 
Dec.  1,  1848. 


1  eq. 
Hydrog. 


1  eq. 
Oxyg.= 


Uses.  ^^'^ 


W.ter  moderately  warm,  and  which  neither  cools  nor  heats  the  body,  acts 
locaUv  as  an  emo l  ient,  sof  ening  and  relaxing  the  various  tissues  to  which  it 

appid     e  p.  IT'o).    When  swallowed  it  allays  thiM,  becomes 

ab  Sed,  mixes  with,  and  thereby  attenuates,  the  blood  (j^^^;^-^  ; 
Id  nroinotes  exhalation  and  secretion,  especially  of  the  wateiy  Hums. 
TdmEered  in  W  quantities  it  excites  vomiting.    The  conhnaed  excessive 
4e  o  wa^r  h^^^  an  enfeebhng  effect  on  the  system,  both  by  l^e  retog 
Xnce  on  the  alimentary  canal,  and  by  the  excessive  secretion  which  it  gives 

"'iniected  into  the  veins  in  moderate  quantities,  tepid  water  has  no  injurious 
effeSs-  it  quickens  the  - pulse  and  respiration,  and  increases  secretion  and 
Sha  atiou.  Large  quantities  check  absorption  (see  ante,  p.  107)  and  cause 
d My  of  breafhin^  and  an  apoplectic  condition.  Th~^^  force  into 
the  carotid  artery,  it  kills  by  its  mechamcal  effect  on  the  brain. 
%tES  -Se^^  the  dietetical  and  thermotic  purposes  for  which  water  is 
employed  in  medicine,  it  serves  as  a  diluent,  humectant,  emollient,  evacuant, 
and  in  nharmacy,  as  a  solvent,  ,     ,  .  i?     •  • 

Vate?  or  bland  aqueous  liquids  are  employed  m  some  cases  of  poisoning. 
They  serve  to  dilute  the  acrid  and  irritant  poisons,  the  intensity  of  whose  action 
on  the  stomach  they  lower.  Moreover,  the  presence  of  aqueous  fluids  favours 
the  expulsion  of  substances  by  vomitmg  (see  Antidotes,  pp.  158  and  Lbdj. 

In  preternatural  dryness  and  rigidity  of  parts  (..  g.  of  mucous  surfaces 
the  skin,  wounds,  and  ulcers),  water  and  mild  aqueous  bquids  are  useful 
moisteners  and  emollients.  +1,^ 
The  copious  use  of  water  augments  the  quantity  of  hquid  thrown  out  ot  the 
system  by  the  cutaneous  and  pulmonic  surfaces,  and  by  the  kidneys  {see  ante 
DP  240  249  and  254).    If  our  object  be  to  promote  diaphoresis,  external 
warmth  should  be  conjoined  with  the  internal  use  of  diluents;  whereas  when 
we  wish  to  excite  the  renal  vessels,  the  skin  should  be  kept  cool.  In 
inflammatory  affections  of  the  urinary  passages,  we  advise  the  free  employment 
of  aqueous  fluids,  with  the  view  of  diluting  the  urine,  and  thereby  of  rendermg 
it  less  acrid  and  irritating. 
The  subject  of  hjdro'patliy  has  been  already  briefly  aUuded  to  (see  ante,  p.  34.) 

What  is  called  water-dressing  may  be  regarded  as  a  modified  and  improved 
form  of  poultice.  It  consists  in  the  application  of  two  or  three  layers  ot 
soft  lint  dipped  in  water  and  apphed  to  inflamed  parts,  wounds,  and  ulcers 
the  whole  being  covered  with  oiled  silk  or  Indian  rubber,  which  should 
proiect  beyond  the  margin  of  the  lint,  to  retain  the  moisture  and  prevent 
evaporation.  Dr.  Macartney^  considers  it  to  operate  differently  to  a  poultice  : 
unlike  the  latter,  he  says  it  prevents  or  diminishes  the  secretion  of  pus, 
checks  the  formation  of  exuberant  granulations,  and  removes  all  pain. 
Moreover,  the  water  is  not  apt  to  become  sour,  Hke  a  poultice,  and  does  not 
injure  the  sound  part.'^  ... 

Water  is  frequently  employed  in  pharmacy  for  extracting  the  active 
principles  of  various  medicinal  agents.    The  solutions  thus  procured  are 

»  Treatise  on  Inflammation,  p.  180,  London,  1838. 
For  further  details  respecting  the  water- dressing,  see,  besides  the  work  already  quoted,  Mem.  de 
I'Jcademie  Royaln  de  Medncine,  Fasc.  1,  Lancet,  vol.  ii.  for  1834-5,  pp.  121,  277,  and 

484 ;  and  vol.  i.  for  1835-6,  p.  450. 
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termed  by  the  Prencli  reformers^  of  pliarraaceutical  nomenclature,  hydroliqnesi, 
or  hydroUca  {hova  vhuip,  water) .  Those  prepared  by  solution  or  mixture 
are  termed  hydroles,  and  are  divided  by  Cottereau^  into  three  classes ; — 
mineral  (as  lime-water),  vegetable  (as  almond  emulsions,  mucilage,  infusions, 
decoctions,  &c.),  and  animal  (as  broths).  Those  obtained  by  distillation  are 
denominated  hydrolats. 

1.  AQUA  DESTIllATA Aqua  Butillata  ;  Distilled  r«/^r.— Obtained 
by  distilling  common  water  in  a  proper  still.  The  first  twentieth  (fortieth. 
Ph.  L.)  part  should  be  rejected :  the  last  portions  ought  not  to  be  distilled. 
The  first  distilled  portion  is  to  be  rejected,  as  it  may  contain  carbonic  acid, 
ammonia,  and  other  volatile  impurities.  The  latter  portions  are  not  to  be 
distilled,  to  guard  against  empyreuma  from  the  charring  of  organic  matters. 
The  still  in  which  the  operation  is  conducted  ought  not  to  be  employed  for 
any  other  purpose,  otherwise  the  water  is  apt  to  receive  a  faint  smell,  and  taste 
of  the  last  matters  subjected  to  distillation.  A  copper  still  should  be  used 
provided  with  a  copper  or  block  tin  worm,  which  is  not  used  for  the  distillation 
of  spirits,  as  traces  of  alcohol  remaining  in  the  worm  and  becoming  acetic 
acid  cause  the  formation  of  acetate  of  copper,  which  would  be  washed  out  and 
contaminate  the  distilled  Avater.  The  use  of  white  lead  cement  about  the 
joinings  of  the  worm  is  also  to  be  avoided,  as  the  oxide  of  lead  is  readily 
dissolved  by  distilled  water"  (Graham).  Distilled  water  remains  unchanged 
on  the  addition  of  any  of  the  following  tests  : — Solutions  of  the  caustic 
alkalies,  lime,  oxalic  acid,  the*barytic  salts,  acetate  of  lead,  nitrate  of  silver, 
and  soap.  If  turbidness,  milkiness,  or  precipitate,  be  occasioned  by  any  of 
these,  we  may  infer  the  existence  of  some  impurity  in  the  water.  But  water 
which  has  been  repeatedly  distilled  gives  traces  of  acid  and  alkali  when 
examined  by  the  agency  of  voltaic  electricity,  which,  therefore,  is  the  most 
delicate  test  of  the  purity  of  water.  Distilled  water  also  usually  contains 
traces  of  organic  matter.  Nitrate  of  silver  is  the  most  sensible  test  of  its 
presence  a  solution  of  this  salt  in  pure  water,  preserved  in  a  well-stoppered 
bottle,  undergoes  no  change  of  colour  by  exposure  to  light ;  but  if  any 
vegetable  or  animal  matter  be  present,  the  metal  is  partially  reduced,  and  the 
liquid  acquires  a  dark  or  reddish  tint. 

Owing  to  its  freedom  from  air  and  carbonic  acid,  distilled  water  is  flat, 
mawkish,  and  by  no  means  agreeable  to  the  taste.*  Its  dietetical  employment 
as  a  substitute  for  common  water  was  suggested  by  Dr.  Heberden,^  and 
warmly  advocated  and  practised  by  Dr.  Lambe,^  on  theoretical  rather  than 
practical  grounds.  Its  use  has  also  been  recommended  in  some  forms  of 
lithiasis  (especially  in  the  oxalate  of  lime  diathesis).    At  the  present  time. 


1  Phaj-maceutical  Nomenclature  of  MM.  Cherean  and  Henry,  in  Duncan's  Supfement  to  the 
Edinburgh  New  Bisipensatory ,  p.  152. 

2  Traite  Wenentaire  de  Pharmacologie,  Paris,  1835. 

3  Dr.  Davy,  in  Jameson's  Edinburgh  New  Philosophical  Journal,  Dec.  1828,  p.  129. 

4  [This,  though  true  of  water  freshly  distilled,  or  kept  hermetically  sealed,  will  not  apply  to 
ordinary  distilled  water.  Air  and  oxygen  are  rapidly  absorbed,  as  may  generally  be  shown,  after 
about  an  hour's  exposure,  on  the  addition  of  the  white  protoferrocyanide  of  iron,  which  immediately 
changes  to  blue,  indicating  the  presence  of  oxygen. — Ed.]  ,    ^  „  • 

s  Remarks  on  the  Pimp  Water  of  London,  iii  the  Medical  Transactions  published  by  the  College 
of  Physicians  in  London,  \o\.  \. 

«  Reports  of  the  Effects  of  a  peculiar  Regimen  on  Scirrhous  Tumours  and  Cancerous  Ulcers,  1809  ; 
Additional  Reports  on  the  Effects  of  a  peculiar  Regimen,  1815. 
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however,  distilled  water  is  almost  exclusively  employed  for  chemical  and 
pharmaceutical  purposes. 

1  40l]iE  MEDICATyE;  Medicated  Ifaters;  Aguce  DestillaUB  ;  Aqim 
S/.^  waters;  Hydrolata,  or  ^//^-^«^-- Obtained  by 
submitting  either  fresh,  salted,  or  dried  vegetables  or  their  essential  oils  to 
di.tillatioi?  with  water  ;  or  by  diffusing  the  essentia  oi  s  through  water.  The 
vegetables  employed  in  th/ preparation  of  the  distilled  water  are  either 
immersed  in  the  water  or  merely  exposed  to  the  action  ot  steam. 

The  medicated  waters  prepared  by  distillation  from  recent  vegetables  have 
a  finer  flavour  than  those  obtained  by  the  diffusion  of  the  oil ;  but  the  latter 
are  purer  and  more  permanent.  Kose  and  elder  waters  are  prepared  ei  her 
from  the  fresh  or  pickled  (salted)  flowers.  In  the  preparation  of  these 
waters  whether  from  the  vegetables  or  from  the  volatile  oils,  it  has  been  usual 
to  add,  either  before  or  after  distillation,  a  portion  of  spirit  of  wme  to 
preserve  them  from  becoming  mucilaginous  and  sour.  But  according 
to  Mr.  Warington^s  experiments,^  the  practice  is  injurious,  since  the  spirit 
becomes  gradually  converted  into  acetic  acid,  and  thus  renders  the  waters 

Thf  usuaTtethod  of  preparing  these  waters  is  by  diffusing  the  oils  through 
water  by  the  aid  of  sugar  or  magnesia ;  and  in  the  London  Pharmacopoeia 
for  1836  they  were  ordered  to  be  thus  extemporaneously  prepared.  ihe 
magnesia  effected  the  minute  division,  and  thereby  promoted  the  solution 
of  the  oil  in  the  water.  Prepared  in  this  way  the  medicated  waters  usually 
contain  a  minute  portion  of  magnesia  in  solution,  and,  by  exposure  to  the 
air  let  fall  flocculi  of  the  carbonate.  The  magnesia  unfits  them  for  the  pre- 
paration of  solutions  of  some  of  the  metallic  salts  {e.  g.  bichloride  of  mercury 
and  nitrate  of  silver),  and  in  the  present  Pharmacopoeia  (18.51),  the  waters 
are  prepared  either  from  the  fresh  herbs,  seeds,  &c.  or  from  their  oils.  When 
the  oils  are  used  they  are  now  ordered  to  be  mixed  with  sihca  in  fine  powder, 
instead  of  with  magnesia,  the  proportions  being  2  drtichms  of  oil  to  a  gallon 
of  distilled  water,  and  2  drachms  of  powdered  silica.    The  directions  are— 

«  Beat  up  the  oil  carefully  first  with  the  silica  and  afterwards  with  the  water,  and 
strain  the  liquor." 

When  the  fresh  materials  are  used  the  liquor  is  distilled. 

The  mucilaginous  flocculi  which  form  in  the  distilled  waters  are  micro- 
scopic algaceous  plants.^ 

3.  IXFUSA ;  /w/ws/ow.?.— These  are  aqueous  solutions  of  vegetable  sub- 
tances  obtained  without  the  aid  of  ebullition.  They  are  usually  prepared 
bv  digesting  soft  water  (cold  or  hot,  according  to  circumstances)  on  the 
substance  shced,  bruised,  or  reduced  to  coarse  powder,  in  a  glazed  earthenware 
or  porcelain  vessel  fitted  with  a  cover.  Polished  metal  vessels  retain  the 
heat  better,  but  are  objectionable  on  account  of  their  ready  corrosion.  Hard 
water  is  a  less  perfect  solvent  of  organic  matter  than  soft  water,  and,  moreover, 
it  becomes  turbid  (from  the  deposition  of  chalk)  by  keeping  :  hence  it  should 
not  be  employed  in  the  preparation  of  infusions.    Cold  water  is  used  when 

'  Pharmaceutical  Journal,  vol.  iv.  p.  558. 
See  a  pixper  by  the  author,  in  the  PharmaccuUcnl  Journal,  vol.  vii.  p.  337. 
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the  active  principle  is  very  volatile,  or  when  it  is  desirable  to  avoid  the  solution 
of  a)iy  substance  soluble  in  hot  water.  Thus  when  the  object  is  to  extract 
the  bitter  principle  from  calumba  or  Iceland  moss  without  taking  up  the 
starchy  matter,  cold  water  is  preferred.  In  general,  however,  boiling  water  is 
used.  Infusions  are  preferred  to  decoctions  when  the  active  principle  is 
either  volatilisable  by  a  boiling  heat,  as  in  the  case  of  essential  oil,  or 
readily  undergoes  some  chemical  change  by  ebullition,  as  in  the  case  of  senna. 

Infusions  may  also  be  prepared  by  percolation  or  displacement.  The 
advantage  of  this  process  (whicli  will  be  more  fully  noticed  hereafter  under 
the  head  of  Tincturm)  is,  that  substances,  especially  starch  and  some  allied 
principles,  which  do  not  add  to  the  medicinal  efficacy  of  the  preparation 
though  they  render  it  more  apt  to  decompose  or  become  mouldy,  are  not 
taken  up.  Infusions  prepared  by  percolation  being  thus  less  liable  to  decay, 
may  be  made  in  larger  quantity,  and  are  therefore  more  economical  and 
convenient. 

To  preserve  vegetable  infusions  Mr.  Alsop^  recommends  that  they  should 
be  poured  while  hot  into  bottles  which  are  to  be  made  perfectly  full  and  to 
be  closed  with  accurately  ground  stoppers  or  with  perforated  corks,  closing 
immediately  the  aperture  from  which  the  displaced  fluid  escapes  by  seahng 
wax.  Dr.  Christison^  suggests  that  the  infusions  prepared  by  percolation 
would  keep  better  if  they  were  heated  to  212°  in  well-corked  bottles  by 
immersing  them  in  boiling  water  and  afterwards  separating  the  coagulated 
albumen. by  filtration. 

4.  DECOCTA;  Decoctions. — These  are  prepared  by  boiling  organic  sub- 
stances in  water.  They  should  be  strained  while  hot ;  since,  in  some  cases 
{e.  ff.,  that  of  cinchona),  the  liquid  becomes  turbid  on  cooling. 

Decocto  infusa.  Secodo-infusions.— These  are  decoctions  to  which,  after  they  have 
ceased  to  boil,  but  while  they  are  still  hot,  other  substances  are  added,  and  allowed  to 
digest  therein.'* 

Bv  ebullition  in  water  the  volatile  constituents  of  vegetables  are  dissipated  ; 
and  hence,  when  these  are  the  active  principles,  the  process  is  an  objectionable 
one.  It  is  obvious  that  the  saffron  in  decoctum  aloes  compositum,  the 
sassafras  in  the  decoctum  sarzcn  compositum,  and  the  juniper  fruit  in  the 
decoctum  scoparii  compositum,  are  deprived  of  their  volatile  oils  by  boiling, 
and,  therefore,  these  preparations  are  on  that  account  objectionable. 

Division  of  Natueal  Waters. 

Natural  waters  may  be  divided  into  terrestrial  and  atmospheric :  the 
formet  division  includes  spring,  well,  river,  lake,  marsh,  mineral,  and  sea 
waters  ;  the  latter  comprehends  rain  and  dew,  ice  and  snow.  But  for  our 
present  purpose  they  may  most  conveniently  be  arranged  in  three  classes  ;* 
viz.  comm.on  loaters,  sea  waters,  and  mineral  waters. 

1.  Aqtm  Communes. —  Common  Waters. 
Under  this  head  are  comprehended  those  waters  which  are  used  for  drink. 


^  Fharmaceidical  Journal,  vol.  i.  p.  57. 
-  Dis-pensatory,  2d  edit.  p.  14. 

^  Fharmaccidical.  Journal,  yo\.       ]>•  ,.  , 

<  See  Dr.  Thomson's  Systnm  of  Chemisiry,  vol.  m.  p.  H)!,  6th  edit.  Lend.  18^0. 
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for  dressing  food,  or  for  other  purposes  of  domestic  economy  It  in clnd^^^^ 
the  waters  commonly  known  as  ram,  spring,  river,  well,  pump,  iaice, 

and  marsh  ivaters.  n     i.  Kp  n<;pfnl 

Before  proceeding  to  notice  these  several  varieties  of  water  it  will  be^^s^ 
to  consider  the  comparative  properties  of  the  pure  natural  waters,  ot  liara 
waters,  and  of  natural  waters  impregnated  with  organic  matters. 

Pure  natural  waters.— Besides  rain  water,  some  spring  well,  and  river 
waters  are  remarkable  for  their  purity.  The  water  of  the  Malvern  springs  i 
remarkable  for  its  extreme  purity.  According  to  Sir  Char  es  Scudamore  s 
analysis,^  this  water  contains  only  about  a  third  part  of  the  sohd  matter 
found  by  Mr.  E.  PhiUips  in  Thames  water  taken  at  Chelsea.  These  waters 
are  beneficial  in  lithiasis,  chiefly  on  account  of  their  purity.  The  well  water 
of  Ascot  Heath  is  also  remarkably  pure.  According  to  Mr  Squire  it 
contains  only  one-fifth  of  the  lime  found  in  Thames  water  In  Scotland, 
springs  containing  only  between  an  8,000th  and  12,000th  of  sahne  consti- 
tuents are  common.^  . 

Though  the  purest  waters  are  the  most  wholesome,  yet  very  pure  water  is 
possessed  of  one  very  dangerous  quality,  viz.  that  of  rapidly  corroding  lead,  and 
thereby  acquiring  an  impregnation  of  this  metal.    Distilled  water  has  no 
action  on  lead,  provided  the  air  be  excluded  ;  but  when  this  is  admitted,  a  thm 
white  crust*  of  carbonate  and  hydrate  of  the  oxide  of  lead  is  speedily  formed. 
Now  it  is  very  remarkable  that  the  neutral  salts  usually  found  m  spring  water 
impair  the  corrosive  action  of  water  and  air,  and  thus  exercise  a  protecting  ' 
influence.    To  the  presence  of  saline  matter,  therefore,  is  to  be  ascribed  the 
comparative  infrequency  of  the  plumbeous  impregnation  of  water  kept  m 
leaden  cisterns  or  transmitted  through  leaden  pipes.    All  salts  do  not  possess 
an  equally  protective  influence,  the  carbonates  and  sulphates  being  most, 
the  chlorides  the  least  energetic  of  those  saline  substances  commonly 
met  with  in  spring  waters.    Eain  and  other  pure  kinds  of  water  which  contain 
but  minute  portions  of  those  protecting  salts  readily  acquire  an  impregnation 
of  lead  from  roofs,  gutters,  cisterns,  or  pipes,  made  of  this  metal.^    "  There  is 
another  way  in  which  lead  is  occasionally  acted  upon  by  water,  and  to  which 
attention  was  first  directed  by  Dr.  Paris :  it  is  in  consequence  of  galvanic 
action,  and  in  cases  where  iron  and  lead  are  in  metalhc  contact,  as  often 
happens  in  the  employment  of  iron  bars  to  strengthen  and  support  leaden 
'  cisterns,  and  in  the  introduction  of  iron  pumps  under  similar  circumstances  : 
in  these  cases,  though  the  lead  is  rendered  electro -negative,  and  so  far  protected 
from  acid  reaction,  it  becomes  more  susceptible  of,  and  exposed  to,  the  agency 
of  electro-positive  elements,  among  which  are  alkalies  and  alkahne  earths,  and 

'  Chemical  and  Medical  Report  of  the  Properties  of  the  Mineral  Water  of  Buxton,  ^c.  ^c.  1820. 
-  Fharwaceutical  Journal,  vol.  iv.  p.  9. 

*  Christison's  Dispensatory,  2d  edit. 

Dr.  Christison  {Transactions  of  the  Royal  Society  of  Edinburgh,  vol.  xv.  part  ii.  1842)  made 
three  analyses  of  this  crust,  and  found  that  it  consisted  of  oxide  of  lead,  carbonic  acid,  and  water,  in 
proportions  which  nearly  correspond  to  the  formula  3  Pb  0  +  2  CC^  +  Aq. ;  that  is,  a  compound  of 
three  equivalents  of  oxide  of  lead,  two  of  carbonic  acid,  and  one  of  water;  or  rather,  a  compound  of 
two  equivalents  of  carbonate  of  lead  in  union  with  one  equivalent  of  hydrated  oxide  of  lead  = 
2  (PbO+00-)  +  (PbO  +  Aq.) 

*  I  have  been  informed  that  the  presence  of  mortar  in  a  cistern  promoted  the  corrosion  of  the  lead 
by  the  water.  [A  case  came  under  the  notice  of  one  of  Ihe  Editors,  in  which  the  corrosion  of  lead 
was  distinctly  traced  to  the  presence  of  pieces  of  mortar  in  a  cistern.  The  metal  was  fonnd  per- 
forated in  several  places,  and  pieces  of  mortar  were  discovered  at  the  bottom  of  each  perforation.] 
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these  exert  considerable  solvent  power  over  it.  So  that  all  sucli  combinations 
of  lead  and  iron,  zinc,  &c,  shonld  be  cautiously  avoided.  Lastly,  there  is 
another  source  of  contamination  of  water  by  lead,  which  is  this  : — -leaden 
cisterns  have  often  leaden  covers,  and  the  water,  spontaneously  evaporating 
from  the  cistern,  is  condensed  (now  in  the  form  of  pure  or  distilled  water) 
upon  the  lid,  upon  which  it  exerts  its  usual  energetic  action,  and  drops  back 
into  the  body  of  the  cistern,  contaminated  by  lead :  so  that  wood  not  leaded 
should  be  used  in  all  cases  for  covering  leaden  reservoirs."^ 

[A  dreadful  instance  of  the  evil  arising  from  poisoning  by  lead  in  water 
occurred  at  Olaremont,  where  the  ex-Eoyal  Family  of  France  were  the 
sufferers.^  The  water  was  extremely  pure,  and  contained  only  5*7  grains  of 
solid  matter  in  the  gallon,  the  salts  (sulphates  especially)  not  being  present 
in  sufficient  quantity  to  protect  the  water  from  contamination. — Ed.] 

Water  impregnated  with  lead  in  the  way  above  alluded  to  possesses  the 
following  properties  : — By  exposure  to  the  air  it  becomes  covered  with  a  thin 
white  film,  and  the  vessel  in  which  it  is  contained  becomes  lined  with  a  thin 
"white  incrustation  of  a  pearly  lustre.  This  crust  dissolved  in  acetic  acid 
yields  a  solution  which  is  rendered  blackish- brown  by  sulphuretted  hydrogen, 
and  yellow  by  either  iodide  of  potassium  or  bichromate  of  potash. 

[By  far  the  most  delicate  test  consists  in  adding  nitric  acid  to  the  suspected 
water,  gently  evaporating  it,  and  then  passing  sulphuretted  hydrogen  through 
it,  when  if  lead  be  present  the  brownish  hue  appears. — Ed.] 

The  continued  use  of  water  containing  lead  gives  rise  to  lead  painter's 
colic  (see  ante,  p.  191).  If  the  cause  of  the  malady  be  not  discovered,  and 
the  water  not  discontinued,  usually  succeeds  colic  (see  ante,  p.  192). 

The  follownig  conclusions,  drawn  by  Dr.  Christison,^  as  to  the  employment 
of  lead  pipes  for  conducting  water,  are  of  considerable  importance,  and 
therefore  deserve  especial  attention. 

"1,  Lead  pipes  ought  not  to  be  used  for  the  purpose,  at  least  where  the 
distance  is  considerable,  without  a  careful  examination  of  the  water  to  be 
transmitted. 

"  2.  The  risk  of  a  dangerous  impregnation  with  lead  is  greatest  in  the 
instance  of  the  purest  waters. 

"  3.  Water  which  tarnishes  polished  lead  when  left  at  rest  upon  it  in  a 
glass  vessel  for  a  few  hours,  cannot  be  safely  transmitted  through  lead-pipes 
without  certain  precautions."^ 

"  4.  Water  which  contains  less  than  about  an  8000th  of  salts  in  solution 
cannot  be  safely  conducted  in  lead-pipes  without  certain  precautions. 

^'  5.  Even  this  proportion  will  prove  insufficient  to  prevent  corrosion, 
unless  a  considerable  part  of  the  saline  matter  consist  of  carbonates  and 
sulphates,  especially  the  former. 

"6.  So  large  a  proportion  as  a  4000th,  probably  even  a  considerably 
larger  proportion,  will  be  insufficient,  if  the  salts  in  solution  be  in  a  great 
measure  chlorides. 


'  Brande's  Dictionary  of  Materia  Medica  and  Practical  P/iarmacij,  p.  80,  Lond.  1839. 

■  Vide  Dr.  Gueueau  de  Mussy's  Report,  Dublin  Journal,  vol.  vii.  p.  405. 

3  Trans,  of  the  Royal  Society  of  Edinburgh,  vol.  xv.  part  ii.  p.  271.  _ 
"  Couvcrsely,  it  is  probable,  thout;h  not  yet  proved,  that  if  polislied  lend  remain  untarnished, 
or  nearly  so.  for  twenty-four  hours  in  a  glass  of  water,  the  water  may  be  safely  conducted  through 
lead  pipes." 
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«  7  It  is,  I  conceive,  right  to  add,  that  in  all  cases,  eveii  though  the 
compositiou  of  the  water  seems  to  bring  it  within  the  conditions  ot  satety 
now  stated,  an  attentive  examination  should  be  made  of  the  water  alter  it  has 
been  running  for  a  few  days  through  the  pipes.  Eor  it  is  not  improbable 
that  other  circumstances,  besides  those  hitherto  ascertained,  may  regulate  the 
preventive  influence  of  the  neutral  salts/' 

Hard  Waler.—Common  water  which  decomposes  and  curdles  soap  is 
denominated  hard  ivater,  to  distinguish  it  from  those  waters  which  are  readily 
miscible  with  soap,  and  which  are  termed  soft  waters.  Spring  and  well 
waters  are  frequently  hard,  while  rain  water  and  usually  river  water  are  soft. 
The  hardness  of  water  depends  on  earthy  salts,  the  most  common  of  which 
is  sulphate  of  lime.  By  the  mutual  action  of  this  salt  and  soap,  double 
decomposition  is  efl'ected :  the  sulphuric  acid  unites  with  the  alkah  of  the 
soap,  while  the  fatty  acids  unite  with  the  lime  to  form  an  insoluble  earthy  soap. 
On  this  is  founded  the  use  of  a  tincture  of  soap  as  a  soap  test  of  the  hardness 
of  water.  This  tincture  is  made  by  dissolving  one  drachm  of  curd  soap  m  an 
imperial  pint  of  proof  spirit.  ^ 

According  to  Dr.  Christison,  water  which  contains  more  than -^oVo^b  ot 
saline  matter  is  scarcely  fit  for  domestic  use ;  that  which  contains  toVo^^I^  o^'  ' 
upwards  is  called  hard ;  that  which  contains  not  above  -yoVo^^  P^^"*  lathers 
with  soap,  may  be  used  for  washing,  and  is,  therefore,  called  soft;  that  which 
does  not  contain  more  than  -^oVo^h  part  may  be  used  in  pharmacy  according 
to  the  Edinburgh  Pharmacopoeia.  But  this  statement  requires  some  modifi- 
cation; the  hardness  of  the  water  depending  more  on  the  nature  than  on  the 
quantity  of  the  solid  constituents.  Thames  water,  a  remarkably  soft  water, 
contains,  according  to  Mr.  E.  PhiUips,  from  to  ^Vrd  of  solid  matter 

in  solution.  The  deep  well-water  of  the  London  basin  yields,  according  to 
Professor  Graham,  y-aV o-th  part  of  solid  matter,  though,  as  it  contains  car- 
bonate of  soda  and  no  sulphate  of  lime,  and  but  little  other  earthy  salts,  it  is 
a  soft  and  alkaline  vrater. 

Hard  water^  is  a  less  perfect  solvent  of  organic  matter  than  soft  water; 
hence,  in  the  preparation  of  infusions  and  decoctions,  and  for  many  econo- 
mical purposes,  as  for  tea-making  and  brewing,  it  is  inferior  to  soft  water ; 
and,  for  the  same  reason,  it  is  improper  as  a  drink  in  dyspeptic  affections. 
Moreover,  it  proves  injurious  in  urinary  deposits.  The  unfavourable  effects  of 
hard  waters  on  the  animal  system  are  especially  manifested  in  horses.  "  Hard 
water,  drawn  fresh  from  the  well,"  observes  Mr.  Youatt,^  "  will  assuredly 
make  the  coat  of  ahorse  unaccustomed  to  it  stare,  and  it  will  not  unfrequently 
gripe  and  otherwise  injure  him.    Instinct  or  experience  has  made  even  the 


'  For  the  mode  of  using  this  test,  see  the  Repertory  of  Patent  Inventions  for  October  1841 ;  and 
Pharmaceutical  Journal,  vol.  vi.  p.  526. 

2  Sulphate  of  lime  or  gypsum  is  the  ordinary  constituent  of  hard  waters.  Dioscorides  Clib.  v. 
cap.  184)  describes  it  as  possessing  an  astringent  property,  and,  when  drank,  destroying  life ;  and 
Pliny  (lib.  xxxvi.  cap.  59)  states,  that  C.  Proculeius  killed  himself  by  taking  it.  From  the  few 
observations  respecting  it  which  have  been  published  (see  Wibmer,  Bie  Wirkung  der  Jrzneimittel 
undGifle,  vol.  ii.  p.  11),  it  appears  that  it  acts  on  the  system  as  an  astringent,  causing  constipation 
and  disordered  digestion.  Parent  dii  Chatelet  (quoted  by  Mr.  Chadwick)  ascribes  to  it  a  purgative 
quality ;  and  refers  the  chronic  diarrhoea,  so  often  observed  in  the  hospital  of  Salpetriere  and  the 
prison  of  St, -Lazarus,  to  the  "  very  great  proportion  of  sulphate  of  lime  and  other  purgative  salts" 
contained  in  the  water  with  which  both  these  establishments  are  supplied. 

^  The  Horse,  p.  359,  Lond.  1S31. 
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horse  himself  conscious  of  this ;  for  he  will  never  drink  hard  water  if  he  has 
access  to  soft ;  he  will  leave  the  most  transparent  and  pure  [?]  water  of  the 
well  for  a  river,  although  the  water  may  be  turbid,  and  even  for  the  muddiest 
pool."i 

JFater  containing  organic  matter  in  solution  or  msjjension.  — 
Decomposing  organic  matter  in  suspension  or  solution  is  found  in  every 
river  water  in  a  greater  or  less  proportion.  Ordinarily  the  quantity  is 
insufficient  to  act  injuriously  but  it  cannot  be  doubted  that  water  strongly 
contaminated  with  it  must  be  deleterious.  Where,  however,  the  quantity 
present  is  insufficient  to  produce  any  immediately  obvious  effects,  it  is  by  no 
means  easy  to  procure  decisive  evidence  of  its  influ-nce  on  the  system.  In 
those  cases  in  which  its  operation  has  been  equivocally  recognised,  it  has 
manifested  itself  by  the  production  of  dysentery. ^  Its  influence  in  a  milder 
form  is  attended  with  slight  relaxation  of  bowels.  "The  beneiicial  effects 
derived  from  care  as  to  ihe  qualities  of  water,"  says  Mr.  Chadwick  ^  "  is  now 
proved  in  the  navy,  where  fatal  dysentery  formerly  prevailed  to  an  immense 
extent,  in  consequence  of  the  impure  and  putrid  state  of  the  suppHes ;  and 
care  is  now  generally  exercised  on  the  subject  by  the  medical  officers  of  the 
army." 

The  decomposing  organic  matter  above  referred  to  consists  principally  of 
the  exuvise  of  animal  and  vegetable  substances.*    The  water  of  some  of  the 

^  Some  trainers  have  so  much  fear  of  hard  or  strange  water,  that  they  carry  with  them  to  the 
different  courses  the  water  that  the  animal  has  been  accustomed  to  drink,  and  that  they  know  agrees 
with  it." 

2  At  the  Nottingham  Assizes,  in  July  1836,  it  was  ])roved  at  a  trial  (Jackson  versus  Hall),  on 
which  I  was  a  witness,  that  dysentery,  in  an  aggravated  form,  was  caused  io  cattle  by  the  use  of 
water  contaminated  with  putrescent  vegetable  matter,  produced  by  the  refuse  of  a  starch  manufactory. 
The  fish  (perch,  gudgeon,  pike,  roach,  and  dace)  and  frogs  in  the  pond,  through  which  the  brook 
ran  were  destroyed.  All  the  animals  (cows,  calves,  and  horses)  which  drank  of  this  water  became 
seriously  ill;  and  in  eight  years  the  plaintiff  lost  twenty-four  cows  and  nine  calves,  all  of  a  disease 
(dysentery)  accompanied  by  nearly  the  same  symptoms.  It  was  also  shown  that  the  animals  some- 
times refused  to  drink  the  water  ;  that  the  mortality  was  in  proportion  to  the  quantity  of  siarch 
made  at  different  times ;  and  that,  subsequently,  when  the  putrescent  matter  was  not  allowed  to 
pass  into  the  brook,  but  was  conveyed  to  a  river  at  some  distance,  the  fisk  and  frogs  began  to  return, 
and  the  mortality  ceased  among  the  cattle.  The  symptoms  of  illness  in  the  cows  were  as  follows  : 
the  animals  at  first  got  thin,  had  a  rough  staring  coat,  and  gave  less  milk  (from  two  to  three  quarts 
less  everyday) ;  they  then  became  purged,  passed  blood  with  the  leeces,and  at  length  died  emaciated 
and  exhausted  '  On  a  post-mortem  examination,  the  intestinal  canal,  throughout  its  whole  length, 
was  found  inflamed  and  ulcerated.  The  water,  which  I  examined,  was  loaded  with  putrescent  matter, 
and  contained  chloride  of  calcium  (derived  from  the  chloride  of  lime  employed  in  bleachmg  the 
starch)     Traces  of  free  sulphuric  acid  were  occasionally  found  by  one  witness. 

"  Dr*  M  Barry  afSrms  that  the  troops  were  frequently  liable  to  dysentery  while  they  occupied  the 
old  barracks  at  Cork ;  but  he  has  heard  that  it  has  been  of  rare  occurrence  in  the  new  barracks. 
Several  years  ago,  when  the  disease  raged  violently  iu  the  old  barracks  (now  the  depot  for  convicts), 
the  care  of  the  sick  was,  in  the  absence  of  the  regimental  surgeon,  entrusted  to  the  late  Mr.  Bell, 
sureeon  in  Cork  At  the  period  in  question,  the  troops  were  supplied  with  water  from  the  river 
Lee!  which,  in  passing  through  the  city,  is  rendered  unfit  for  drinking  by  the  influx  of  the  contents 
of  the  sewers  from  the  houses,  and  likewise  is  brackish  from  the  tide,  which  ascends  nuo  their  channe  s. 
Mr  Bell  suspecting  that  the  water  might  have  caused  the  dysentery,  upon  assuming  the  care  of  t  le 
sick,  had  a  number  of  water-carts  engaged  to  bring  water  for  the  troops  from  a  spring  called  the 
Lady's  Well,  at  the  same  time  that  they  were  no  longer  permitted  to  drink  the  water  from  the 


nver. 


well,  iir,  Lue  same  iimi:  m""  •■"^.t   — ?      ^  ,  j-  y 

From  this  simple,  but  judicious  arrangement,  the  dysentery  very  shortly  disappeared  among 
the  troops."    (Dr.  Cheyne,  On  Dysentery,  in  the  BMu  nospUanteports,  vol.  in  p  11) 

3  RpLt  to  Her  Ma  est,,' s  Principal  Secretary  of  Stale  Jor  the  Home  Department,  fi-om  the  Poor 
Law  cLmiissioners,  on  an  Inquiry  into  the  Sanatory  Condition  oj  the  Labounny  Populatm,  of 

Great  Britaii/,v.18,  \S'i2.  „    ,     rr     i    •        c  ,     ■    i  i 

'i  "  J„  addition  to  its  saline  or  nal  unil  imi.urities,  the  wclhvntcr  ol  London  is  sometimes  contaminated 
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weUs  of  tlie  metropolis  are  occasionally  contaminated  with  the  odour  and 
flavou?  of  g^Sar.^  1  have  myself  found  this  to  be  the  case  m  a  well  .ater 
obtained  near  the  London  Hospital.  , 

The  quantity  of  organic  matter  contained  in  ^^^"^^^  U  ^Z^Th^^^^ 
nccuratelv  determined  Dr.  Lambe^  states  that  from  30  gallons  of  iharaes 
S  clctedat  London,  he  procured  28  grains  of  a  carbon 
stance  But  from  Thames  water  taken  out  of  the  river  at  Wmd.oi,  the 
quantity  considerably  less.  Erom  six  gallons  of  water  he  did  not  procure 
one  s-rain  of  this  charcoally  matter.  j.  -j  „j 

Thames  water,  when  taken  to  sea  in  casks,  soon  becomes  putrid  and 
offensive,  and  evdves  inflammable  vapour.^  This  is  owing  to  t^je  p™ 
of  decomposing  organic  matter.  If,  however  the  water  m  this  fe  id  tate  be 
racked  off  into  larger  vessels,  and  exposed  to  the  air,  a  shmy  deposit  is  formed, 
and  the  water  becomes  clear,^weet,  Ld  palatable.  The  cleansing  which  this 
and  other  river  waters  undergo,  by  which  they  are  deprived  o  organic 
matters,  seems  to  depend  on  the  oxidation  of  the  vegetable  and  ammal  rema  ns, 
partly  by  the  oxygen  of  the  air,  partly  by  the  deoxidation  of  the  alkalme  and 
earthy  salts,  as  the  sulphates.  i  u 

I  have  already  had  occasion  to  refer  to  the  evolution  ot  sulphuretted 
hydrogen  gas  from  waters  containing  both  sulphates  and  decomposing  organic 

matters  (see  aftte,  p.  72).  .        ,  n 

Living  beings  (animals  and  vegetables),  constitute  another  class  oi 
impurities  of  river  water.  But  the  public  has  formed  a  very  erroneous  notion 
of  the  extent  and  nature  of  this  source  of  impurity,  m  consequence  ot  the 
pubhc  exhibition  in  London  of  aquatic  animals  by  means  of  the  solar  and 
oxvhydrogen  microscopes.  The  animals  used  on  these  occasions  are  collected 
in  stagnant  pools  in  the  neighbourhood  of  the  metropolis,  and  are  not  found 

by  organic  matters,  the  source  of  which,  especially  in  the  pump-water  of  churchyards,  is  sufficiently 
obvious ;  and  such  is  usually  the  place  selected  for  the  parish  pump.     This  disgusting  source  of 
water  should  be  avoided ;  and  the  disgraceful  system  of  burying  the  dead  in  the  streets  ot  the 
metropolis  should  be  authoritatively  discontinued.     Of  this  nuisance  abundant  instances  occur  to 
every  one  who  walks  about  London;  the  churchyard  of  St.  Clement's,  in  the  Strand,  is  a  iair 
specimen,  and  there  are  many  infinitely  worse.     Jn  these  the  same  graves  are  repeatedly  opened, 
and  the  coffins  thrust  in  one  upon  another,  according  to  the  most  inexplicable  system  ;  and  it  is 
beneath  this  superstratum  that  the  waters  of  the  adjacent  wells  flow,  in  some  instances,  perhaps, 
deep  enough  to  avoid  direct  contamination,  but  never  free  from  the  suspicion  of  t^e  oozings  ot  the 
vicinity."    (Brande's  Bictionanj  of  Materia  Medica  and  Practical  Pharmacij,  p.  81,  18.iJ.)  In 
the  Report  on  the  Health  of  Towns  (Bffect  of  Interment  of  Bodies),  dated  14th  June,  1842  (327), 
it  is  stated  that  this  pump  has  been  oblii?ed  to  be  shut  up,  as  the  water  was  found  unfit  tor  use. 
Tn  the  same  work.  Dr.  Copland,  in  his  evidence  before  the  Committee  of  the  House  of  Commons, 
states  that  water  which  percolates  through  soil  abounding  in  animal  matter  becomes  injurious  to  the 
health  of  the  individuals  using  it.    This  fact,  he  says,  "  has  been  proved  on  many  occasions,  and 
especially  in  warm  climates ;  and  several  very  remarkable  facts  illustrative  of  it  occurred  in  the 
Peninsular  Campaign.     It  was  found,  for  instance,  at  Ciudad  Rodrigo,  where,  as  Sir  James 
M'Grigor  states  in  his  account  of  the  health  of  the  army,  there  were  20,000  dead  bodies  put  into 
the  ground  within  the  space  of  two  or  three  months,  that  this  circumstance  appeared  to  influence 
the  health  of  the  troops,  inasmuch  as  for  some  months  afterwards  all  those  exposed  to  the  emanations 
from  the  soil,  as  well  as  obliged  to  drink  the  water  from  the  sunk  wells,  were  affected  by  malignant 
and  low  li-vers,  and  by  dysenteries,  or  fevers  frequently  putting  on  a  dysenteric  character.  The 
digestive  operations  aie  all'ccted  by  water  abounding  with  putrid  animal  matter ;  so  that  burying  in 
large  towns  affects  the  health  of  individuals — in  the  first  place,  by  cinanations  into  the  atmosphere, 
and  in  the  second  place,  by  poisoning  the  water  percolating  through  that  soil." 
'  An  Investif/aiion  of  the  Properties  of  the  Thames  Water,  Lond.  1828. 
A  similar  change  "is  reported  to  have  occurred  to  water  collected  at  St.  Jngo  ^see  Phil.  Trans 
No.  268,  p.  738,  vol.  xxii.  1701). 
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in  the  filtered  water  usually  supplied  for  domestic  use.  They  are  found 
occasionally  in  the  sediment  and  in  the  nciim. 

Recent  microscopic  investigations  have  shown  that  animals  are  liable  to 
both  vegetable  and  animal  parasites. ^  Thus  goldfish  {Ct/prinm  auratus) 
often  become  covered  with  a  white  efflorescence,  and,  in  consequencejanguish 
and  die.  When  examined  by  a  microscope,  this  efflorescence  is  found  to  be 
a  confervoid  plant,  and  to  consist  of  articulated,  cellular  tubes,  some  of 
which  are  filled  with  granules,  and  one  or  two  nuclei.  A  similar  growth 
sometimes  occurs  on  efts  [Triton  cristata),  by  which  the  tails  of  these  animals 
are  gradually  destroyed.  Now  it  is  by  no  means  improbable  that  disease  may 
be  induced  in  a  somewhat  similar  way  in  the  human  subject  by  the  use  of 
water  containing  the  shreds  or  filaments  of  cryptogamic  plants.  This  suspicion 
is  strengthened  by  the  case  related  by  Dr.  A.  Farre^  of  a  woman  who  passed 
by  the  bowels  substances  having  the  ordinary  appearance  of  shreds  of  false 
membrane,  but  consisting  entirely  of  confervoid  filaments,  properly  belonging 
to  the  genus  Oscillatoria.  The  patient  drank  the  ordinary  v/ater  which 
supplies  London,  and  it  is  not  improbable,  therefore,  she  may  have  in  this 
way  imbibed  the  reproductive  sporules.  In  the  same  way  aquatic  animals  of 
various  species  may  be  occasionally  swallowed. 

Tests  of  the  usttal  Impurities  in  Commox  Waters. — The  following 
are  the  tests  by  which  the  presence  of  the  ordinary  constituents  or  impurities 
of  common  water  may  be  ascertained  : — 

1.  Ebullition.— By  boiling,  air  and  carbonic  acid  gas  are  expelled,  while  carbonate  of 
lime  (which  has  been  held  in  solution  by  the  cai-bonic  acid)  is  deposited.  The  latter 
constitutes  the  fur  or  crust  which  lines  tea-kettles  and  boilers. 

2.  Protosulphate  of  Ikon. — If  a  solution  or  crystal  of  this  salt  be  introduced  into  a 
phial  filled  with  the  water  to  be  examined,  and  the  phial  be  well  corked,  a  yeUowish- 
brown  precipitate  (sesquioxide  of  iron)  will  be  deposited  in  a  few  days,  if  oxygen  gas  be 
contained  in  the  water  (see  ante,  p.  274). 

3.  Litmus. — This  is  a  test  for  acids  or  alkalies,  Blue  litmus  paper,  or  blue  infusion 
of  litmus  or  syrup  of  violets,  is  reddened  by  a  free  acid.  Litmus  paper  or  infusion  of 
litmus,  shghtly  reddened  by  an  acid,  has  its  blue  colour  restored  by  an  alkali  or  alkaline 

carbonate.  .  ,  .  ,  . 

4.  Lime  Water. — This  is  a  test  for  carbonic  acid,  with  which  it  causes  a  white  pre- 
cipitate (carbonate  of  lime)  if  employed  before  the  water  is  boiled. 

5.  Chloride  OF  Barium. — A  solution  of  this  salt  usually  yields,  with  well-water,  a 
white  precipitate,  insoluble  in  nitric  acid.  This  indicates  the  presence  of  sulphuric  acid 
(which,  in  common  water,  is  combined  with  lime,  and  sometimes  with  soda). 

6.  Oxalate  of  Ammonia. — If  this  salt  yield  a  white  precipitate,  it  indicates  the  pre- 
sence of  lime  (usually  in  the  form  of  carbonate  and  sydphatc). 

7.  Nitrate  of  Silver.— If  this  occasion  a  precipitate  insoluble  in  nitric  acid,  the 
presence  of  chlorine  (usually  as  chloride  of  sodium  or  earthy  chloride)  may  be  inferred. 
Nitrate  of  silver  may  also  be  used  to  detect  the  existence  of  phosphoric  acid  in  water.  In 
his  paper  on  the  deep-well  water  of  the  London  basin,  Professor  Graham^  observes,  that 
a  small  deposit,  chiefly  consisting  of  carbonate  and  phosphate  of  lime,  takes  place  when 
this  water  is  considerably  evaporated ;  and  the  remaining  liquid  gives,  with  nitrate  of  silver, 
a  precipitate  of  chloride  and  carbonate  of  silver,  "  which  is  white,  without  any  shade  of 
yellow;  but  if  a  portion  of  the  water,  amounting  to  an  ounce  or  two,  be  evaporated  to 
drvness  in  a  platinum  capsule,  without  removing  the  precipitate,  and  the  heat  afterwards 
continued  so  as  to  raise  the  temperature  of  tlie  resulting  dry  saline  water  to  low  redness, 


1  For  an  account  of  vegetable  parasites,  see  Robin,  J)cs  VfgHauf  qui  croisscnl  snr  /'Homme  ci 

iur  les  Animanr  vivenl,  Paris,  1847- 
-  Micro.icopic  Jopriial,  vol.  ii.  p.  189. 
^Memoirs  nf  iJiv  Vhrm'ical  Socirli/,  vol.  ii.  p-  392. 
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redissolvinc.  by  distilled  water,  and  adding  nitrate  of  silver,  ^  precipitate 

''til.oS^^So^^^^^^^  contained  in  eom.on  water  be  rj.noved  by 

cbuiuSn  and  Salic  ae^^^^  oxalate  of  ammonia,  and  to  the  strained  aaid  transparent 
warert^Jmonirr^^^^^^  of  soda  be  added,  any  magnesia  present  will  ^n  tlie  course 

Lrhours  be  precip  tated  in  the  form  of  the  white  ammoniacal  phosphate  of  magnesia 
9  Tm^TU^^^^^  is  used  as  a  test  for  iron,  with  solutions  of  which  it 

forms  an  Sky  colour  (tannate  and  gaUate  of  iron)  If  the  test  produced  this  effect  on  the 
lorms  '^/^^J/'"';"  hn\]{n°  the  iron  is  in  the  state  of  carbonate  ;  if  after  as  well 

to  which  its  effects  and  indications  are  similar.  i^.rro.^«m4.  o/  ;.ote.^««.  yields,  with 
solSs  of  the  sesquisalts  of  iron,  a  blue  precipitate,  and  with  the  protosalts  a  white 

black)  precipitate  (a  metallic  sulphuret)  with  water  containing  lead  or  copper  in  solut  on 
-^mdroZXret  of  ammonia  or  sulphuret  of  potassium  occasions  a  dark  or  black  precipitate 
or  d/scoloufation  with  water  containing  iron,  as  well  as  with  tlmt  xdnch  contams  either 
lead  or  Conner  in  solution :  but  the  iron  precipitate  is  readily  dissolved  by  acids 

11  Ev^^o™^^  IGNIXIOK.-If  the  water  be  evaporated  to  dryness,  and  ignited 
in  a  glass  tube,  the  presence  of  organic  matter  may  be  m  erred  by  the  odour  aud  smoke 
evoked,  as  weU  as  by  the  charring.-Another  mode  of  detecting  organic  matter  s  by 
adding  titrate  of  lead  to  the  suspected  water  and  collecting  and  igniting  the  precipit^e  ; 
when  globules  of  metallic  lead  are  obtained  if  organic  matter  be  present.i.-The  putrefac- 
Sn  of  water  is  another  proof  of  the  presence  of  this  matter  -Nitrate  of  silver  has  been 
already  mentioned  as  a  test,  but  the  ammonio-nitrate  is  preterable. 

1  AQUA  PirVlALIS  ;  Aqua  Pluvia  ;  Aqua  Imhrium  ;  Rain  Water.— 
This  is  the  purest  of  all  natural  waters.  Its  composition,  lio\\  ever,  vanes 
somewhat  in  different  situations,  owing  to  the  foreign  substances  floating  m 
the  atmosphere,  aud  with  which  it  becomes  contaminated.  It  contains  aiv^ 
carbonic  acid,  salts,  aud  organic  matter. 

Liebig2  has  shown  that  rain  w^ater  contains  carbonate  of  aramonia,  to  whicli 
he  ascribes  its  softness.  Carbonate  of  lime  is  another  constituent,  as  is  also, 
according  to  Eergmann,  chloride  of  calcium.  The  latter  chemist  also  obtained 
traces  of  nitric  acid.  Zimmermann  found  oxide  of  iron  and  chloride  of  potas- 
sium in  rain ;  but  Kastner  could  discover  no  traces  of  iron  in  it,  though  he 
found  meteoric  iron  and  nickel  in  dew.  Brandes  detected  various  other 
inorganic  substances,  viz.  chloride  of  sodium  (principally),  chloride  of  mag- 
nesium, sulphate  and  carbonate  of  magnesia,  and  sulphate  of  lime.  He  like- 
wise mentions  oxide  of  manganese.  The  putrefaction  to  which  rain  water  is 
subject  shows  that  some  organic  matter  is  present.  The  term  jri/rrhin  (from 
TTuppoc,  red)  lias  been  applied  by  Zimmermann  to  an  atmospheric  organic 
substatice  which  reddens  solutions  of  silver.^ 

At  the  commencement  of  rain,  especially  after  the  long-protracted  drought, 
the  water  whicli  falls  contains  more  foreign  matter  than  the  rain  water  col- 

1  See  Dr.  Lamb's  Investu/ation  of  the  Properties  of  Thames  Water,  p.  11,  1828  ;  nlso  Clement, 
Annates  de  Chimie  el  de  Physique,  t.  iv.  p.  232. 

^  Organic  Chemistry  in  its  Application  to  Agriculture  and  Physiology,  edited  by  Lyon  Plnyfair, 
Ph.D.    London,  1840'. 

'  [A.  Voorel  considers  this  effect  to  be  produced  by  different  kinds  of  orfjanic  matter,  and  not  by 
one  only.  He  has  shown  that  this  red  colour  is  produced  in  a  solution  of  nitrate  of  silver,  when 
exposed  to  light,  by  solutions  of  roasted  starch,  beech  wood,  peat,  &c.  (Trai/sfat/oi/  (f  Gmetins 
Handbook  of  Chemistry,  vol.  ii.  p.  iV6,  Cavendish  biociely),— Ed.] 
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lected  after  several  hours  or  days  of  continued  rain.  The  first  rain  whicb 
falls  is  contaminated  with  carbonate  of  ammonia,  various  other  salts  (sulphates 
and  chlorides),  carbonaceous  matters,  &c.  washed  out  of  the  atmosphere. 
Such  water,  therefore,  should  not  be  collected  for  piiarmaceutical  and  clie- 
mical  purposes.  The  purest  raiti  water  is  collected  after  a  continued  rain  of 
several  hours  or  days,  and  at  a  distance  from  houses.  That  which  is  collected 
from  the  roofs  of  houses  is  of  course  liable  to  contamination  from  varioias 
sources.  Whenever  rain  water  is  collected  near  large  towns,  it  should  be 
boiled,  and  either  strained  or  allowed  to  deposit  its  impurities,  before  use. 
As  it  contains  less  saline  impregnation  than  other  kinds  of  natural  waters,  it 
is  more  apt  to  acquire  metallic  impregnation  from  leaden  cisterns  and  waiter 
pipes. 

S'sow  Wat'eb.  (Agua  e.v  Mve ;  Aqua  Nivalis)  is  destitute  of  air  and  other  gaseous 
matters  found  in  rain ;  and  lience  fish  cannot  live  in  it.  It  has  long  been  a  popular,  but 
erroneous  opinion,  1  hat  it  was  injurious  to  the  health,  and  had  a  tendency  to  produce 
bronchocele.  But  this  malady  "  occurs  at  Sumatra,  where  ice  and  snow  are  never  seen; 
while,  on  the  contrary,  the  disease  is  quite  unknown  in  ChiU  and  Thibet,  although  the 
rivers  of  these  countries  are  chiefly  supplied  by  the  melting  of  the  snow  wth  which  the 
mountains  are  covered."^  Snow  does  not  quench  thirst ;  on  the  contrary,  it  augments  it ; 
and  the  natives  of  the  Arctic  regions  "  prefer  enduring  the  utmost  extremity  of  this 
feeling,  rather  than  attempt  to  remove  it  by  eating  of  snow."^  When  melted,  however, 
it  proves  as  efiicacious  as  other  kinds  of  water. 

2.  AQUA  FONTANA ;  Spring  Water. — This  is  rain  water  which,  having 
percolated  through  the  earth,  reappears  at  the  surface  of  some  declivity. 
During  its  passage  it  almost  always  takes  up  some  soluble  matters,  which  of 
course  vary  according  to  the  nature  of  the  soil.  Its  constituents  are  similar 
to  those  of  well  water,  which  is  also  frequently  termed  spring  water. 

"  Por  pharmaceutic  use,  spring  water  must  be  so  far  at  least  free  of  saline  matter  as  not 
to  possess  the  quality  of  hardness,  or  contain  above  a  6000th  of  soUd  matter." — Ph.  Ed. 

Under  the  name  of  spring  water  the  Edinburi^h  College  include  also  icelt 
water.  The  purity  indicated  in  the  Edinburgh  Pharmacopoeia  for  spring 
water  is  intended  to  apply  to  the  springs  of  Scotland.  Spring  water  of  such 
purity  is  rare  in  England. 

3.  AQUA  EX  PUTEO ;  Aqua  Puteana ;  Well  Water. — ^This  is  water 
obtained  by  sinking  wells.  As  it  is  commonly  raised  by  means  of  a  pump, 
it  is  frequently  c^Wtd.  pump  water.  The  constituents  of  ordinary  well  water 
are  similar  to  those  of  river  water  above  mentioned;  but  the  earthy  salts 
(especially  the  sulphate  of  lime)  are  found  in  much  larger  quantity. 

The  London  Wells.— The  wells  in  London-''  may  be  arranged  in  three  classes :  those 
in  the  gravel  above  the  clay  ;  those  in  the  clay  itself;  and  those  which  derive  their  supply 
from  the  strata  below  the  clay. 

1.  Wells  in  the  diluvial  gravel  above  the  c/tfy.— These  are  shallow  welJs  whicli,  generally 
speaking,  yield  good  drinking  water,  1  hough  the  produce  of  some  of  them  is  rather  bard 
and  brackish.  The  supply  which  they  yield  is  generally  insulRcieut  for  the  cousumptiou 
of  large  manufactories.    [These  wells  are  apt  to  contain  nitrates  of  lime  and  magnesia, 


1  Paris,  Pharmacolo(jia,  6th  edit.  vol.  i.  p.  79-  ,        r.  ■  , 

2  Narrative  of  a  Second  Vomr/e  in  Search  of  a  North- Wed  Pa.isape,  and  of  a  Residence  tn  the 
Arctic  Ueqiom  'durhu,  the  Years  1829.  1830,  1831.  1832,  and  1833,  p.  366,  London,  1835. 

For  a  notice  of  the  Wells  in  London,  see  Conybeare  aud  I'liiDips's  Outlines  of  tlic  Geologt/  oj 
Eiiylandand  Wales:  also  Ihu  Quarterly  Journal  of  Sciirnec,  vol.  xiv.  p.  1823. 


Well  and  IIivek  Waters. 

o.I.g  to  their  «ty  to  ..e  sju^e,  ^HS^^Sn  t^" 

with  oxygenated  mtrogenised  matters     ihesc  mt^^a^^^^^  „,-aveyards.    A  striking 

the  decomposition  of,  animal  matters  gomg  on  mne^^^  J  ^.^^^^^ 

instance  of  the  kind  is  mentioned  by  Mr  Noad         ^^^^^^^  obtained  by 

Ihne,  and  17-06 -rains  of  nitrate  of  magnesia  n  iUU  grai^^^^^^^^  Highgate  HilL 

tie  vegetable  J«e.  »aga- 

fates,  and  sinks  to  the  bottom.i_ED  ]         obtained  from  the  blue  clay  is  exceedingly 
2.  r.to»'^^^;i«?i^«»^^f-^-?'^^^^^^  of  lime,  of  which  it  is  sometimes 

impure.    It  derives  its  great  harane    ^^^^7^^^^^^^^  soda,  sulphate  of  iron 

^^i^e^^^^  found^in  these  waters.    The  supply  of 

their  water  f-m  the  sand        P  .^^^^^^^^^  chalk.    Their  depth  varie. 

chalk  basin.    Many  ot  the  wells  exie'iu  bum  ^^^^^ 

parts  of  which  gave 

Carbonate  of  soda   *  ^ 

Sulphate  of  soda   ^ 

Chloride  of  sodium   

Carbonate  of  lime   -^^.^^ 

Carbonate  of  magnesia  

Phosphate  of  lime    V^,^^ 

Phosphate  of  iron   ^  *^ 

Silica    

100-66 

It  is  obvious,  therefore,  that  the  deep  Wl  water  of  the  London  basin  contains  nearly 
three  times  as  much  solid  matter  in  solution  as  deep  Thames  water  (see  m/m). 

AbtSiL  WELis.-These  are  vertical  cylindrical  boring.^  m  the  earth,  through  which 
wa™ses  by  hydrostatic  pressure,  either  to  the  surface  {spouting  or  overfiomng  wells) 
Tto  a  he  g^^^^^^^^^  to  the  operation  of  a  pump.^    They  have  been  denominated 

Artesian,  from  a  notion  that  they  were  first  made  in  the  istnct  of  Artois  m  Prance  li 
is  probable  however,  that  they  were  known  to  the  ancients,  for  a  notice  ot  them  is  said 
to^cur  n  Olympiodorus.^  Proposals  have  been  made  for  supplymg  London  w^th  water 
by  these  wells!  which  would  derive  their  water  from  the  stratnni  of  sand  and  plastic  clay 
placed  between  the  London  clay  and  the  challc  basin.«  But  it  does  not  appear  that  a 
Efficient  supply  can  be  obtained  in  this  way.^  [In  a  work  published  lately  «  and  which 
is  replete  with  most  valuable  information,  Mr.  Prestwich  has  endeavoured  to  show,  tha,t 
a  sufficient  supply  of  water  might  be  obtained  from  the  greensand  formation  beneatli 
the  chalk  by  means  of  Artesian  wells.  The  evidence  he  adduces  appears  very  satisfactory 
both  as  to  quantity  and  quality  of  water  which  might  be  thus  obtamed.-LD.J 

4.   AQl'A  EX  FLIjMIJ^E;   Aqua  Fluvialis ;  River   Water.— is  a 

>  Chemialry  of  Common  Life,  by  J.  P.  W.  Johnston,  M.A.,  No.  1,  p.  40. 

Memoirs  of  the  Chemical  Society,  I),  in.  .t  .   t.- r 

3  For  a  description  of  the  mode  of  boring,  and  of  the  tools  used,  see  Ure  s  Dictionary  of  Arts, 
Manufactures,  atid  Mines,  ]>.^1,'Loxii^oxy,\%'^^d.  ,  „ 

"  Tn  the  Penny  Cyclopadia,  art.  Artesian  Wells,  is  a  popular  and  interesting  account  of  these  wells. 
*  Passy  Description  Geoloqique  du  Departement  de  la  Seine-Inferieure,  p.  292,  Rouen,  1832. 
«  Sec  an  interesting  account  of  Artesian  Wells,  by  Mr.  "Webster,  in  Athetuvum  lor  183U,  p.  131. 
'  Ibid. ;  also,  Transctdioiis  of  the  InsliiiUion  of  Ciml  Engineers,  vol.  iii.  p;irt  iii. 
"  Prestwich  On  the  iVater-beariny  Strata  of  London,  London,  1851. 
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mixture  of  rain  and  spring  water.  When  deprived  of  the  matters  which  it 
frequently  holds  in  suspension,  its  purity  is  usually  considerable.  The 
following  are  the  solid  constituents  of  the  waters  of  the  Thames  and  Colne,  at 
difterent  localities,  according  to  the  analyses  of  Mr.  R.  Phillips  :i — 


aUANTITY  OF  WATER. 

I  Gallon  =  10  lbs.  Avoirdu- 
pois, at  62°  F.,  or 
>vuuu  gra.  ivvoiruupois. 

THAMES  WATER. 

COLNE  WATER. 

Brentford. 

Source  of  the 
Grand  Junction 
Water  Worka 
Company 

Barnes. 

.Source  of  the 
Webt  Middlesex 
Water  Works 
Company. 

CkeUea. 

Source  of  the 

Chelsea 
Water  Works 
Company. 

Otterpool. 

Spring 
near  Busney 

Nctin  gprinfl 

in  the  valley 
that  supplies 
the  Colne 

Colne 
itself. 

Carbonate  of  Lime  

Chloride  of  Sodium  / 

grs. 
16.000 

3-400 

^S. 

16-900 
1-700 

ffrs. 
16-500 

2-900 

grs. 
18-800 
2-500 

ffrs. 
19-300 
2-500 

grs. 
18- 100 

3-200 

Carbonaceous  matter  ' 

Very 
minute 
portions 

j  ditto 

ditto 

ditto 

ditto 

ditto 

Solidraatterheldin  solution 
Mechanical  Impurity  

19-400 
0-368 

18-600 
0-368 

19-400  I 
0-368  1 

21-300 
0-185 

21-800 
0-262 

21-300 
01 26 

Total  solid  matter  . . 

19-768 

18-968 

19-638 

21-485 

22-0@ 

21-426 

notice  is  taken  in  these  analyses  of  the  gaseous  constituents  (air  and  carbonic  acid)  of  river  water. 


Thames  water  taken  from  the  middle  of  the  river  at  Twickenham,  two  hours 
after  high  water,  on  the  16th  of  December,  1847,  had  a  temperature  of  49°-l 
Pahr.,  and  the  specific  gravity  of  1-0003.  An  imperial  gallon  of  it  contained 
22-48995  grains  of  solid  matter,  consisting  of  carbonate  of  lime,  soluble 
organic  matter,  insoluble  organic  matter,  sulphate  of  soda,  chloride  of  calcium, 
carbonate  of  magnesia,  sulphate  of  potash,  sulphate  of  lime,  silicic  acid,  and 
free  carbonic  acid.^ 

Supply  op  "Water  to  the  Metkopolis.^— London  is  supplied  with  water  by  eight 
water  companies,  six  of  which  derive  their  water  from  the  Thanies.  The  East  London 
Company  derives  its  water  from  the  river  Lea.  The  New  River  Company  derives  its 
principal  supply  from  a  spring  at  Chadwell,  between  Hertford  and  Ware,  and  from  an 
arm  of  the  river  Lea.  The  following  was  the  amount  supphed  to  the  metropohs  in  1 828-:  — 

Gallons  per  dietn. 


f  New  River    13,000,000 

I  East  London                                        ...  6,000,00& 

North  side  of  the  Thames...  <  Grand  Junction    2,800,000 

I  West  Middlesex    2,250,000 

V  Chelsea   1,760,000 

/Lambeth    1,244,000 

South  side  of  the  Thames...  ]  Vaiixhall,  or  South  Lambeth    1,000,000 

'  Southwark    720,000 


Total  daily  supply   28,774,000 


[A  great  increase  has  taken  place  since  1828  in  the  amount  of  water  supplied  by  these 
Companies.    Thus,  for  1849,  we  find  the  following  return : — 


'  Report  from,  tlie  Select  Committee,  of  the  House  of  Lords  appointed  to  inquire  into  the  hupply 
of  Water  to  the  Metropolis,  p.  91,  1840.  Sec  also  Dr.  Bostock's  analysis,  in  the  B/'port  of  the 
Commissioners  appointed  to  in.qtdre  into  the  state  of  the  Suppli/  of  Water  in  the  Metropolis,  1828. 

2  G.  F.  Clarke,  in  the  Proceedings  of  the  Chemical  Society  {Pharm.  Journal,  vol.  vii.  p.  591). 

^  See  the  lieporl  of  the  Commissioners  appointed  hy  His  Majesty  to  Inquire  into  the  State  of 
the  Supply  of  Water  in  the  Metropolis  (Quarterly  Journal  of  Science,  April  1828).  Also,  Sir 
Williani  Clny,  Bart.  On  the  Water  Supply  of  London,  1849. 
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Gallons  per  diem. 

,T     T>.    14,149,315 

   8,829,462 

Grand  Junction    0  004.0^4. 

£tf*'"  

?l;ilh-::::;;::;::;::;::::;:::;:::::::::^    wwj" 

Southwark  and  Vauxhall   b,Ui4,/ib 

The  subiect  of  water  supply  is  at  present  receiving  marked  attention  from  the  legislature, 
and  every  possible  source  is  being  examined  into  with  the  object  of  getting  water  ot 
good  quality  in  sufficient  quantity,  and  such  as  will  not  become  contaminated  by  contact 
with  lead,-the  water  service  of  this  country  being  nearly  all  carried  on  m  leaden 
vessels.  —Ed.] 

5.  AQUl  EX  lACU ;  Lake  Water,— is  a  collection  of  rain,  spring, 
and  river  water,  usually  contaminated  with  putrefying  organic  matter. 

6  AQUA  EX  PALUDE  ;  Marsh  Jfater.—Vxi^  is  analogous  to  lake  water, 
except  that  it  is  altogether  stagnant,  and  is  more  loaded  with  putrescent 
matter.  The  sulphates  in  sea  and  other  waters  are  decomposed  by  putrefying 
vegetable  matter,  with  the  evolution  of  sulphuretted  hydrogen  :  hence  the 
intolerable  stench  from  marshy  or  swampy  grounds  liable  to  occasional 
inundations  from  the  sea  (see  p.  72,  foot  note). 


Aqua  Marina.-^Sea  Water. 
(Aqua  maris.) 

Under  this  head  are  included  the  waters  of  the  ocean  and  of  those  lakes, 
called  inland  seas,  which  possess  a  similar  composition.  The  Dead  Sea, 
however,  differs  exceedingly  in  its  nature  from  sea  water,  and  might  properly 
be  ranked  amongst  mineral  waters. 

The  water  of  the  Dead  Sea  contains,  according  to  Marcet's^  analysis,  24-6  per  cent,  of 
saline  water,  and  has  the  extraordinary  density  of  1-211.  [Gay  Lussac  gives  the  propor- 
tion of  saline  matter  contained  in  this  water  at  26-24  per  cent.,  and  Gmelin  gives  it  at 
24-53  per  cent.  A  few  years  since  we  had  an  opportunity  of  examining  a  portion  of  this 
water.  The  quantity  of  saline  niatter  obtained  by  evaporation  amounted  to  24  per  cent. 
It  was  perfectly  white,  very  deliquescent,  and  intensely  bitter.  The  analyses  of  all 
chemists  agree  in  showing  that  one-half  of  the  saline  matter  consists  of  chloride  of  mag-  3  <> 
tmium,  while  the  remainder  is  formed  chiefly  of  chloride  of  seSitm;'  with  traces  of  other  ^>*^f' 
chlorides.  It  contains  no  carbonate  of  lime,  and  only  a  trace  of  sulphate.  Gmelin  found 
in  this  water  a  quantity  of  bromide  of  magnesium  amounting  to  0'44  per  cent,  by  weight. 
No  chemist  has  yet  discovered  in  it  any  trace  of  iodine. 

The  sample  which  we  examined  had  a  specific  gravity  of  1'117.  It  was  rather  turbid, 
and  deposited  a  small  quantity  of  ochreous  sediment  on  standing  :  this  was  derived  from 
the  tinned  iron  vessel  in  which  the  water  had  been  brought  to  us  from  the  Holy  Land. 
Its  taste  was  strongly  saline,  nauseous,  and  intensely  bitter.  By  evaporation  it  left  on 
the  hands  a  saline  deliquescent  deposit.  Different  parts  of  the  dead  human  body  were 
placed  in  this  water.  !Pat,  muscle,  ligament,  skin,  and  portions  of  the  soft  organs,  readily 
floated  on  it.  The  only  structures  wliich  sunk  were  bone  and  cartilage.  As  the  skeleton 
forms  only  one-twelfth  part  of  the  weight  of  the  body,  the  great  buoyancy  of  the  human 
body  in  this  sea-water  is  at  once  explained.  There  is  no  water  in  the  world  which  con- 
tains so  much  saline  matter  -as  this.  The  proportion,  at  the  lowest  estimate,  amounts  to 
16,800  grains  in  the  imperial  gallon. 

We  may  also  observe,  that  wc  have  had  an  opportunity  of  (sxamining  the  water  of  the 
Jordan,  which  empties  itself  into  this  sea    The  Jordan  water  differs  from  other  river 


'  Nicholson's  Jom-nal,  xx.  25. 
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water  in  containing  scarcely  a  trace  of  carbonate  of  lime.  It  contains  about  the  same 
proportion  of  sulphate  of  lime  as  Thames  water,  but  tlie  quantity  of  chloride  of  sodium 
IS  much  greater  than  in  river  water.  The  Dead  Sea,  however,  chiefly  derives  its  salt 
from  the  saliferous  rocks  which  form  its  basin.  While  its  surface  is  1500  feet  below  the 
level  of  the  Mediterranean,  its  depth  has  been  fathomed  to  2226  feet ;  and  from  this 
depth,  the  deep  sea  lead  brought  up  particles  of  rock  salt.  Owing  to  the  great  depres- 
sion of  its  surface,  it  is  the  chief  receptacle  of  the  drainage  of  the  sandy  salfferous  plaiua 
of  this  part  of  Syria.— Ed,] 

The  quantity  of  solid  matter  varies  considerably  in  different  seas,  as  the 
following  statement  from  Pfaff^  proves  — 

10,000  Parts  of  Water  of  Solid  Constituents, 

The  Mediterraneaa  Sea   410  grs. 

En-lish  Channel    380  „ 

■  At  the  Island  of  Fohr    345  „ 

„  Norderney    342  „ 

In  the  Frith  of  Forth    312  „ 

At  Ritzebiittel    312  „ 

At  Apenrade,  in  Sleswick   216  „ 

At  Kiel,  in  Holstein   200  „ 

At  Doberan,  in  Mecklenberg   168  „ 

At  Travemiinde   167  „ 

At  Zoppot,  in  Mecklenberg   76  „ 

.  At  Carlshamm    66  „ 


German  Ocean 


Baltic  Sea. 


We  shall  not  be  far  from  the  truth  if  we  assume  that  the  average  quantity 
of  saline  matter  is  3^  per  cent.,  and  the  density  about  1-0274. 

The  composition  of  sea  water,  according  to  Schweitzer^  and  Laurens,  is  as 
follows  : — 

Constituents.  0^  the  English  Channel.       Sea  Water  of  the  Mediterranean. 

(SCHWEITZEE.)  (LaUIIKNS.) 

Grains.  Grains. 

Water    964-74372    95y26 

Chloride  of  sodium    27-05948    27-22 

potassium    0-76552    O'Ol 

„       magnesium   3-66658    6-14- 

Bromide  of  magnesium   0  02929    — 

Sulphate  of  magnesia   2  29578   7-02 

lime    1-40662   0-15 

Carbonate  of  lime   0-03301  and  Magnesia  ...  0-20 

1000-00000  1000-00 

Schweitzer  also  detected  distinct  traces  of  iodine  and  ammonia. 

Iodine  has  been  found  in  the  Mediterranean  by  Ealard. 

[Dr.  Davy  places  carbonate  of  lime  among  the  constituents  of  sea  water, 
especially  as  obtained  near  shore.  H.e  has  shown,  however,  that  it  exists, 
dissolved  in  carbonic  acid,  in  sea  water  BO  and  100  miles  from  land.^  Silver, 
lead,  and  copper,  are  to  be  detected  in  sea  water,  according  to  the  experiments 
of  MM.  Sarzeau,  Malaguti,  and  Durocher :  they  operated  on  water  taken  some 
few  leagues  from  the  coast  of  St.  Malo.*— Ed.] 

Torchammer^  asserts  that  though  the  total  solid  contents  of  the  water  of 


1  Schwartze's  Allgemeine  wid  specielle  IlnlqueUenlehre,  2te  Abt.  S.  186,  Leipsic,  1839. 
'  Lnnd.  and  Edinh.  Phil.  Mag.  xv.  51,  July  1889. 


»  Phil.  Mag.  Sept.  1849. 
<  Comptes  Rendus,  IJcc.  26,  1849. 
*  Reports  of  the  British  Association,  1846,  p.  90. 
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the  Mantic  wy  from  3-57  (German  Sea)  to  3  66  (^^Pf )  P.f/^"*V  °[ -J'l^ 
water,  yet  that  the  rektive  proportion  of  the  salts  vanes  but  little.  L^nis  is 
aho  shown  by  the  analyses  of  Von  Bibra,  who  examined  the  waters  o  the 
Atlantic,  Pacific,  and  German  Oceans.  He  discovered  bromide  ot  sodium 
in  every  specimen.^ — Ed.]  , 

PfiYsioLOGiCAL  EFFECTS  AND  UsES.— Sea  Water,  taken  internally,  excites 
thirst,  readily  nauseates,  and,  in  full  doses,  occasions  vomiting  and  purging. 
The  i-epeated  use  of  it,  in  mo^lerate  doses,  has  been  found  benefacial,  on 
account  of  its  alterative  and  resolvent  operation  in  scrofulous  affections, 
especially  glandular  enlargement  and  mesenteric  diseases.  Its  topical  action 
is  more  stimulant  than  common  water.  It  is  used  as  an  embrocation  in 
chronic  diseases  of  the  joints.  Employed  as  a  bath,  it  more  speedily  and 
certainly  causes  the  reaction  and  glow ;  and  consequently  the  sea-water  bath 
may  be  used  for  a  longer  period,  without  causing  exhaustion,  than  the  common 
water  bath.  In  other  respects  its  effects,  as  a  bath,  are  similar  to  those  of 
■common  water  (see  ante,  pp.  20  and  28.)  It  is  a  popular  opnnon,  which  is 
perhaps  well  founded,  that  patients  are  less  likely  to  take  cold  after  the  use 
of  salt  water,  as  a  bath,  than  after  the  employment  of  common  water.2 

Eresh  water  may  be  obtained  from  sea  water  either  by  congelation  or 
distillation .  In  freezing,  the  pure  water  only  congeals,  not  the  salme  matters  : 
and  hence  the  ice  of  the  Polar  seas  yields  fresh  water.  By  distillation,  pure 
wholesome  fresh  water  may  be  obtained  from  sea  water;  but  hitherto  various 
inconveniences  and  objections  have  prevented  mariners  being  supplied  with 
fresh  water  from  this  source.^ 

Erom  sea  water  are  procured  chloride  of  sodium  and  sulphate  of  magnesia. 

BALNEUM  MARIS  FACTITIUM;  Artificial  Sea  Water  Bath.—k  cheap 
substitute  for  a  sea  water  bath  is  prepared  by  dissolving  common  salt  m  water 
in  the  proportion  of  five  ounces  avoirdupois  to  every  wine  gallon  of  water. 


3.  Aqum  Minerales. — Mineral  Waters. 

History.— Mineral  waters  were  known  to  mankind  in  the  most  remote 
periods  of  antiquity,  and  were  employed  medicinally,  botli_  as  external  and 
internal  agents,  for  the  prevention,  alleviation,  and  cure  of  diseases.  Homer* 
speaks  of  tepid  and  cold  springs.  The  Asclepiadse,  or  followers  of  ^sculapius, 
erected  their  temples  in  the  neighbourhood  of  mineral  and  thermal  waters.^ 
Hippocrates^  speaks  of  mineral  waters,  though  he  does  not  prescribe  them, 
when  speaking  of  particular  diseases.  Pliny?  notices  their  medicinal  properties. 

Natural  History. — The  principal  source  of  mineral  waters  is  the 
atmosphere,  from  which  water  is  obtained  in  the  form  of  rain,  snow,  hail,  and 


>  Ann.  der  Chem.  u.  Pharm.  Bd.  kxvii. ;  and  Central-BlaU,  No.  23,  1851,  p.  362. 

^  On  the  medicinal  properties  of  sea  water,  consult  Logan's  Observations  on  the  Effects  of  Sm 
Water  in  Scurvy  and  Scrophula,  Lond.  1770 ;  and  Dr.  R.  "White,  on  The  Use  and  Abuse  of  Sea 
Water,  Lond.  1775. 

*  Clark's  Patent  Lnproved  Pyro-hydro-pneumalic  yipparatus  for  easily  converting  Sea  Water 
into  Fresh,  is  a  convenient  form  of  still  adapted  for  use  at  sen. 

*  Iliad,  xxii.  147. 

'  Sprengcl,  Hist,  de  Medec.  par  Jourdan,  tome  i.  p.  144, 
®  JJe  aerlbus,  aquis,  locis. 
^  Hist.  Nat.  lib.  xxxi. 
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clew,  and  which,  after  percolating  a  certain  portion  of  the  earth,  and  dissolving 
various  substances  in  its  passage,  reappears  on  the  surface  at  the  bottom  of 
declivities  [sprinc/  water),  or  is  procured  by  sinking  pits  or  wells  {well  water). 
But  springs  are  sometimes  observed  under  circumstances  which  are  inconsistent 
with  the  supposition  of  their  atmospheric  origin.  "  The  boiling  springs 
which  emerge  on  the  verge  of  perpetual  snows,  at  an  altitude  of  13,000  feet 
above  the  level  of  the  sea,  as  in  the  Himalayahs,  caimot  be  derived  from  tlie 
atmosphere,  not  to  mention  the  peculiar  relations  of  the  Icelandic  Geysers."' 
Other  sources,  therefore,  have  been  sought  for,  and  the  writer  just  quoted 
enumerates  three ;  viz.  the  focus  of  volcanic  activity,  the  great  mass  of  the 
ocean,  or  other  masses  of  salt  and  subterranean  reservoirs. 

Considered  with  reference  to  their  temperature,  mineral  waters  are  divided 
into  cold  and  hot.  The  hot  or  thermal  waters  are  those  which  possess  a 
temperature  more  or  less  elevated  above  the  mean  of  the  latitude  or  elevation 
at  which  they  are  found,  and  the  changes  of  which,  if  any,  observe  no  regular 
periods  coincident  with  the  revolutions  of  the  seasons.  Three  causes  have 
been  assigned  as  the  source  of  the  heat  of  mineral  waters,  viz.  volcanic  action 
now  in  existence ;  volcanic  action  now  extinguished,  but  the  effects  of  which 
still  remain ;  and  a  central  cause  of  heat,  which  increases  as  we  descend  from 
the  surface  to  tlie  interior  of  the  earth.^ 

The  Geysers,  or  boiling  springs,  of  Iceland,  are  evidently  connected  with 
volcanic  action.  They  are  intermittent  fountains,  which  throw  up  boiUng 
water  and  spray  to  a  great  height  into  the  aii-.^ 

The  origin  of  the  saline  and  other  constituents  is  another  interesting  topic 
of  inquiry  connected  with  the  natural  history  of  mineral  springs.  As  water 
in  its  passage  through  the  different  strata  of  the  earth  must  come  in  contact 
with  various  substances  which  are  soluble  in  it,  we  refer  certain  constituents 
of  mineral  waters  to  solution  and  lixiviation  merely  ;  as  chloride  of  sodmm, 
carbonates  of  lime  and  magnesia,  iodides  and  bromide  of  sodium  and 
magnesium,  iron,  silica,  &c.  Chemical  action  must,  in  some  cases,  be  the 
source  of  other  constituents.  Thus  sulphuretted  hydrogen  is  probably 
produced  by  the  action  of  water  on  some  metallic  sulphuret  (especially  iron 
pyrites)  ;  sulphurous  or  sulphuric  acid,  from  the  oxidation  and  combustion 
of  sulphur,  free  or  combined.  The  carbonic  acid  found  in  the  acidulous  or 
carbonated  waters  is  referable  to  the  decomposition  of  carbonate  of  lime, 
either  by  heat  or  by  the  action  of  sulphuric  acid.  Hydrochloric  acid  is 
doubtless  produced  by  the  decomposition  of  some  chloride  (probably  chloride 
of  sodium  or  sal  ammoniac).  Carbonate  of  soda  must  also  be  considered  a? 
the  product  of  some  chemical  process  :  thus,  that  found  m  the  natron  lakes 
of  Effypt  is  supposed  to  be  formed  by  the  action  of  chloride  of  sodium  on 
carbonate  of  lime.*  "  The  different  orifices  of  the  Karlsbad  Sprudel  discharge 
annually  about  13,000  tons  of  carbonate  of  soda  and  20,000  of  the  sulphate 
in  the  crystallized  state /'^  but  a  "  very  simple  calculation  is  sufficient  to 


1  Gairdner's  Essay  on  Mineral  and  Thermal  Springs,  p.  289. 

3  ?o11unhe7^nt-:uation.,oncerniugthern,  I  must  refer  to  Sir  G  S  MBcken^e's  in 
Iceland  during  the  SuMwer  of  im,  EJiub.  1811^;  and  to  Barrows  1  .ul  to  Iceland  by  wag  of 
Tronyem,  ^c.  in  the  Summer  of  1834,  I,ond.  183o. 

Berthollet,  Essai  de  Stalique  Chimigue,  part  i  p.  400. 

"  Gairdner,  op.  cii.  p.  335. 
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shew  that  the  Domiersberg  alone,  the  loftiest  of  the  Bohemian  Mittelgebirge, 
a  cone  of  clinkstone  2,500  feet  in  elevation,  contains  soda  enough  to  supply 
the  Karlsbad  waters  alone  for  more  than  30,0D0  years.''^ 

Classification  — Mineral  waters  may  be  classified  according  to  their  tem- 
perature, their  chemical  composition,  or  their  medicinal  properties,  -but 
hitherto  no  satisfactory  classification  has  been  effected  by  any  of  the  methods, 
nor  perhaps  can  it  be  formed.  ,     .  i 

The  method  adopted  by  Paracelsus  and  the  alchymists  was  to  divide  mineral 
waters  according  to  their  temperature  into,  the  two  great  classes  of  hot  and 
cold,  and  to  subdivide  each  of  these  according  to  their  supposed  constituents. 
The  following  is  Dr.  Gairdner's  classification  according  to  this  method 


2. 


of 
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SERIES  II.— COLD. 

Class.  Class.  . 

1.  Stilphukbous.     Predominant  constituent, 

Sulphuretted  Hydrogen : 
e.  g.  Harrowgate,  Moffat,  Nenndorff. 

2.  Acidulous.    Pred.  const.   Carbonic  Acid 
Gas: 

e.  g.  Pyrmont,  Sellers,  Asciano. 

3.  Alkaline.  Pred.  const.  Carbonate  of  Soda  : 
e.  g.  Vals,  Bilin,  Malvern. 

4.  Purging.  Pred.  const.  Sulphate  of  Soda : 
e.  g.  Cheltenham,  Pranzensbad,  Marieubad. 

5.  Saline.    Pred.  const.  Chloride  of  Sodium  : 
e.  g.  Leamington,  Rennes,  Bourbonne-les- 

Bains. 

(.5.)  Brine  Springs.   Pred.  const.  Chloride  of 
Sodium  : 

e.  g.  Ashbv-de-la-Zouch,  Kreuznach,  TschI, 
Bex. 

6.  Chalybeate.    Pred.  const.  Oxide  of  Iron  : 
7.  Pure.    Little  or  no  impregnation  :  e.  g.  Tunbridge,  Spa. 

Aluminous   Chalybeate.     Pred.  const. 

Sulphates  of  Iron  and  Alumina  ; 
e.  g.  Isle  of  Wight,  Hartt'ell,  Alexisbad. 
Bitter.  Pred.  const.  Sulphate  of  Magnesia: 
e.  g.  Saidschiitz,  Seidlitz,  Epsom. 

This  arrangement  is  objectionable  on  two  grounds  :  the  two  series  of 
thermal  and  cold  waters  pass  into  each  other  by  almost  insensible  gradations  ; 
and  secondly,  waters  of  analogous  chemical  composition,  and,  therefore,  of 
similar  medicinal  properties,  are  separated  on  account  of  their  difference  of 
temperature. 

The  classification  which  I  shall  adopt  is  convenient  on  account  of  its 
simplicity  and  practical  utility.  It  consists  in  grouping  mineral  waters  in 
four  classes,  respectively  termed  chalybeate,  suljihureons,  acidulous,  and 
saline. 
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Sulphureous.     Predominant  constituent, 

Sulphuretted  Hydrogen : 
e.  g.  Bareges,  Aix-la'Chapelle. 
Alkaline.    Pred.   const.  Carbonate 

Soda : 

e.g.  Elms,  Teplitz,  Vichy,  Mont-d'Or, 
Ischia. 

Purging.    Pred.  const.  Sulphate  of  Soda  ; 
e.  g.  Karlsbad,  d'Ax,  Pisa. 
Saline.    Pred.  const.   Chloride  of  Sodium  ; 
e.g.  Wiesbaden,    Bourbon  I'Archambault, 

Civita  Vecchia,  Baden  m  Baden. 
Calcareous.    Pred.  const.   Carbonate  or 

Sulphate  of  Lime : 
e.  g.  Bath,  Buxton,  St.-Allyre. 
Siliceous.    Pred.  const.  Silica: 
e.  g.    Geyser,    Chaudes   Aigues,  Luxueil, 
Mariara. 

Pure.    Little  or  no  impregnation  : 
e.  g.  Matlock,  Vic  en  Carlades. 


CLASS  1.   CHALYBEATE  OR  FERRUGINOUS  WATERS. 

(Aquaj  ferruginosaj  sen  martialcs.) 

These  are  mineral  waters  whose  predominating  or  active  principle  is  iron. 
Most  mineral  waters  contain  this  metal,  but  the  term  chalybeate  is  not  applied 
to  them  unless  the  quantity  of  iron  be  considerable  in  proportion  to  the  other 
constituents. 


VOL.  I. 


'  Gairdner,  op.  cit.  p.  338. 
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The  quantity  of  oxide  of  iron  contained  in  different  waters  is  shewn  by  the 
following  table : — 

Db.  M.  Gairdner's  Table  of  the  Quantity  op  Oxide  op  Iron  contained  in 

Chalybeate  Waters. 


10,000  Grs.  of  the  Water. 


Grs.  of  Oxide  of  Iron, 


Thermal. 


Bath  in  England   

Bourbon  TArchambault  in  Prance  

Mont-d'Or  in  ditto   

Vichy  in  ditto   

St.-Nectaire  in  ditto  

Chaudes  Aigues  in  ditto   

Champagne  in  ditto   

Karlsbad  Sprudel  in  Bohemia   

Teiplitz  Steinbad  in  ditto   

f  Tuubridge  in  England   

Harrowgate  (Oddy's  saline  chalyb.)  in  ditto. 


0-0271 
2-579 

0-  10 

1-  385 
0-14 
0-15 
0-1573 
0-022 
0-03 

0-381 
0-411 


Isle  of  Wight  (albuminous  chalyb.)  in  ditto   14*79 

Holywell,  Lancashire,  in  ditto   


Cold 


HartfeU  Spa,  near  Moffat,  in  Scotland  , 

Ditto,  No.  2   

Vicar's  Bridge,  near  Dollar,  in  ditto... 

Dunblane  in  ditto  

Forges  in  France  

Aumale  in  ditto  

Passy  in  ditto   

Vals  in  ditto  

Alexisbad,  Bernburg,  in  Germany  ... 
Buckowina  in  Silesia  (lower  spring)  . . . 

Liebenstein  in  Thuriugia   

Godelheim  (bathing  spring)   

Lauchstadt,  

Spa   

Pyrmont  (drinking  spring)   

Kissengen  

Bruckeuau  in  Franconia   

Karlsbad  (acidulous  spring)   

Konigswart  (drinking  spring)   

Bilin  

Geilnau  on  the  Lahn  

Fachingen  on  ditto   

Selters  in  Nassau  


Marienbad,  Caroline  well  

Engistein,  Canton  of  Bern  in  Switzerland  

Schmerikon,  Canton  of  Gallen  in  ditto  

St.  Catarina,  Canton  Vcltlin  in  ditto  

,  Lipewsk  in  Russia   I'O 

^Ballstown,  New  York,  United  States   


2-396 

0-825 
34-2 
3120 

0-  233 

1-  128 

2-  50 
0-679 

0-  06 
2-348 
2-090 

1-  66 
1-489 
1-018 
0-746 
0-611 
0-421 
0-210 
0-03 
0-38 
0-10 
0-128 
0-077 
0-124 

0-369 

0-  875 

1-  086 

2-  466 

2-  0 

3-  332 


to 


Autluirity. 

R.  Phillips. 

Patissier. 

Berthier. 

Longchamps. 

Berthier. 

Ditto. 

Patissier. 

Berzelius. 

Ditto. 

Scudamore, 

Ditto. 

Marcet. 
f     perox.  ir. 
\  Woolworth. 

Thomson, 

Ditto. 

Connel.' 

Murray. 

Robert. 

Diezengremel. 

Deyeux. 

Berthier. 

Graefe. 

Lachmnud. 

Trommsdorff. 

Witting. 

Monheim. 
Brandes. 
Voael. 
Schipper. 
Berzelius. 
Ditto. 
Reuss. 
Bischof. 
Ditto. 
Ditto, 
f  Steinman  and 
(.  Reuss. 
Pagenstecher. 
Hiiltenschmidt. 
Demagri. 
Scherer. 
Hosack. 


Chalybeate  waters  have  an  inky  or  styptic  taste,  and  become  purphsli-black 
on  the  addition  of  tannic  or  gallic  acid  (or  substances,  as  galls  and  tea,  which 
contain  one  or  both  of  these  acids).  [We  have  known  this  change  of  colour 
producea  oy  the  admixture  of  aerated  waters  with  certain  wines,  to  the  great 
alarm  of  persons  unacquainted  with  the  fact  here  pointed  out.— JiiD.J    \\  aters 


1  This  can  scarcely  be  called  a  true  mineral  water,  being  somewhat  analogous  to  the  pools  in 
copper  mines  of  England  and  Sweden,  which  hold  copper  >u  so1ut.on,-a  ^"^f  "'^^"i,^^"'^ 
mineral  springs.    As  it  is,  however,  an  example  of  a  purely  natural  process,  1  have  deemed  it  «  orthy 
of  a  place  among  the  other  waters. — M.  G. 


Chalybeate  or  Eereuginoits  Waters. 
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which  contain  tlie  protosalts  of  iron  yield,  on  the  addition  of  ferrocyanide  of 
potassium,  a  white  or  blueish-white  precipitate,  which  becomes  blue  by  expo- 
sure to  the  air.  Those  which  contain  the  sesquisalts  of  iron  give  a  blue  pre- 
cipitate with  ferrocyanide  of  potassium. 

Chalybeate  waters  are  of  two  kinds,— carbonated  and  sulphated. 

order  1.  Carbonated  Chalybeate  Waters  {AqucB  ferruginosm  carhonica).  —  These 
waters  contain  the  carbonate  of  the  protoxide  of  iron.  By  exposure  to  the  air,  or  by 
boiling,  they  extract  oxygen,  evolve  carbonic  acid,  and  deposit  the  whole  ot  the  ironmtne 

form  of  sesquioxide.  ,  ,-,     p     i     •      -j     i  •  i. 

When  the  carbonate  of  iron  is  associated  with  a  large  quantity  of  carbonic  acid,  whict- 
renders  the  water  brisk,  sparkling,  and  acidulous,  they  are  denominated  highly  carbonated 
or  acidulo-carbonated  chahjbeates,  or  acidulo-ferruginous  waters.  The  Pyrmont  (irmk- 
queUe,  or  drinking  spring),  Schwalbach,  and  Spa  (Pouhon)  waters  are  of  this  kind. 

When,  however,  the  quantity  of  carbonic  acid  is  not  large,  and  the  waters  do  not 
sparkle  m  the  glass,  they  are  termed  simply  carbonated  chalybeates,  or,  from  the  earthy 
and  alkaline  salts  which  they  contain,  saline  carbonated  chalybeates.  The  waters  ot 
Tonbridge  Wells,  Oddy's  saline  chalybeate  at  Harrowgate,  and  the  Islington  Spa  near 

London,  are  of  this  kind.  ,  ,  ,    ,    .  ^   ^i        ,7      /•  / 

Osann'  and  Schwartze'  divide  the  carbonated  chalybeate  into  the  earthy  saline,  (e.  g. 
Pyrmont),  the  alkaline-saline  {e.  g.  Franzensbad  or  Egar),  the  alkaline-earthy  {e.  g.  Spa), 
and  the  earthy  {e.  g.  Wildungen). 

Order  2.  Sulphated  Chalybeates.  {Aquce  mtriolicce) contain  sulphate  of  iron, 
and  some  of  them  also  contain  chloride  of  iron.  Neither  exposure  to  the  air  nor  boiling 
precipitates  all  the  iron,  and  in  this  respect  the  sulphated  chalybeates  are  distinguished 
from  the  carbonated  ones. 

Some  of  them  contain  sulphate  of  alumina,  and  are  denominated  aluminous  sulphated 
chalybeates.  Of  these  the  Sand  Rock  Spring  in  the  Isle  of  Wight,  the  Strong  Moffat 
Chalybeate,  Vicar's  Bridge  Chalybeate,  and  the  Passy  waters,  are  examples.  _  The  waters 
of  Buckowina,  in  Silesia,  are  of  this  kind ;  but  they  contain  also  chloride  of  iron. 

The  Cransac  waters  contain,  besides  the  sulphate  of  the  sesquioxide  of  iron  and 
sulphate  of  alumina,  a  considerable  quantity  of  sulphate  of  manganese  ;  in  consequence  of 
which  they  have  been  denominated  the  sulphated ferro-manganesian  waters-^ 

Those  sulphated  chalybeates  which  are  devoid  of  sulphate  of  alumina  may  be  termed 
simply  sulphated  chalybeates.  The  Alexisbad  or  Selken-Brunnen  contain  both  sulphate 
and  chloride  of  iron,  but  are  devoid  of  sulphate  of  alumina. 

The  chalybeate  waters  operate  in  a  similar  manner  to  the  other  ferruginous 
compounds  already  noticed  (see  ante,  p.  193). 

The  acidulated  carbonated  chalybeates  sit  more  easily  on  the  stomach  than 
other  ferruginous  agents,  in  consequence  of  the  excess  of  carbonic  acid  which 
they  contain. 

The  aluminous  chalybeates  are  very  apt  to  occasion  cardialgia,  especially 
if  taken  in  the  undiluted  state. 

The  use  of  chalybeate  waters  is  indicated  in  cases  of  debility,  especially 
when  accompanied  with  that  condition  of  system  denominated  anfemia.  They 
have  long  obtained  a  high  celebrity  for  the  relief  of  complaints  peculiar  to 


'  Physikal.  u.  med.  DarsteUang  der  Mdlquellen,  3  Bde.  1842. 

-  Allgemeine  und  specielle  Heilquellenlehre,  folio,  Leipzig,  1839. 
See  Notice  sur  les  Eaux  Minerales  Natiirdles  dn  Cransac^  deparlemmt  de  I'Aveyron ;  Eaux 
Ferro-Manganesiennes,  sulfatees,  par  le  Dr.  Ducoiix  (de  Blois),  Paris,  1847  ;  an  English  translation 
of  the  preceding,  with  some  additions  and  modifications,  entitled  Thn  Mineral  IFaiers  avd  Vapour 
Baths  of  Cransan,  London,  1847  ;  also,  IVaite  mr  la  Nature  et  les  Proprivles  des  Eaux  Minerales 
el  Etuvet  de  Cransac,  par  M.  J.  F.  V.  Murat,  3emc  dd.  Rodez,  1843. 
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the  female  sex.  Their  employment  is  contraindicated  in  plethoric,  inflam- 
matory, and  febrile  conditions  of  system. 


CLASS  2.    SUIiPHUREOUS  OR  HEPATIC  WATERS. 

(Aquse  sulphurese  seu  hepaticee.) 

These  waters  are  impregnated  with  hydrosulphuric  acid  (sulplmretted 
hydrogen) ;  in  consequence  of  which  they  have  the  odour  of  rotten  eggs,  and 
cause  "black  or  brown  precipitates  (metallic  sulphurets)  with  solutions  of  the  salts 
of  lead,  silver,  copper,  bismuth,  &c.  Those  sulphureous  waters  which  retain, 
after  ebuUition,  their  power  of  causing  these  precipitates,  contain  a  sulphuret 
(hydrosulphuret),  usually  of  calcium  or  sodium,  in  solution.  All  the  British 
sulphureous  waters  are  cold,  but  some  of  the  continental  ones  are  thermal. 
The  most  celebrated  sulphureous  waters  of  England  are  those  of  Harrowgate;i 
those  of  Scotland  are  Moffat  and  Eothsay;  of  the  continent,  Enghien, 
Bareges,  Aix  (near  Geneva),  Aix-la-Chapelle^  (or  Aachen),  and  Baden. 

Dk.  M.  Gaiednee's  Table  of  the  Quantity  op  Suiphubetted  Hydrogen  in 

Sulphureous  Waters. 

100  Cubic  inches  of  the  Water  of  Cu^ 

'Bareges  in  tlie  Pyrenees,  contains  

Caulerets  in  ditto   

St.  Sauveur  in  ditto   

Schinznacli  in  C.  Aargau  in  Switz.  ... 

Aachen  in  the  Lower  Rhine  

Warmhrunn  in  Silesia   

Landeck  in  county  of  Glatz   

__Baden  near  Vienna   

'Harrowgate  in  England  (old  well)  

Moffat  in  Scotland  

Strathpeffer  in  ditto  (upper  well)   

Enghien  in  France  

Nenndorff  in  Hesse  

Winslar  in  Hauover  

Eilsen  in  Lippe  

Cold   ■{  Meinberg  in  ditto  

Weilbach  in  Nassau   

Berka  in  Thuriiigia   

Booklet  in  Franconia   

Doberan  in  Mecklenburg  

Beutheim  in  Germany   

Sironabad  in  Hesse   

__Dinkhold  in  Nassau   

mi      1  1  ,.^^„a  -n-rnt^r-  TiovP  hppn  divided  Iiito  fouT  kinds,  viz.  the  alkaline-muriatic 

y  EngMeB):  and     ferruginous  saline  {e.  g.  Ncumarkt  and  Ilosenhc.n). 
The  general  operation  of  the  sulphureous  waters  is  stimulant,  and  ' 


Thermal. 


ches  of  Gas. 

Authority. 

20-0 

Liidemaun. 

50-0 

Ditto. 

16-6 

Ditto. 

30-11 

Peschier. 

45-78 

Monheim. 

17-17 

Osaun. 

14-88 

Ditto. 

11-83 

Ditto. 

5-94 

Scudamore.^ 

7-58 

Thomson. 

9-44 

Ditto. 

1-60 

Lougcliamps 

40-90 

Osauii. 

51-51 

Ditto. 

27-21 

Ditto. 

30-91 

Ditto. 

22-32 

Ditto.-* 

20-60 

Ditto. 

17-17 

Ditto. 

18-20 

Ditto. 

15-45 

Ditto. 

2-63 

Bilchucr. 

8-6 

Kolb. 

IS 


1  SeeDr 

2 
3 


see  UT.  A.  Hunter's  Treatise  on  ..      -  -y  -~  ^  ^    .       i>,,:..„,if,  104.0 

See  Wctzkr'9  -Descriytion  of  the  Mineral  ^W^'^'^  "f  i^'^'f^^^^^^ 
I  have  not  admitted  the  waters  of  Cheltenhani  mto  this  hst,  m  ^i,.)'^^^^ 
nstancy  of  the  sulphureous  i-proguation.  0«>c™^ 


the  Mineral  Waters  of  TIarroxogate,  Loudon,  1830. 


inconstancy  of  the  sulphureous  nnpregu.   .      ^  - 

any  of  the  analyses  of  sime  of  the  recent  springs  represent  Ihcir  natural  composition. 
*  30-9,  Crevc  (^Stijt's  Nassaii,  p.  577).— M.  G. 
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adapted  for  chronic  complaints.i  They  are  supposed  to  possess  a  specific 
power  over  the  cutaneous  and  uterine  systems.  They  are  employed  both  as 
external  and  internal  agents ;  in  chronic  skin  diseases  (as  lepra,  psoriasis, 
scabies,  pityriasis,  herpes,  &c.) ;  in  derangements  of  the  uterine  functions 
(amenorrhoea  and  chlorosis);  in  old  syphilitic  cases;  in  chronic  rheumatism 
and  gout;  and  in  other  diseases  in  which  sulphur  or  its  compounds  have 
been  found  serviceable  (see  ante,  p.  187).  On  account  of  their  stimulant 
effects,  they  are  contraindicated  in  all  plethoric  and  inflammatory  conditions 
of  the  system,  and  their  employment  requires  caution,  especially  in  weak  and 
irritable  constitutions. 


CLASS  3.   ACIDULOUS  OR  CARBONATED  WATERS. 

(AquEe  acidulse.) 

These  waters  owe  their  remarkable  qualities  to  carbonic  acid  gas,  which 
gives  them  an  acidulous  taste,  a  briskness,  a  sparkling  property,  and  the 
power  of  reddening  litmus  slightly,  but  fugaciously,  and  of  precipitating  hme 
and  baryta  waters.  When  they  have  been  exposed  to  the  air  for  a  short 
time,  this  gas  escapes  from  them,  and  the  waters  lose  their  characteristic 
properties. 

Most  mineral  and  common  waters  contain  a  greater  or  less  quantity  of  free 
carbonic  acid.  Ordinary  spring  or  well  waters  do  not  usually  contain  more 
than  three  or  four  cubic  inches  of  carbonic  acid  gas  in  100  cubic  inches  of 
water.  Dr.  Henry  found,  in  one  experiment,  3'38  inches.^  But  the  waters 
called  acidulous  or  carbonated  contain  a  much  larger  quantity.  Those 
which  have  from  HO  to  60  cubic  inches  of  gas  are  considered  rich ;  but  the 
richest  have  from  100  to  200  or  more  inches.^  Alibert*  states  that  the 
waters  of  Saint  Nectaire  contain  400  cubic  inches  in  100  of  the  water.  Most 
of  the  waters  of  this  class  contain  carbonate  or  bicarbonate  of  soda  :  these  are 
termed  acicliilo-alkaline.  The  Selters^  (often  called  Seltzer),  Altwasser, 
Salzbrunn,  Eeinerz,  and  Pyrmont  (acidulous)  waters,  are  of  this  kind.  Tre- 
quently  they  contain  carbonate  of  the  protoxide  of  iron  also  :  they  are  then 
termed  the  acidulous  carbonated  chalyheates,  which  have  been  already  no- 
ticed (see  a77.te,  p.  305).  The  only  acidulous  or  carbonated  spring  in  Great 
Britain  is  that  of  Irkeston,  near  Nottingham,  and  which  has  been  described 
by  Mr.  A.  F.  A.  Greeves^  and  by  Dr.  T.  Thomson.? 

The  acidulous  or  carbonated  waters  have  been  divided  into  four  kinds,  viz. 
the  alkaline -muriatic  {e.  g.  Selters)  ;  the  earth-muriatic  {e,  g.  Kissingen 
[Maxbrunnen]) ;  the  earthy-alkaline  (t-.  ^.  Salzbrunn) ;  and  t\iQ  ferrugi- 
nous  {e.  g.  Geilnau). 


'  See  some  Observations  on  the  Efficacy  of  Sulphureom  Waters  in  Chronic  Complaints,  by  Dr. 
J.  Armstrong,  iu  his  Practical  Illustralions  of  the  Scarlet  Fever,  2d  edition,  London,  1818.. 
^  Thomson's  System.  Chem.  6th  edit.  vol.  iii.  p.  I'JS. 
Gairdner,  op.  cit.  p.  30. 

Nouveaux  Elemens  de  Th'rapeutique,  56me6dit.  torn.  iii.  p.  Rl?. 
*  See  some  E-rperiments  relative  to  the  Analysis  and  Virtues  of  Seltzer  Water,  by  Dr.  Brocklesby, 
iu  the  Medical  Observations  and  hu/tciri/'s,  vol.  iv.  ]).  7)  2d  edit.  London,  1772. 
"  Account  of  the  Medicinal  Water  of  Ilkeston,  1833. 
'  Cyclopredia  of  Practical  Medicine,  art.  Waters,  Mineral. 
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Thermal . 


Dr.  M.  Gairuneu's  Table  of  the  Quantity  oi'  Carbonic  Acid  in  Acidulous  Water. 

Cuh.  Inches 

100  Cubic  Inches  of  Water  of 

Bath  in  England,  contains  

Bristol  in  ditto   

Buxton  in  ditto   

St.-Nectaire  in  France   

Karlsbad  in  Bohemia  

Gurgitello  in  Ischia  

Carratraca  in  Spain   

Maschuka  in  the  Caucasus  

Eisenberg  in  ditto   

Petersquellen  in  ditto  

Schlangenbad  in  Nassau  (Schachtbrun) 

Ems  in  ditto  (Kranchesquelle)   

Ditto  (at  Wall  of  Lahn)  ,. 

Wiesbaden  in  ditto  (No.  1)  

Tunbridge  in  England   

Harrowgate  in  ditto  (old  sulphur  well) . . . 

Cheltenham  in  ditto  (old  well)   

Pitcaithly  in  Scotland  

Andabra  in  France  

Engheiu  les  Bains  in  ditto  

Godelheim  in  Germany   

Cudowa  in  County  of  Glatz  

Pyrmont  in  Germany  

Konigswarth  in  Bohemia   

Schwalheim  in  the  Wetterau   

Booklet  in  Frauconia  

Franzensbad  in  Bohemia   

Geilnau  on  the  Lahn   

Fachingen  on  ditto   

Selters  in  Nassau  (Nieder)  

Liehenstein  in  Thuringia   

Tarasp  in  Switzerland  

-{  Kissingen  in  Germany   

Imnau  in  Wurtemburg   

Alexaudersbad  

Bilin  in  Bohemia   

Schwalbach  in  Nassau  

Spa  in  Belgium   

Ballstown,  State  of  New  York   

Kislawodsk  in  the  Caucasus   

Dinkhold  in  Nassau   

Oberlahnstein  in  ditto  

Marienfels  in  ditto  

Soden  in  ditto...  

Cronberg  in  ditto   

Montabaur  in  ditto  

Braubach  in  ditto  (Salzhorn)  

Langenschwalbach  (Weinbrunn)....  

Marienbad  in  Bohemia  (Kreutzbr.)  ... 

Saidschiitz  in  ditto  

Piillna  in  ditto   


Cold. 


of  Gas. 

Temp. 

Authority. 

4-16 

114°F. 

R.  Phillips. 

12-99 

74 

Carrick. 

0-649 

82 

Scudamore. 

400-0 

75 

Alibert.' 

1100 

165 

Berzelius. 

89-14 

122 

Giudice.^ 

10-70 

66 

Alibert. 

60-9 

118 

Hermann. 

09.7 

xuo 

TJiftn 
J-/11LU. 

1  Ci^ 
XVti 

fi-0 

87 

K  not  TIP  1" 

86 

Ditto. 

UJiC'  J. 

158 

Ditto. 

3-485 

... 

Scudamore.^ 

4-125 

... 

Ditto. 

12-50 

... 

Fothergill,  1788 

3-463 

... 

Murray. 

100-0 

... 

Berard. 

0-674 

... 

Longchamps.^ 

224-9 

Witting. 

202-6 

... 

Mogalla. 

151-1 

... 

Brandes. 

139-1 

... 

Wetzler. 

129-0 

Wurzer. 

112-5 

... 

Vogeimann. 

88-67 

... 

Trommsdorff. 

163-2 

Bischoff. 

134-8 

... 

Ditto. 

108-7 

... 

Ditto. 

109-9 

Trommsdorff. 

109-9 

... 

Capeller. 

85-85 

... 

Vogel. 

89-28 

Kielmayer. 

94-09 

... 

Hildebrandt. 

74-69 

... 

Reuss. 

73-83 

... 

Ruhe. 

74-45 

... 

Monheim. 

300.0 

. .  • 

Hosack. 

151-2 

... 

Hermann. 

143-9 

•  •  • 

Kolb. 

55-6 

... 

Amburger. 

92-5 

... 

Kastner. 

88-0 

... 

Meyer. 

106-2 

« .  J 

Ditto. 

58-8 

Jacobi. 

58-4 

Bruckmanu. 

89-1 

Kastner. 

125-0 

Struve. 

20-0 

Ditto. 

0-9 

Ditto.* 

'  I  have  assumed  the  coldest  spring  to  be  that  which  contains  this  large  quantity  of  gas,  which  is 
not  particularly  specified  :  there  are  seven  springs,  ranging  from  74  to        1'.— M-  tr, 

2  Viaggio  Medico.    Half  of  the  acid  escapes  at  144  ,  and  the  whole  at  107  •— ^' 

3  After  being  heated  to  144°  F.  it  contained  2-730.— M.  G. 

,   4  Parts  by  weight  in  10,000  of  water.— M,  t     1   ,1  -a 

s  In  all  these  instances  the  carbonic  acid  was  obtained  by  boihng,  which  expels  not  only  the  acid 
which  is  in  an  uncombiued  state  in  the  natural  water,  but  also  the  excess,  which  goes  to  convert  the 
carbonates  of  acidulous  waters  into  bicarbouatcs. — M.  G. 


Saline  Waters  Purging. 
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Those  acidulous  waters  which  owe  their  medicinal  activity  principally  to 
the  carbonic  acid  wliich  they  contain,  act  chiefly  on  the  digestive,  renal,  and 
nervous  systems ;  but  their  effects  are  transient.  They  are  cooling,  refreshing, 
and  exhilarating,  and  frequently  relieve  nausea.  They  augment  and  alter  the 
renal  secretion.  Sometimes  they  occasion  a  sensation  of  fulness  in  the  head, 
or  even  produce  slight  temporary  intoxication.  They  are  used  in  some 
disordered  conditions  of  the  digestive  organs,  especially  when  connected  with 
hepatic  derangement,  in  dropsical  complaints,  in  uterine  affections,  and  in 
various  other  cases,  which  will  be  more  fully  noticed  when  treating  of  carbonic 
acid.  When  the  acidulous  waters  contain  the  protocarbonate  of  iron,  their 
effects  and  uses  are  analogous  to  those  of  the  ferruginous  springs  already 
noticed. 

The  acidulo-alkaline  waters  are  useful  in  the  lithic  acid  diathesis,  in  gout 
and  rheumatism,  &c. 

The  acidulous  or  carbonated  waters  are  considered  to  be  objectionable  in 
febrile,  inflammatory,  and  plethoric  subjects. 

CLASS  4.   SALINE  WATERS. 

(Aquae  salinae.) 

These  waters  owe  their  medicinal  activity  to  their  saline  ingredients ;  for 
although  they  usually  contain  carbonic  acid,  and  sometimes  oxide  of  iron 
or  hydrosulphuric  acid,  yet  these  substances  are  found  in  such  small  quan- 
tities as  to  contribute  very  sHghtly  only  to  the  medicinal  operation  of  the 
water. 

Saline  mineral  waters  may  be  conveniently  divided  into  five  orders,  founded 
on  the  nature  of  the  predominating  ingredient. 

Order  1.  Purging  Saline  Waters. — The  leading  active  ingredient  of  the  waters  of  this 
order  is  either  the  sulphate  of  soda  or  the  sulphate  of  magnesia;  but  the  chlorides  of 
calcium  and  magnesium,  which  are  usually  present,  contribute  to  their  medicinal  eificacy. 

The  purging  saline  waters  are  of  two  kinds  :  some  owe  their  activity  to  sulphate  of 
magnesia,  others  to  sulphate  of  soda. 

a.  Bitter  Purging  Waters;  Bitter  Waters;  Bitter-salt  Waters. — In  these  waters 
sulphate  of  magnesia  predominates.  The  waters  of  Epsom  and  Scarborough^  in  England, 
and  of  Seidlitz,  Saidschiitz,  and  Piillna,  on  the  continent,  are  of  this  kind.  Some  thermal 
waters,  as  those  of  Acqua  del  Pozzeto,  near  Pisa,  contain  sulphate  of  magnesia. 

jS.  Olauber-salt  Waters. — This  name  is  given  by  some  writers  on  mineral  waters  to 
those  waters  which  owe  their  purgative  qualities  to  sulphate  of  soda. 

Some  of  these  are  warm,  and  possess  alkaline  qualities  ;  and  they  are  therefore  called 
the  toarm  alkaline  glauher-salt  waters.    To  this  division  belong  the  Carlsbad^  waters. 

Some  are  cold  and  alkaline,  and  are  termed  cold  alkaline  glauher-salt  waters  ;  as  those 
of  Marienbad  (the  Kreuzbrunnen  and  Eerdinandsbrunnen)  and  Erauzensbrunn  (the 
Salzquelle). 

Some  are  devoid  of  alkaline  properties,  but  contain,  besides  sulphate  of  soda,  various 
earthy  and  alkaline  salts.  They  are  the  earthy  glauher-salt  waters.  To  this  division 
belong  the  springs  of  Cheltenham,'  Leamington,''  and  Spital. 


'  See  Dr.  Short's  Natural,  Hxperimental,  and  Medicinal  History  of  the  Mineral  Waters  of 
Berhyshire,  Lincolnshire,  and  Yorkshire,  particularly  of  Scarborough,  London,  1734. 

^  See  Krcysig,  On  the  Internal  Use  of  the  Mineral  Waters  of  Carlsbad,  Marienbad,  Ems,  &c., 
translated  by  Thomson,  1824. 

^  See  Dr.  Scudamore  on  Cheltenham  waters,  in  his  work  cu  Mineral  Waters,  before  quoted ;  also 
Maccabe's  Treatise  on  the  Cheltenham  Waters,  London. 

See  Dr.  Lambe's  analysis,  in  the  Manchester  Memoirs,  vol.  v. ;  also  Dr.  Scndnmore's  work 
before  quoted,  and  Dr.  Loudon's  Practical  Dissertation  on.  the  Waters  of  Leamington  Spa,  1828. 
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INORGANIC  BODIES.— Water. 


In  full  doses,  the  waters  of  this  order  are  mild  cathartics.  In  small  and  repeated  doses 
they  act  as  refrigerants  and  alteratives.  They  are  useful  in  diseased  liver,  dropsical 
complaints,  habitual  constipation,  hemorrhoids,  determination  of  blood  to  the  head,  &c. 

Order  2.  Salt  or  Brine  Waters. — The  characteristic  ingredient  of  these  waters  is 
chloride  of  sodium.  Iodine  or  bromine,  or  both,  have  been  recognised  in  some  of  them, 
and  doubtless  contribute  somewhat  to  the  medicinal  effects. 

Those  salt  waters  whose  chief  ingredient  is  chloride  of  sodium,  with  which  they  are 
largely  impregnated,  are  called  brine  springs.  In  England,  the  principal  are  Middlewich 
and  Nantwich  in  Cheshire,  Shirleywich  in  Staffordshire,  and  Droitwich  in  Worcestershire. 
The  springs  of  Ashby-de-la-Zouch,  in  Leicestershire,  contain,  besides  a  large  quantity  of 
common  salt,  a  considerable  quantity  of  chloride  of  calcium.  The  Elreuznaoh  and 
Salzhausen  springs  may  be  referred  to  in  this  division. 

In  the  saline,  thermal  springs  chloride  of  sodium  is  the  chief  constituent,  but  it  is 
associated  with  various  other  alkaline  and  earthy  salts.  The  waters  of  Wiesbaden, 
Baden-Baden,  and  Boui-bonne,  are  of  this  kind. 

In  some  of  the  saline  cold  springs  chloride  of  sodium  is  the  leading  ingredient,  but 
associated  with  other  salts ;  as  the  waters  of  the  Cheltenham  Old  Well,  of  Leamington, 
and  the  spring  at  Pyrmont. 

Some  of  the  salt  springs  contain  iron,  and  are  in  conseqvience  called  the  chalybeate  salt 
springs  ;  as  those  of  Kissingen  (Bagozzibrunnen)  and  Homburg. 

Bromine  or  iodine,  or  both,  have  been  detected  in  the  state  of  bromide  and  iodide  in 
several  of  the  salt  springs,  which,  in  consequence,  have  been  denominated  bromide  and 
iodine  salt  springs.  The  English  brine  springs  before  mentioned,  the  Woodhall  or  Iodine 
Spa^  near  Horncastle  in  Leicestershire,  and  the  Kreuznaeh  brine  springs,  are  of  this  kind. 

Taken  in  large  quantities,  saline  or  brine  waters  are  emetic  and  purgative.  In  small 
but  continued  doses  they  aet  as  alteratives,  and  are  supposed  to  stimulate  the  absorbent 
system.  They  have  been  principally  celebrated  in  glandular  enlargements,  especially  those 
which  are  of  a  scrofulous  nature. 

The  water  of  the  Dead  Sea  belongs  to  this  order  (see  antey  p.  301). 

Order  3-  Calcareous  Waters. — Those  saline  mineral  springs  whose  predominating 
constituent  is  either  sulphate  or  carbonate  of  lime,  or  both,  are  denominated  calcareous 
waters. 

The  Bath,  Bristol,  and  Buxton  thermal  waters  are  of  this  kind. 

When  taken  internally  their  usual  effects  are  stimulant  (both  to  the  circulation  and  the 
urinary  and  cutaneous  secretions),  alterative,  and  constipating ;  and  are  referable,  in  part, 
to  the  temperature  of  the  water,  in  part  to  the  saline  constituents.  Employed  as  baths, 
they  are  probably  not  much  superior  to  common  water  heated  to  the  proper  temperature  ; 
but  tliey  have  been  much  celebrated  in  the  cure  of  rheumatism,  chronic  skin  diseases,  &c. 

Bath  water^  is  generally  employed,  both  as  a  bath  and  as  an  internal  medicine,  in 
various  chronic  diseases  admitting  of,  or  requiring,  the  use  of  a  gentle  but  continued 
stimulus ;  as  chlorosis,  hepatic  affections,  gout,  rheumatism,  lepra,  &c.  Diabetes  has 
appeared  to  be  benefited  by  it.  _  -,.     ,     i      j-  • 

Buxton  water,  taken  internally,  has  been  found  serviceable  m  disordered  conditions 
of  the  digestive  organs,  consequent  on  high  indulgence  and  intemperance ;  in  calculous 
complaints ;  and  in  gout :  employed  externally,  it  has  been  principally  celebrated  in 
rheumatism.^   

1  See  Granville's  Spas  of  England,  vol.  ii.  p.  104. 
^  For  au  account  of  the  Batli  waters,  see — 

"William  Oliver,  A  Practical  Dissertation  on  Bath  Waters,  Bath,  1710.  j  t>  ■  t  t 

Dr.  Sutherland,  Natural  lUstori/,  Analysis,  and  General  Virtues  of  the  Bath  and  Bristol 
/Trt^m',  London,  1703.  , 

Dr.  Falconer,  A  Practical  Bis.iertalion  on  the  Medicinal  Efccts  of  the  Bath  Waters,  iJatli,  1  /  JU. 

Dr.  Gibbcs,  A  Treatise  on  the  Bath  Waters,  1800  ;  another  edition,  1812. 

Dr.  E.  Bai-low,  Essag  on  the  Bath  Waters,  London. 

Mr.  Spry,  A  Practical  Treatise  on  the  Bath  Waters,  London,  1823.  .  r,  s 

3  On  (he  Buxton  waters  see  an  anonvmons  Treatise  on  the  Nature  and  liHnrs  of  Ihurlon 
Water,  London,  1701;  Dr.  G.  Fcarson's  Observations  and  E.rperimrnts  for  i7iv,:sti!jatin<j  the 
Chemical  History  of  llie  Temd  Springs  at  Buxton,  London,  1784  ;  Dr.  James  pennian  s  mscrva^ 
lions  on  the  Effects  of  Buxton  Water,  London,  1793  ;  M  r.  W.  M.  Robertson  s  Medicinal  Property 
of  Buxton  Water,  Loudou;  aud  Sir  Charles  Scuduniore's  work  already  quoted. 


Alkaline  Waters;  Siliceous  Waters. 
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The  water  of  Bristol  Hot-well  is  taken  in  dyspeptic  complaints  and  pulmonary  con- 
sumption. 

order  4.  AlKaiiue  Waters.-Tlie  mineral  waters  denominated  al^^^^^^^ 
bouate  or  bicarbonate  of  soda  as  their  characteristic  ingreaient.    The  therma  sp  in^s  oi 
Si  and  Ea.s  belong  to  this  order.    The  waters  of  this  order  pass  insensibly  into,  and 
-vro  therefore  closely  related  to,  the  waters  of  the  preceding  classes.  . 
"'%^Sss^hTcolt.h.  carbonate  of  soda,  with  a  considerable  excess  of  carW 
a.e  Lfiinat^d  afMo-^^aU^^  have  been  aWy  ^^^^^^^Z 

salt  which  they  contain.  The  Carlsbad  waters  are  also  aciddo-alkaline  but  on  account  ot 
the  Ihate  of  soda  which  they  contain  are  called  warm  alkahne  glmbersaU  (^e^ 
«Xp  311).    The  cold  alkaline  glaubenalt  waters  before  noticed  (see  ante,  p.  311)  are 

^"^^JoTelfwtcfcS^^^^^  of  soda  is  associated  with  protocarbonate  of  iron  and  excess 
of  cSicIcid,\ave  been  referred  to  under  the  head  of  acid dous  carbonated  cUly- 

'Ihe^ody  mt?al  wIL  in  tlds  country  which  contain  carbonate  of  s^^^^^^^^^^^ 
Malvern^  in  Worcestershire;  and  Ilkeston,  m  Derbyshu-e,  near  Nott  ngham    but  the 
q^ntTty  in  both  cases  is  very' small.    The  first,  which  is  a  very  P^;^^-,^^^' ^^^^^^^^^ 
n-fil  narts  of  the  carbonate  in  10,000  of  the  water,  and  the  second  3  355  grains  in  an 
?mpeSS  gin    external  use  the  alkaline  waters  are  principally  valuable  on  account 
o7theneteigent  aualities.    When  taken  internally,  they  ap    on  the  urinary  organs 
They  may  be  employed  in  calculous  complaints  comiected  with  lithic  acid  diathesis,  in 
gout,  in  dyspepsia,  &c. 

Order  5.  Siliceous  Waters.— Most  mineral  waters  contain  traces  of  silica,  but  some 
contam  it  in  such  abundance  that  they  have  been  denominated  sihceous.  Ihus  m  the 
boiling  springs  of  Geyser  and  Reikum,  in  Iceland,  it  amounts  to  nearly  one-halt  ot  aUthe 
solid  constituents,  "in  these  waters  the  silica  is  associated  with  (silicate  oi  soda) 
sulphate  of  soda,  and  chloride  of  sodium.*^  I  am  unacquainted  with  their  action  on  the 
body.    It  is  probably  similar  to  that  of  the  alkaline  waters, 

For  the  following  table  of  the  fixed  constituents  of  some  of  the  most 
celebrated  mineral  waters,  I  am  indebted  to  Dr.  Gairdner's  work 


1  Consult  Dr.  Carrick's  Dissertation  on  the  Chemical  and  Medical  Properties  of  the  British  Hot- 
well  Water,  Bristol,  1797. 

2  Die  Bdder  von  Teplitz,  von  A.  Reuss,  Teplitz,  1835.  ' 

3  The  deep-well  water  of  the  London  basin  contains  carbonate  of  soda  (see  ante,  p.  299),  but  this 
is  not  included  among  mineral  waters. 

■*  For  an  account  of  the  Malvern  waters,  see  Dr.  J.  Wall's  Exjjeriments  and  Observations  on  the 
Malvern  Waters,  Worcester,  17G3  ;  Dr.  M.  Wall's  Malvern  Waters,  Oxford,  1806  ;  and  Mr. 
Addison's  Dissertation  on  the  Nature  and  Properties  of  Malvern  Water,  Loudon,  1828, 

5  See  Dr.  Black's  analysis,  in  the  Transactions  of  the  Royal  Society  of  Edinburgh,  vol,  iii. ;  also 
Faraday's,  in  Barrow's  Visit  to  Iceland. 

"  Essay  on  the  Natural  History,  Origin,  Composition,  and  Medicinal  Effects  of  Mineral  and 
Thermal  Springs,  London,  1832. 
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INOEGANIC  BODIES.— Watek. 


Tor  further  details  respecting  mineral  waters  in  general,  tlie  reader  is 
referred  to  the  following  works  : — 

Dr.  J.  Rutty. — Methodical  Sj/nopsis  of  Mineral  Waters,  Lond.  1757. 
Dr.  W,  Munro — Treatise  on  Mineral  Waters,  Lond.  1770. 

Dr.  W.  ^axmAQXs— Treatise  on  the  Chemical  History  and  Medical  Powers  of  some  of  the 

most  celebrated  3Iineral  Waters,  Lond.  1800. 
G.  P.  L.  luchs—Si/stematische  Benchreihung  alter  Oesundbrunnen  und  B'dder  der 

bekannten  Lander,  vorziiglich  Ueutschlands,  sowohl  nach  ihrer  physisch-cIiemiscJien 

Beschaffenheit,  2  Bd.    Jeiica,  1801. 
C.  F.  Mosch— Die  B'dder  und  Heilbrunnen  Deutschlands  und  der  Schweiz,  Leipzig,  1819. 
Alibert — Precis  historique  sur  les  Eaux  Minerales,  Paris,  1826;  also  in  his  Nouveaux 

Siemens  de  Therapeutique,  3me  torn.  5me  ed.  Paris,  1826. 
C.  Stucke — Abhandlung  von  den  Mineralquellen  in  Allgemeinen,  und  Versueh  einer 

Zusammenstellung  von  880  der  bekannteren  Mineralquellen  und  Salinen  Deutschlands, 

der  Schweitz  und  einiger  angrenzender  Lander,  mit   analytisclien  Tabellen  worin 

etwa  250  chemisehe  Analysen  von  Mineralquellen  angegehensind.    Nebst  1,  Charte  von 

Deutschlands  Mineralquellen.    Coin.  1831. 
E.  Os&mi—Phi/sikalisch-medicinische  Barstellung  der  bekannten  Eeilquellen  der  vor- 

ziiglichsten  Lander  Europa's,  Berlin,  ler  Tlieil,  1829.— 2er  Theil,  1832.— 2te  Aull. 

1839. 

L.  E.  v.  Zeidlitz — Balneographisch-statist.-histor.  Hand-  und  Wdrterbuch,  oder  die  Heil- 

quellen  und  Oesundbrunnen  Deutschlands,  &c.    Leipzig,  1834. 
Sir  C.  Scudamore — On  the  Properties  of  the  Mineral  Waters  of  England,  8vo.  2d  edit. 

1833. 

Dr.  T.  Thomson — (hjclopcedia  of  Practical  Medicine,  art.  Waters,  Mineral,  vol.  iv. 
Lond.  1835. 

Mr.  lA^Q—An  Account  of  the  most  frequented  Watering  Places  on  the  Continent, 
Lond.  1836. 

Patissier  et  Bourtron  Charlard— ir<z;2z<e/  des  Eaux  Minerales  Naturelles,  2nde  edit 
Paris,  1837. 

Dr.  A.  B.  Granville— Spas  of  Germany,  Lond.  1837.— 2d  edit.  1838. 

G.  W.  Schwartze — Allgemeine  und  specielle  Heilquellenlehre,  Leipzig,  1839. 

A.  Yetter — Theoretisch-praktisches  Handbuch  der  Heilquellenlehre.    Berl.  1839,  2te 
Ansg.  1845. 

J.  P.  Simon— Zl^e  Heilquellen  EuropcHs,  mit  vorzugl.   Berilcksichtig.  ihrer  chem.  Zu- 
sammensetzung  nach  ihrem  physikal.  u.  Med.  Verhalten  dargestellt.    Berlin,  1839. 

H.  C.  W.  Hufeland— Pm/^^.  Uebersicht  der  vorzugl.  Heilquellen.    Teutschlands  nach 
eigenen  Erfahrungen.    Herausg.  u.  ergiinzt  von.  E.  Osann.  4.  Aufl.  Berlin,  1840. 

Mr.  Lee — Principal  Baths  of  Germany,  1810. 

Dr.  J.  Johnson — Pilgrimage  to  the  Spas,  Lond.  1841. 

Dr.  A.  B.  Granville— Spas  of  England,  Northern,  Midland,  and  Southern,  1841. 
Sir  A.  Downie — On  the  Efficacy  of  Mineral  Waters  in  the  Cure  of  Chronic  Complaints, 
12mo.  1841. 

lUTIFICIAL  MINERAL  WATERS.— In  this  country  the  demand  for  artificid 
mineral  waters  has  considerably  increased  of  late  years,  but  it  is  unnecessary 
in. this  place  to  enter  mto  any  details  respecting  their  maimfacture.  Those 
who  desire  information  on  this  subject  will  find  it  in  the  works  of  Soubeiran^ 
and  Guibourt.2  Under  Carbonic  Acid  the  reader  will  find  a  description  of 
'one  form  of  apparatus  used  in  this  country.^ 

1  Nouveau  Traiie  de  Phnrmade,  t.  ii.  2udc  edit.  Paris,  1840. 

2  Pharmacopce  Itaisonnec,  ou  Traiie  de  Fharmacic  praiiquc  ct  theorique,  pnr  N.  E.  Henry  cl 
G.  Guibourl,  3emo  <)dition,  rcvuo  ct  considcrablcinciit  aiigiiicnlec  par  N.  J.  B.  G.  Guiboiirt,  Paris, 
1841.  Till)  Oodcx  Fharmacopue  Frangaise,  also,  contains  I'oriiiuliu  for  the  pi-cparalion  of  urtiliciiJ 
iniueral  waters. 

3  The  mauiifactwc  of  Sodaic  uud  Magnman  Waters  will  be  described  licreafter. 
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4.  Hydrogenii  Binoxydum.  -  Binoxide  of  Hydrogen. 

Formula  HO^    Equivaletit  Weight  17. 

of  oxY-en.  It  whitens  the  epidermis  and  the  epitheliuni  of  the  tongue,  causing  a  pricKmg 
seusatfon,  and  it  thiekens  the  saliva.  It  must  not  be  confounded  with  either  aqua 
oxygenii  (see  ante,  p.  277)  or  the  aqua  nitrogenii  protoxydn. 


Order  III.  CARBON  AND  CARBONIC  ACID. 
5.  CARBONIUM.- CARBON. 

Symbol  C.   Equivalent  Weight  ^}   Hquivalent  Volume  of  Carbon  Vapour  (?)  ]  or 

HisTOEY  —The  term  carbon  (from  carho,  mis,  coal)  was  first  employed 
b.y  Morveau,  Lavoisier,  and  BerthoUet,  to  designate  tlie  pure  matter  of 
charcoal.  To  the  second  of  these  chemists  we  are  indebted  for  demonstrating, 
that  by  combustion  in  oxygen  gas  the  diamond  and  charcoal  yield  the  same 
product — namely,  carbonic  acid  gas. 

"Natukal  History.— Carbon  is  found  in  both  kmgdoms  of  nature  : 

a  In  THE  Inorganised  Kingdom.— When  pure  and  crystaUised,  it  constitutes  the 
diamond,  which  Sir  D.  Brewster^  suspects  to  be  of  vegetable  origm ;  but  a  specimen, 
described  by  Mr.  Heuland,^  was  found  in  a  primary  rock.  Plumbago  and  anthracite 
consist  principally  of  carbon.  The  bituminous  substances  (as  coal,  petroleum,  nap litlia, 
&c.)  also  contain  it.  These  are  admitted  by  geologists  to  be  of  vegetable  origm.  Uir- 
buretted  hydrogen  is  evolved  from  coal  strata,  marshy  places,  stagnant  waters,  6cc.  Car- 
bonic acid  is  found  either  in  the  free  state,  as  in  the  atmosphere,  in  mineral  waters  evolved 
from  the  earth  m  old  volcanic  countries,  &c.,  or  combined  with  metaUic  oxides,  in  tiie 
form  of  the  carbonate  of  lime,  iron,  &c.  It  is  remarkable  that  carbon  is  rare  among  the 
older  roclcs  ^  • 

^.  In  the  Oeganiseb  Kingdom.— Carbon  is  an  essential  constituent  of  all  organised 

beings,  both  vegetable  and  animal. 

Properties.— Carbon  is  a  solid,  odourless,  tasteless  substance,  neither 
fusible  (?)  nor  volatile ;  combustible  in  oxygen  gas,  and  yielding  carbonic 
acid  gas.  The  other  properties  of  carbon  are  so  varied,  that,  chemists  are 
obliged  to  admit  distinct  varieties  of  this  substance :  the  principal  are  the 
diamond,  fluml a fio,wA  charcoal  (animal  and  vegetable).  Of  these,  the 
two  latter  only  require  consideration  in  this  work. 

[Carbon,  hke  oxygen,  is  now  considered  to  assume  the  allotropic  form,  and  to 
show  varying  chemical  reactions  in  consequence.  The  diamond  and  plumbago 
must  be  regarded  as  merely  allotropic  forms  of  ordinary  carbon. — Ed.] 

'  [There  is  a  considerable  difference  of  opinion  among  chemists  respecting  the  equivalent  nnmber 
and  volume  of  carbon  vapour.  In  a  work  specially  devoted  to  Materia  Medica  \vc  liave  not  thought 
it  advisable  to  make  any  change. — Ed.] 

Edinb.  Philosophical  Journal,  vol.  iii.  p.  <.)8  ;  and  Philosophical  Magazine,  vol.  i.  p.  147, 1827. 

^  Cipolnginal  'PramacUons,  2d  scries,  i.  419. 

*  De  la  Beche,  Researches  in  Theoretical  Geology,  p.  32,  Loudon,  1834. 
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1.  Plumbago  vel  Graphites.  —  Graphite  or  Black  Lead. 

HtSTOEY. — Plumbago  (so  called  from  its  resemblance  to  pluml)um  or  lead,) 
or  graphite  (from  7pu(/)w,  I  write,  on  account  of  its  use  as  a  writing  material), 
was  probably  known  to  the  ancients;  but  it  was  first  accurately  distinguished 
from  other  bodies  with  which  it  had  been  previously  confounded,  especially 
with  molybdena  ijjimlpldde  of  molyhdemim),  by  Scheele,^  in  1779. 

The  terms  plumbago,  plumbum  nigrum,  and  molybdcena,  met  ■with,  in  Pliny,^  do  not  apply 
to  graphite. 

Natitea.l  History. — It  is  found  in  various  parts  of  the  world ;  chiefly  in 
primitive  rocks  and  the  coal  formations.  It  occurs  at  Borrowdale  in 
Cumberland,  in  various  parts  of  the  continent  of  Europe  (Bavaria,  Bohemia, 
Spain,  &c.),  in  Ceylon,  and  in  the  United  States  of  America.  A  very  pure 
grapliite  is  found  near  Bustletown  in  Pennsylvania. 

Graphite  is  found  either  crystallized  or  compact.  Crystallized  graphite 
{grafldtes  crystallinus)  may  be  foliated,  scaly,  or  radiated, :  its  forms  are 
thin  six-sided  tables  belonging  to  the  rhombohedric  system.  Compact 
graphite  {graphites  solidus)  occurs  either  massive  or  disseminated. 

Borrowdale  flumlago  is  of  fine  quality.  It  is  brought  to  London,  and 
sold  by  auction  at  a  public-house  in  Essex-street,  Strand,  on  the  first  Monday 
in  every  month.^  The  best  quahty  usually  sells  for  two  guineas  or  more  per 
pound,  and  is  employed  for  making  pencils. 

Spanish  Pliwihago  is  imported  from  Malaga,  It  is  probably  obtained  from 
the  mountain  of  Mora,  near  Marbella,  in  Andalusia.  It  is  sometimes  of 
superior  quality. 

Ceylon  or  East  India  plumbago  is  another  sort  which  is  extensively 
imported.    Its  quality  is  inferior. 

German  'plumbago  is  imported  from  Hamburgh.  It  is  of  inferior  quality, 
and  is  said  to  be  the  produce  of  Bohemia.  The  so-caUed  Mexican  black 
lead  is  imported  from  Hamburgh.* 

Properties. — As  found  in  commerce,  it  is  usually  in  kidney-shaped 
masses.  Its  colour  is  iron  or  steel-grey,  with  a  metallic  lustre.  It  has  a 
greasy  feel,  and  writes  easily  on  paper.    Its  specific  gravity  is  2*08  to_2-45. 

Characteristics. — It  is  known  to  be  carbon  by  its  yielding  carbonic  acid 
by  combustion  in  oxygen  gas.  When  burned,  it  usually  leaves  a  residuum 
of  silica  and  red  oxide  of  iron.  It  is  infusible  before  the  blow-pipe.  Its 
physical  properties  distinguish  it  from  most  other  varieties  of  carbon.  Some 
kinds  of  coal-gas  charcoal  {artificial  graphite)  closely  resemble  it.  Of  non- 
carbonaceous  substances,  molybdena  {bisulphide  of  mohjbdenum)  is  the  only 
substance  that  can  be  confounded  with  it  in  external  appearance. 


'  Essays,  p.  246. 

2  Ilisioria  Naiuralis,  lib.  xxxiv.  cnp.  47,  50,  and  53,  ed.  Valp. 

3  London  Medical  GaznUe,  vol.  xviii.  p.  267. 

4  [In  reference  to  the  sources  of  plumbapo,  we  find  tlie  following  among  some  no<cs  lelt  by  the 
late  Dr.  Percira :— "  Visited  the  Borrowdale  lend  mine  ;  was  told  no  plumbago  had  been  sent  lo 
market  for  three  years ;  now  engaged  in  running  a  level  in  order  to  find  the  vein  ,^not  been  successful 
at  present;  the  old  workings  are  discontinued"  (July  1849).  In  a  note  to  Dr.  I'ercra  from  a 
correspondent,  we  also  find  it  stated  that  "  Mexican  black  lead  is  much  adulterated  ;  sand,  black 
clay,  powdered  black  lead  crucibles,  and  inferior  qualities  of  lead,  being  used  for  the  purpose,  l  lie 
finest  plumbago  is  called  pencil  lead ;  the  inferior,  Naples  lustre,  Mexican  jet,  ice.  hpauisli  plum- 
bago is  scarcely  in  the  market."] 
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Purity.— Grapliite  usually  contains  traces  of  iron  and  silica.  When  of 
good  quality  it  is  free  from  all  visible  impurities  (sand,  stones,  &c.)  When 
heated  before  the  blow-pipe,  it  should  be  infusible,  and  not  evolve  any  odorous 
vapour  or  smoke  :  its  freedom  from  metalHc  sulphurets  (as  of  antimony  and 
lead)  is  thereby  shown.  It  is  insoluble  in  alkalies  and  acids.  Hydrochloric 
acid  boiled  with  it  should  dissolve  only  some  minute  portions  of  iron ;  and  the 
filtered  acid  liquid  should  yield  no  precipitate  on  the  addition  of  carbonate  of 
ammonia,  and  no  change  of  colour  when  sulphuretted  hydrogen  is  added  to  it. 

The  powder  sold  in  the  shops  under  the  name  of  black  lead,  for  polishing  iron  grates, 
&c.  is  an  adulterated  article,  and  is  unfit  for  medicinal  purposes.  It  is  usually  prepared 
by  reducing  the  quality  of  the  so-called  Mexican  plumbago  (German  plumbago)  by 
grinding  it  with  sand,  old  black  lead  crucibles,  a  substance  called  Bideford  black  (which 
I  am  mformed  is  a  kind  of  black  clay  found  near  Bideford  in  Devonshire),  and  an  inferior 
plumbago  called  common  lead,  seconds,  or  German  gunpowder  (from  its  being  granulated 
like  gunpowder).   When  reduced,  it  forms  Naples  lustre,  Mexican  jet,  black  lead,  &c. 

Wackenroder^  has  signalised  the  existence  of  a  commercial  graphite,  of  which  three- 
fourths  were  sulphuret  of  antimony. 

!For  ordinary  purposes,  powdered  graphite  is  purified  by  boiling  it  with 
nitro -muriatic  acid,  and  then  washing  and  drying  it. 

Dumas  and  Stas^  purified  it  for  analysis  by  heating  it  to  redness  with  caustic  potash, 
then  washuig  it  with  water,  boiliag  with  nitric  acid  and  nitro-muriatic  acid  to  extract  iron 
and  bases,  washing,  drying,  and  then  exposing  it,  at  a  white  heat,  to  a  stream  of  dry 
chlorine  gas,  by  which  chloride  of  iron  and  chloride  of  silicon  were  volatihsed.  When 
thus  purified,  it  contained  merely  a  trace  of  silica. 

Composition. — It  consists  essentially  of  carbon,  but  is  usually  mixed  with 
variable  proportions  of  silica,  iron,  and  other  substances.  The  following  are 
analyses  of  three  varieties  by  Vanuxen  -.^ — 


Borrowdale 

Borrowdale 

Bustletown 

{pure). 

{impure.) 

{pure). 

  88-37  .... 

  61-27  .... 

95-4 

Water   

  1-23  .... 

.....      533  .... 

0-6 

  10-10  .... 

2-6 

  100  .... 

  3-20  .... 

0-0 

Oxides  of  Iron,  Manganese,  &c. 

  3-60  .... 

  20-00  .... 

1-4 

Plumbago  

99-30 

99-90 

100-0 

I  suspect,  however,  that  tlie  finest  varieties  of  the  Borrowdale  graphite  contain 
a  smaller  quantity  of  foreign  matter  than  is  here  stated.  Graphite  has  been 
recently  analysed  by  Dr.  E.  P.  Marchand,*  who  states  that  1-4580  gramme 
of  native  graphite  left  a  residue  of  pure  white  silica,  without  a  trace  of  oxide 
of  iron,  weighing  only  0-0075. 

On  the  erroneous  supposition  that  the  carbon  was  chemically  combined 
with  iron,  graphite  was  formerly  called  carburet  or  percarhuret  of  iron. 
From  some  observations  of  Schrader,  however,  it  would  appear  that  the  iron 
is  in  combination  with  titanic  acid. 

Physiological  Effects. — Yarious  properties  have  been  assigned  to  it; 
but  further  evidence  is  wanting  to  establish  its  action  on  the  body.  Eichter^ 

'  Pharmnceutisches  Cenfral-Blalt  fiir  1838,  p.  524. 
^  Ann.  Chim.  et  Physiq.  Some  scr.  i.  p.  1-54. 
^  Silliman's  Journal,  vol.  x.  p.  105. 

Proceedings  of  the  Chemical  Society,  No.  i.  p.  12,  1841. 
*  Ausfiihrliche  ArzrieimiUellelire,  Bd.  iii.  p.  486,  Berlin,  1828. 
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says  it  alters,  in  some  way,  the  lymphatic  secretion  and  the  condition  of  the 
skin ;  and,  after  some  days'  use,  causes  increased  secretion  of  urine,  with 
difficulty  in  passing  it. 

Uses. — It  has  been  employed  both  externally  and  internally  in  chronic 
diseases  of  the  skin  (as  herpes).  "When  used  externally,  it  is  employed  in 
the  form  of  ointment  {Uf? ffuentum phwibaffinis),  com])osed  of  from  one  to 
six  drachms  of  plumbago  to  an  ounce  of  lard.  Internally  the  dose  is  ten  or 
twelve  grains  to  a  drachm,  or  more.  / 


2.  Carbo  Ligni.  —  Wood  Charcoal. 

Carbo  e  ligno  igne  prseparatus,  L.    Carbo  ligni,  E.  D. 

History. — Wood  charcoal  must  have  been  famihar  to  man  from  the  most 
remote  period  of  antiquity,  and  was  probably  known  to  the  first  inhabitants 
of  the  globe.  Por  an  account  of  the  ancient  method  of  procuring  it,  I  must 
refer  the  reader  to  the  works  of  Tlieophrastus  (cap  x.)  and  Pliny 

Natural  History. — Wood  charcoal  is  always  an  artificial  product.  Some 
samples  of  Bovey  coal  have  very  much  the  appearance  of  wood  charcoal,  but 
are  readily  distinguished  by  their  containing  hydrogen,  in  consequence  of 
which  they  burn  with  a  yellow  flame.  Moreover  they  are  not  good  con- 
ductors of  galvanic  electricity.^ 

Prepaeation.— Ordinary  wood  charcoal  is  prepared,  on  the  large  scale, 
for  the  purposes  of  fuel,  by  burning  billet-wood  (oak,  beech,  hazel,  and  some- 
times willow),  piled  in  a  conical  heap,  covered  with  turf  and  sand,  to  prevent 
the  access  of  atmospheric  air,  a  few  holes  being  left  near  the  bottom  and  one 
at  the  top  to  occasion  a  draught.  The  heap  is  then  set  fire  to,  and  when  the 
flame  has  pervaded  the  whole  mass,  the  holes  are  closed.  When  cooled,  the 
billets  are  found  converted  into  charcoal.  Por  an  account  of  the  mode  of 
arranging  the  wood  in  heaps,  consult  Dumas.^ 

The  charcoal  used  in  the  manufacture  of  gunpowder  is  prepared  by  the  distillation  of 
wood  in  cast  iron  cylmders,  set  horizontally  (or  nearly  so)  m  brick  work  over  a  turuace. 
The  cbaree  is  introduced  at  the  front,  and  the  opening  is  then  perfectly  secured  by  an 
iron  door  and  bar,  well  luted.  The  back  part  of  each  cyhnder  is  perforated  by  two  pipes, 
one  above  the  other,  and  bent  downwards  into  tubs  contammg  water.  The  tar  Hows 
out  by  the  lower  pipe,  and  the  pyroligneous  acid  by  the  upper  one  and  condenses  m  tlie 
receiver  (the  tub).  The  smoke  and  vapours  escape  mto  the  cur.  When  sufhciently  burnt, 
the  charcoal  is  raked  out  into  iron  boxes,  which  are  immediately  covered,  to  exclude  the 
lir  ■>  At  the  Waltham  Abbey  mills,  charcoal  is  prepared  from  the  Dogwood  {Comus 
tL  Alder  T^  and  the  Willow  (Salix).   The  Dogwood  charcoal 

l7ToiZns  a  pcUar  4ging  sound  when  it  faUs  on  stones^s  used  or  r^^^^^  po^jler : 
the  other  kinds  for  cannon  aiiH  musket  powder.   Licut.-Col.  Moody  J^lls  me  tl^^^ 
Dutch  White  Willow  (Sali'c  Russellianan  is  the  best  kmd  of  willow  for  chai-coal,  but 
that  the  Huntingdon  WiUow  is  also  a  good  one.    {^^^Acidum  ^c-ettcum  ) 

Box  wood  charcoal  for  galvanic  purposes  is  prepared  by  pu  ting  P"«»^f tic  p^^^^^^^  box 
wood,  about  an  inch  long  and  half  an  inch  thick,  into  a  crucible,  covering  them  with  diy 
sand,  and  exposing  them  to  a  red  heat  for  about  an  hour. 

PiiopKRTiES.— Wood  charcoal  is  black,  odourless,  and  insipid.    It  has  the 


Hist.  Nai.  lib.  xvi.  cap.  7. 
2  Kidd's  Outlines  of  Mineralogy,  vol.  ii.  p.  47. 

^  Traild  do  Chimin  appliquee  aux  Jrts,\.\.V-^'''^'^^^^      .  t>    •      ^z- 7f-^.-  T rvn.lnn  1 841 

4  For  some  further  details,  consult  Mr.  Wilkinson's  work  on  the  Engines  of  IFa,,  London,  1841 
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texture  of  the  wood  from  which  it  has  been  obtained.  It  is  brittle,  and  mav 
be  easily  pulverised,  especially  when  hot.  Though  a  very  bad  conductor  oi 
heat,  it  is  an  excellent  conductor  of  electricity.  It  is  insoluble,  infusible,  ami 
incapable  of  volatilization.  Its  specific  gravity  varies  according  to  the  sub- 
stance from  which  it  has  been  obtained.  A  remarkable  property  possessed  by 
it  is  that  of  abstracting  certain  substances  (such  as  hydrosulphuric_  acid, 
organic  colouring  principles,  various  odorous  matters,  &c.)  from  liquids  m 
which  they  are  dissolved,  or  through  which  they  are  difiused.  Another 
curious  quality  is  that  of  condensing  within  its  pores  a  certain  quantity  oi 
any  gas  with  which  it  may  be  placed  in  contact.  Thus  one  volume  of  box- 
wood charcoal  absorbs  1-75  volumes  only  of  hydrogen  gas,  but  90  volumes 
of  ammoniacal  gas.  Some  of  the  properties  now  mentioned  (as  that  of  decolo- 
rising) are  possessed,  in  a  more  eminent  degree,  by  animal  charcoal. 

Characteristics. — By  combustion  in  oxygen  gas,  wood  charcoal  yields 
carbonic  acid  gas, — a  property  by  which  it  is  shown  to  consist  of  carbon.  Its 
texture  and  appearance,  as  well  as  the  nature  of  the  ashes  which  it  leaves 
behind  when  burnt,  serve  to  distinguish  it  from  other  forms  of  carbon. 
(See  Animal  Charcoal). 

CoMPOsrriOx"^. — The  following  is  the  composition  of  charcoal  obtained  from 
different  woods,  according  to  the  experiments  of  Berthier  •} — 


Poplar. 

Maple. 

Ash. 

Fir. 

Alder. 

Birch. 

Oak. 

Hazel. 

85-6 

85-2 

83-2 

90-3 

90-2 

88-1 

88-0 

87-7 

10 

1-0 

1-8 

2-2 

1-8 

1-9 

20 

2-0 

Volatile  Matters  ... 

13-4 

13-8 

16-0 

7-5 

8-0 

10-0 

100 

10-3 

100-0 

100-0 

100-0 

100-0 

100-0 

100-0 

100-0 

100-0 

Wood  ashes  consist  oi'  soluble  alkaline  salts  and  of  insoluble  matters.  The  alkaline 
salts  have  for  their  base  potassium  and  sodium  -.  they  contain  (or  yield)  carbonic, 
sulphuric,  and  hydrochloric  acids,  a  little  silica,  and  sometimes  a  trace  of  phosphoric  acid. 
The  insoluble  matters  contain  carbonic  and  phosphoric  acids,  silica,  lime,  magnesia,  and 
the  oxides  of  iron  and  manganese.  The  quantity  of  carbonic  acid  is  never  sufficient  to 
saturate  both  the  alkalies  and  the  earths,  in  consequence  of  the  heat  having  expelled 
carbonic  acid  from  the  earthy  carbonates.    (See  Potasses  Carbonas.) 

Physiological  Effects. — Wood  charcoal  I  believe  to  be  an  inert  sub- 
stance, both  with  respect  to  animals  and  vegetables.  Burdin^  gave  a  pound 
of  it  daily  without  producing  any  other  effect  than  that  of  blackening  the 
stools.  A  variety  of  properties  and  virtues  have,  however,  been  ascribed  to 
it, — as  I  believe,  without  foundation  :  thus  it  has  been  termed  anodyne,  em- 
menagogue,  tonic,  purgative,  &c.  In  the  Erench  edition  of  Hahnemann's 
Materia  Medica,^  no  less  than  thirty-five  pages  are  occupied  with  the  enumera- 
tion of  the  symptoms  produced  by  one-inillionth  of  a  grain  of  this  substance  !  1 

UsKs. — In  this  country,  charcoal  is  used  as  a  therapeutic  agent,  prhicipally 
as  a  disinfectant  and  antiseptic,  to  absorb  the  fetid  odour  evolved  by  gan- 
grenous and  phagedenic  ulcers.  Eor  this  purpose  it  may  be  used  in  the  form 
of  powder  or  of  poultice.    Its  disinfecting  and  antiseptic  powers,  however, 


'  Traitedes  Essais  par  la  Voie  shche,  t.  i.  p.  286,  Paris,  1834. 

^  Diet,  de  Mat.  MU.  par  MM.  Morat  ct  Ue  Lens,  t.  ii.  art.  Carhone. 

Traitc  de  Matihe  Mcdicale,  par  S.  Halincmiinii,  trnduitc  par  A.  J.  L.  Joiirilnn,  Paris,  ISSl. 
vol.  I.  Y 
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are  much  inferior  to  those  of  chlorine,  or  of  the  chlorides  [hypochlorites]  of 
lime  and  soda. 

As  a  tooth-powder  it  is  a  valuable  agent,  freeing  the  teeth  from  the  foreign 
matters  which  cover  them,  and  at  the  same  time  counteracting  the  unpleasant 
smell  of  the  breath  arising  from  decayed  teeth  or  disordered  stomach ;  but  it 
is  apt  to  lodge  in  the  space  between  the  gum  and  tooth,  forming  an  un- 
sightly livid  circle  (see  ante,  p.  159).  Brachet^  states  that  it  checks  caries 
of  the  teeth.  Areca-nut  charcoal  is  a  favourite  variety  for  tooth-pow^ders. 
Its  fancied  superiority  is  ascribed  to  the  extreme  hardness  of  its  particles. 

Internally,  charcoal  has  been  exhibited  in  various  affections  of  the  alimen- 
tary canal,  such  as  dyspepsia,  cardialgia,  diarrhoea, cholera,  and  dysentery.  The 
beneficial  effects  said  to  have  been  produced  in  these  cases  can  only  be  referred 
to  the  action  of  charcoal  on  the  secretions  of  the  bowels ;  an  explanation  ap- 
parently supported  by  Dr.  Chapman's  statement,  that  in  dysentery,  when  the 
stools  are  highly  acrid  and  offensive,  charcoal  entirely  divests  them  of  the 
bad  smell  and  acrimony.  In  consequence  of  the  advantage  said  to  have  been 
obtained  by  Dr.  Calcagno,  of  Sicily,  by  the  use  of  charcoal  in  intermittents, 
it  was  tried  by  Dr.  Calvert,  physician  to  the  British  forces  at  Palermo,  and 
with  success.2  In  this  country,  however,  I  believe  it  is  never  resorted  to  in 
ague  by  medical  practitioners.  Dr.  Daniel,  of  Savannah,  has  recommended 
it  in  obstinate  constipation,  and  in  the  nausea  and  confinement  of  the  bowels 
which  frequently  attend  pregnancy.  It  has  also  been  used  in  various  other 
diseases,  but  experience  has  not  confirmed  its  efficacy. 

Administration. — The  dose  of  charcoal,  as  ordered  by  different  writers, 
varies  from  ten  grains  to  a  tablespoonful  or  more. 

C\TAPLASMA  CAHBONIS,  L.;  Charcoal  Poultice.  (Take  of  Boiling 
Water,  f^x.;  of  Bread,  ^ij.;  of  Linseed,  powdered,  5x.  j  of  Powdered 
Charcoal,  5iij.  Macerate  the  bread  in  the  water  near  the  fire  for  a  short  time, 
then  mix  and  add  the  linseed  by  degrees,  stirring  so  that  a  poultice  be  made. 
To  this  mix  in  two  drachms  of  the  charcoal,  and  sprinkle  the  remainder  over  the 
surface.)— The  charcoal  poultice  is  applied  to  foul,  unhealthy,  and  gangrenous 
ulcers,  to  destrov  their  fetor  and  improve  their  appearance.  As  an  antiseptic, 
however,  it  is  inferior  to  the  chlorides  [hypochlorites]  of  lime  and  soda. 


3.  Carbo  Animalis.  —  Animal  Charcoal. 

(Carbo  e  sanguine  bovino  igne  prceparatus,  L.    Carbo  animalis,  E.  B.) 

History.  This  substance  must  have  been  known  from  the  most  ancient 

times.  The  kind  usually  met  with  in  the  shops  is  prepared  from  bones,  and 
is  termed  hone  blac/c  or  animal  Mack.    It  is  sometimes  sold  as  ivort/  Mack 

{chur  ustum  niqrutii). 

Prepaiiation. — Animal  charcoal  is  extensively  manufactured  Irom  bones 
for  the  use  of  sugar-refiners ;  and  during  the  process  an  aramoniacal 
liquor  (called  hone  spirit)  is  obtained  as  a  secondary  product.  ihe 
operation  is  thus  conducted : — 

i5oncs  are  first  boiled  to  remove  the  fatty  matter  which  is  used  in  soap- 
making.    The  larger  and  finerpieces  arc  then  selected  for  the  maimlacture  ot 

'  ConsicUraUnns  snr  V  Usage  du  Carhnna  ai  M6d<!cme,  Pnris,  1803. 
3  Edinhm/h  Mvdicnl  and'SurgimlJovrnal,  vol.  x.  p.  13. 
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buttons  handles  of  knives  and  tooth-brushes,  &c.;  while  the  smaller  and  refuse 
no  S  r  sold  as  manure.  The  remainder  is  submitted  to  distillation 
^  Th  stms  or  retorts  are  sometimes  made  of  cast  iron,  and  m  shape  and  si  e 
resemble  those  used  at  gas-works.  Formerly  they  were  placed  l-nzont^y 
in  the  furnace,!  and  the  volatile  matters  were  conveyed  away  by  a  pipe 
openino-  into  the  ends  of  the  retorts.  To  facilitate  the  speedy  removal  of  the 
charcoS,  they  are  sometimes  placed  obliquely  in  the  furnace  :  the  bones  are 
introduced  at  the  upper  end,  and  the  charcoal  is  removed  from  tbe  lower 
end  —while  the  volatile  matters  are  conveyed  away  by  a  side  pipe.  J5ut  these 
retorts  are  considered  inferior  to  the  vertical  ones  on  account  of  the  tacility 
and  speed  with  which  the  latter  can  be  charged  and  discharged  The  ver  icai 
stills  or  retorts  are  made  either  of  cast  iron  or  of  Welsh  bricks ;  the  latter, 
I  am  informed,  are  preferable.  In  a  large  manufactory  of  animal  charcoal  m 
this  metropolis,  the  shape  of  the  retort  is  that  of  a  right  rectangular  prism ; 
its  hei-ht  being  twenty  feet,  its  length  about  three  feet,  and  its  breadth  two 
feet  It  is  closed  at  the  top  by  a  movable  iron  plate,  secured  by  a  screw 
bolt  It  is  closed  below  by  a  double  trapdoor  opening  underground.  Around 
the  retort  is  a  furnace  of  brickwork,  whose  shape  is  that  of  a  truncated 


a.  Furnace  inclosing  the  retort. 

b.  Top  of  the  retort. 

c.  Pipe  to  convey  away  the  volatile  products. 

d.  Water  eistcrii,  through  which  the  volatile 

matter  passes. 

e.  Pipe  leading  to 

/.  The  iron  receiver  (an  old  steam  boiler),  com- 
municating with  a  reservoir  cistern  under 
ground. 


Manufactory  of  Animal  Charcoal. 

q,  Second  receiver. 


h.  Chimney  into    vvliieli  tlic  residual  vapour 

passes. 

i.  Puruacc  door. 
k.  Grane. 

/.  Caiiistcr  to  receive  the  charcoal. 
m.  Steps  leading  to  the  lower  end  of  the  re- 
tort. 


'  See  Ure's  Dtclionary  of  Arts  and  Manvfnrlwes,  p.  1081,  figs.  954  and  955,  Loudon,  18:59. 
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The  bones  are  introduced  at  the  upper  end  of  the  retort  {b).  The  volatile 
products  are  conveyed  away  by  the  iron  pipe  (c).  After  passing  through  the 
cistern  (d)  they  are  conveyed  to  a  series  of  receivers  (/  and  f/),  where  the 
brown  ammoniacal  liquor  {bone  spirit)  and  the  empyreumatic  oil  {animal 
oil)  are  deposited.  The  non-condensible  portion  is  a  fetid  inflammable  gas  : 
this,  after  passing  through  water  contained  in  the  second  receiver,  is  conveyed 
into  a  chimney,  or  is  burned.  The  solid  residue  in  the  retort  is  removed, 
while  red-hot,  through  the  lower  and  underground  end  of  the  retort,  into 
wrought-iron  canisters  (/),  which  are  instantly  closed  by  iron  covers,  luted  to 
make  them  air-tight,  and  then  raised  to  the  surface  by  a  crane  (/c) .  When 
cold  it  is  ground,  and  sold  as  animal,  bone,  or  ivori/  black. 

The  volatile  products  of  this  operation  are  easily  accounted  for.  When 
bones  are  heated,  their  cartilaginous  or  gelatinous  portion  undergoes  decom- 
position, and  its  elements  enter  into  new  combinations.  Some  of  the  oxygen 
and  hydrogen  unite  to  form  water.  Carbon  and  oxygen,  combining  in  dif- 
ferent proportions,  furnish  carbo7iic  oxide  and  acid.  Carbon  with  hydro- 
gen forms  carbohydrogen ;  while  nitrogen  uniting  with  hydrogen  produces 
ammonia,  which,  with  some  carbonic  acid,  forms  carbonate  of  ammoiiia. 
The  empyreumatic  or  animal  oil  consists  of  carbon,  hydrogen,  and  oxygen, 
with  probably  some  nitrogen. 

PROPERTIES. — In  its  general  properties  animal  charcoal  agrees  with  char- 
coal procured  from  wood.  It  is  denser  and  less  combustible  than  wood 
charcoal,  but  greatly  exceeds  the  latter  in  its  power  of  destroying  colour  and 
odour.  In  the  crude  state  {carbo  animalis  criidus)  it  occurs  in  four 
forms  in  commerce  :  unground,  and  retaining  the  shape  of  the  bones  from 
which  it  was  procured ;  coarsely  ground  {grain  animal  charcoal),  as  used 
by  the  sugar-refiners;  more  finely  ground  {coarse  grit  animal  charcoal),  as 
used  by  distillers;  and  finely  ground  or  pulverised  {Ji?ie  animal  charcoal). 
In  the  latter  state  it  is  frequently  damped,  and  sold,  at  a  lower  price,  as  ivory 
black  to  the  makers  of  blacking,  &c. 

Characteristics— kmm'A  charcoal  yields,  when  burnt  in  oxygen  gas  or 
atmospheric  air,  carbonic  acid,  hke  other  forms  of  carbon.  Prom  vegetable 
charcoal  it  may  be  distinguished  by  its  texture  and  appearance,  as  well  as  by 
the  nature  and  properties  of  its  ashes.  To  obtain  the  ashes  for  examination 
a  ])ortion  of  the  charcoal  should  be  burned  on  a  red-hot  iron  into  white  ashes. 
Wood  ashes  dissolve  in  sulphuric  acid,  and  yield  a  bitterish  solution :  bone 
ashes  are^  very  sparingly  aflected  by  that  acid,  and  form  with  it  a  compound 
having  a  very  different  taste. 

Composition. — Animal  charcoal,  prepared  by  calcnung  the  bones  ot  the 
ox,  sheep,  and  horse,  consists  of  the  following  ingredients  •}— 

Phosphate  of  lime  ")    88'0 

Carbouate  of  lime  j  ^^.^ 

Charcoal   a.n 

Carburet  or  siliciuret  of  iron  

Sulpliuret  of  calcium  or  iron   "-^^ 

Common  Bone  Black   lOO'O 

The  proportion  of  charcoal  here  stated  is  certainly  small.    Dr.  Christison 


»  Dumns,  Traits  de  Chimie,  t.  i.  p.  450,  Paris,  1828. 
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states  that  he  has  found,  in  the  animal  black  of  this  country,  usually  about 
20  per  cent,  of  charcoal.  When  bone  black  is  calcined  m  the  open  air,  the 
carbon  is  burnt  off,  and  a  whitish  residue  is  obtained,  called  ho7ie  ash.  (bee 
Calcis  Suhphosphas.)  •    ^  -u 

For  the  ordinary  purposes  of  the  arts,  as  sugar-refining,  crude  animal  char- 
coal answers  very  w^ell,  because  the  earthy  salts  in  no  way  affect  the  process. 
But  in  various  pharmaceutical  operations  the  presence  of  phosphate  and  car- 
bonate of  lime  would  preclude  its  use,  on  account  of  the  free  acid  m  the 
liquids  to  be  decolorised.  Hence  the  necessity  of  the  purification  of  animal 
charcoal.    (See  Carho  animalis  jpurificatus,  p.  326.) 

Animal  charcoal,  when  deprived  of  its  saline  matters,  usually  contains 
traces  of  nitrogen.  Dobereiner,  indeed,  supposed  it  to  be  a  kind  of  sub- 
nitruret  of  carbon,  composed  of  one  eqaivalent  or  14  parts  of  nitrogen,  and 
six  equivalents  or  36  parts  of  carbon.  Bussy,  however,  has  shown,  that 
though  animal  charcoal  retains  its  nitrogen  with  considerable  obstinacy,  yet 
that  the  latter  may  be  separated  by  heat. 

Physiological  Effects. — The  remarks  already  made  in  reference  to 
the  physiological  effects  of  wood  charcoal  apply  equally  well  to  animal 
charcoal. 

Uses. — ^The  principal  use  of  animal  charcoal  is  as  a  decolorising  agent  m 
various  pharmaceutical  processes,  as  in  the  refining  of  sugar,  the  preparation  of 
disulphate  of  quina,  hydrochlorate  of  morphia,  veratria,  &c.  The  superior  value 
of  animal  to  vegetable  charcoal  for  this  purpose  is  usually  referred  to  the  minute 
separation  of  the  carbonaceous  particles  effected  by  the  presence  of  other  matters, 
as  of  phosphate  of  lime,  when  bones  are  employed.  Carbonate  of  potash  is 
better  for  this  purpose  than  phosphate  of  lime.  The  property  possessed  by  minute 
particles  of  charcoal,  of  abstracting  colouring  matter  from  liquids,  depends, 
probably,  on  some  chemical  affinities  existing  between  carbon  and  colouring 
matter.'  It  has  been  stated  that  charcoal  which  has  been  once  used  cannoi 
liave  its  decolorising  property  restored  by  a  fresh  ignition,  unless  it  be  mixed 
with  some  inorganic  substance.  This,  however,  is  an  error.  The  animal 
charcoal  which  has  been  used  in  sugar-refining  is  returned  to  the  maker  to 
be  freshly  ignited,  and  is  then  employed  again,  and  this  process  of  re-igniting 
is  repeated  many  times,  without  any  loss  of  decolorising  power.  [Animal 
charcoal  can  scarcely  be  regarded  as  a  proper  decoloriser  in  the  preparation  of 
the  alkaloids,  as  it  appears  that  many  of  these  substances  become  removed 
from  solution  when  digested  with  it.  Morphia  and  strychnia  are  so  affected, 
according  to  the  experiments  of  Dr.  Eand.  of  Philadelphia.^ — Ed.] 

The  following  table,  drawn  up  by  Bussy,^  shows  the  decolorising  power  of 
charcoal  for  indigo  and  molasses.  The  indigo  test  liquor  contained  „\)  ^th 
of  this  substance;  and,  therefore,  every  gramme  of  the  solution  decolorised 
represents  a  millegramme  (=0-0154<  troy  gr.)  of  indigo  absorbed  by  the 
charcoal.  The  molasses  solution  consisted  of  one  part  molasses  and  twenty 
parts  of  water. 


'  PJuirmuceidical  Journal,  vol.  ix.  p.  7S. 

^  Juitrnal  de  I'hcirmacic,  t.  viii.  ]).  257,  1822. 
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-  Kind  of  Charcoal  eviploijed. 
(Weiglilalways  1  gramme  =  15"434  troy  grains.) 


1.  Bone  cliaixoal  

2.  Vegetable  or  animal  oil  charred  with  ) 

phosphate  of  lime  j 

3.  Bone  charcoal  washed  with  hydro-  ■) 

fhloric  acid    ) 

4.  No.  3  calcined  with  potash  

5.  Calcined  lamp-black   

6.  No.  5  calcined  with  potash  

7.  Charcoal  of  carbonate  of  soda  decom- ) 

posed  by  phosphorus  J 

8.  Charcoal  of  acetate  of  potash   

9.  Starch  charred  with  carbonate  of  potash 

10.  Albumen  charred  with  potash  

11.  Gelatine  charred  with  potash  

12.  Blood  charred  with  phosphate  of  lime... 

13.  Blood  charred  with  chalk   

14.  Blood  charred  with  potash  


Solution  of 

Indicjo 
decolorised 

Solution  of 
Molasses 
decolorised 

Decolorising 
power  on 
India  0. 

JJecolorlsiny 
powet  on 
Molanses. 

tiX  (lliiliiCO* 

32 

til  ctLUdlL'O* 

9 

roo 

1-00 

64 

17 

2-00 

1*90 

60 

15 

1-87 

1-CO 
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90 
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80 
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40 

5-60 
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34-00 
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1150 
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36-00 
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380 

90 

1200 

10-00 

570 

100 

18-00 

11-00 

1000 

180 

50-00 
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The  effect  of  animal  charcoal  in  removing  substances  from  their  solutions 
is  not  limited  to  colouring  matters :  it  also  deprives  liquids  of  their  bitter 
principles,  alkaloids,  resins,  tannin,  and  even  some  metallic  salts. ^  It  is 
obvious,  therefore,  that  it  cannot  be  employed  to  decolorise  poisonous  liquids, 
since  it  deprives  the  solution  of  more  or  less  of  its  deleterious  ingredient,  as 
well  as  of  its  colouring  matter.  Moreover,  it  is  clear  that  manufacturers 
who  employ  animal  charcoal  to  decolorise  their  solutions  must  lose  part  of 
their  product ;  and  hence  in  the  preparation  of  disulphate  of  quina,  &c.  a 
loss  must  be  sustained  by  the  employment  of  charcoal  as  a  decoloriser. 

Dr.  Garrod^  has  recently  proposed  purified  animal  charcoal  as  a  general 
antidote  in  cases  of  poisoning ;  but  I  agree  with  Dr.  Taylor^  in  regarding 
the  experiments  adduced  in  favour  of  it  as  inconclusive.  Like  many  other 
ao-ents  it  is  certainly  capable  of  acting  mechanically,  and  of  thereby  impeding 
the  action  of  poisons  (see  ante,  pp.  158,  159,  and  165),  but  beyond  this 
there  is  no  evidence  of  its  antidotal  power. 

CARBO  AMMALIS  PURIFICATUS,  E.D. ;  Purified  Animal  Charcoal 
Edinhurqh  College  directs  a  mixture  of  lb.  j.  of  Annnal  Charcoal  and  f^xij. 
each  of  Water  and  of  Hydrochloric  Acid  to  be  boiled,  after  digestion  for  two  days; 
then  dilute  with  two  pints  of  water  :  the  undissolved  charcoal,  collected  m  a  hlter 
of  linen  and  calico,  is  to  be  washed  with  water  till  what  passes  through  scarcely 
precipitates  with  soktion  of  carbonate  of  soda.  The  charcoal  is  to  be  heated 
first  moderately,  and  then  to  redness  in  a  closely  covered  crucible.— in  tins 
process  the  hydrochloric  acid  dissolves  the  i)hosphatc  of  lime,  and  decomposes 
the  carbonate  of  lime  and  sulphuret  of  calcium,  evolving  carbonic  and  liydro- 


1  Waringlon,  Memoirs  of  the  Chemical  Society, 
ceutical  Journal,  vol.  v.  p.  320,  1840. 

2  Pharmaccaticat  Joanuxl,  vjl.  v.  p.  325,  1S40. 
<*  On  Foisons,  p.  84,  1848. 


vol.  ii.  p.  326,  1845;  also  Weppcu,  Pharma- 


Carbonic  Aoid  :-History  ;  Natural  History. 


327 


sulphuric  acid  gases,  and  Arming  chloride  of  calcium  wW^^^^^^ 
tiou.    The  carbonate  of  soda,  used  by  the  Edniburgh  College,_  is  lor  tiie  pur 
pose  of  detecting  the  presence  of  a  calcareous  salt  in  the  washings. 
The  formula  of  the  Dublin  College  is  as  follows 


-  Take  of  Ivory  Black,  lb.  v. ;  Muriatic  Acid  of  commerce  Ou  . ;  Water  Cong.  ni.  Oi  ] 
IMstilled  Watcr,\s  much  as  is  necessary.  To  the  acid  diluted  with  0  •  of  water 
orXallv  add  the  ivory  black,  and  digest,  with  repeated  stirring,  at  a  gentle  heat  tor 
f^enty^Lrhours  Pom-  on  now  a  gaUou  of  water,  and  when,  after  the  mixture  has  been 
werSed  the  insoluble  matters  have  subsided,  remove  the  clear  solution  by  decan- 
^atio^or  the  syphon.  Let  this  be  done  a  second  and  a  third  time  Place  now  tk  black 
sSent  oTa  cESico  filter,  and  wash  it  with  distilled  water  until  the  washings  cease  to 
o?ra  IcLtate  with  nik-ate  of  silver.  Finally,  let  the  product  be  fjed  ma  stove  oi 
?ven,  aVtle  heat  being  at  first  appUed,  which  must  be  finally  raised  to  between  300 

and  400°." 

Purified  animal  charcoal  causes  no  effervescence  when  mixed  with  hydro- 
chloric acid,  by  which  the  absence  of  carbonate  of  hme  is  shown.  JNor  is 
any  precipitate  produced  by  the  addition  of  ammonia,  or  its  sesquicarbonate 
to  the  acid  which  has  been  digested  in  the  charcoal,  by  which  the  absence  ot 
any  dissolved  calcareous  matter  is  shown  :  caustic  ammonia  would  precipitate 
any  phosphate  of  lime  in  solution,  while  its  sesquicarbonate  would  yield  a 
white  precipitate  with  chloride  of  calcium.  Purified  ammal  charcoal,  when 
incinerated  with  its  own  volume  of  red  oxide  of  mercury,  is  dissipated,  leaving 
only  a  scanty  ash  [about  a-ro^h]  -" — Ph.  Ed.  _ 

Purified  animal  charcoal  is  used  as  a  decolorising  agent  m  the  preparation 
of  the  vegetable  alkaloids,  and  as  an  antidote  to  poisons. 

[Experiments  by  MM.  Wassen  and  Graham,  and  also  Drs.  Garrod  and 
Band,  seem  to  prove  that  the  alkaloids,  and  some  mineral  poisons  also,  are 
prone  to  combine  with  purified  animal  charcoal,  and  become  inert  if  sufBcient 
of  this  latter  substance  be  administered. 

Dr.  Garrod  considers  that  animal  charcoal  has  greater  power  of  removing 
arsenic  from  its  solutions  than  has  the  hydrated  sesquioxide  of  iron ;  but  this 
is  opposed  to  the  results  of  the  other  above-mentioned  experimenters.^— Ed.} 

6.  ACIDUM  CARBONICUM.- CARBONIC  ACID> 

Formula  CO^.    Equivalent  Weight  23.    Equivalent  foluvie  1  or 


History. — Although  the  ancients  were  acquainted  with  the  poisonous 
])roperties  of  carbonic  acid  gas,  Dr.  Black,  in  1757,  was  the  first  wlio  ex- 
plained its  nature.  The  sjnritus  lethaliH  of  the  ancients  is  evidently  this 
acid,  as  is  also  the  spiriius  sylve,stris  or  f/as  of  Paracelsus  and  Yaii  Helmont. 
FiKed  air,  acid  vapour,  and  aerial  acid,  are  other  synonymes  for  it. 

Natural  History. — It  is  a  constituent  of  both  kingdoms  of  nature. 

a.  In  the  Inorganised  KiNGDOit. — Carbonic  acid  is  a  constituent  of  the  atmosphere. 
In  some  parts  of  the  world  it  is  evolved  from  the  earth  in  laiw,  quantities,  pari  ieularly 
in  old  volcanic  countries.  Tlius,  in  the  vicinity  of  the  Lake  of  Laach,  Bischolf  cslauiatcs 
tlic  exhalation  as  C(iual  to  000,000  lbs.  daily,  or  210,000,000  lbs.  (equal  to  about 
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1,855,000,000  cubic  feet)  annually Some  of  the  acid  evolved  in  the  Brohlthal,  on  the 
lihmc,  IS  employed  by  lum  in  the  manufacture  of  chemical  ])rej)arations  on  the  larjic  scale. 
D  Arcet  has  apphed  the  carbonic  acid  gas  evolved  from  the  mineral  waters  of  Yicliy  U> 
the  preparation  of  alkaline  bicarbonates.^  Most  persons  are  familiar,  by  rci)ort,  with'  the 
Grotto  del  Cane,  near  Naples.  It  is  a  cavity  in  a  rock,  through  the  fissures  of  which 
carbonic  acid  is  evolved.  It  has  received  its  name  from  the  practice  of  putting  dogs  into 
it,  who  fall  down  suffocated.  Dr.  Alfred  Taylor^  analysed  the  air  contained  in  this 
grotto,  and  found  that  it  consisted  of  94.  per  cent,  of  carbonic  acid.  [The  gas  is  constantly 
evolved  from  fissures  in  the  soil  of  the  grotto.  The  current  is  sensibly  warmer  than  that 
of  the  surrounding  air ;  and  the  gas  as  it  escapes  is  loaded  with  humidity.  We  found 
that  ignited  phosphorus  was  immediately  extinguished  by  the  gas  when  lowered  to  the 
stratum,  which  rises  above  the  soil  to  about  fifteen  inches.— Ed.]  The  Vallei/  of  Poison, 
in  Java,  wliich  has  been  described  by  London,  is  another  spot  where  this  acid  escapes 
from  the  earth.  It  is  a  cavity  of  an  oval  form,  about  three  quarters  of  a  mile  in  cu'cum- 
ference,  and  from  thirty  to  thirty-five  feet  deep ;  filled  to  the  height  of  about  eighteen 
feet  with  carbonic  acid  gas.  The  bottom  of  it  is  covered  with  the  skeletons  of  men  and 
various  other  animals  who  have  fallen  victims  to  its  destructive  operation.  If  a  traveller 
should  be  so  unfortunate  as  to  enter  it,  he  cannot  be  sensible  of  his  danger  until  too  late 
to  return.  Mr.  Loudon  thrust  a  dog  in  :  the  animal  fell  in  fourteen  seconds.  A  fowl 
thrown  in  appeared  to  be  dead  before  it  reached  the  ground  \ ! 

Carbonic  acid  gas  is  frequently  met  with  in  mines  and  wells,  and  is  termed  by  miners 
choke  damj)  (from  the  German  Damp/,  vapour). 

Few  mineral  waters  are  without  this  acid ;  and  in  some  it  exists  in  such  quantity  as  to 
give  them  a  sparkling  or  effervescent  quality  (see  p.  309). 

Lastly,  carbonic  acid  is  found  (native)  in  combination  with  various  bases :  as  with  soda, 
baryta,  strontian,  Hme,  magnesia,  and  the  oxides  of  manganese,  zinc,  lead,  iron,  and 
copper.  According  to  Sir  H.  De  la  Beche,  the  average  amount  of  carbonic  acid  locked  up 
in  every  cubic  yard  of  limestone  is  about  16,000  cubic  feet. 

It  is  produced  in  the  burning  of  limestone  (carbonate  of  Hme)  at  limekilns,  and  by  the 
combustion  of  charcoal,  coal,  wood,  coal-gas,  the  fire-damp  of  coal-mines,  and  other  com- 
bustibles containing  carbon. 

|8.  In  the  Organised  Kingdom.— Carbonic  acid  gas  is  exhaled  by  plants  in  dark  or 
shady  places,  and  hence  is  met  vnth  in  greenhouses,  especially  dui'ing  the  night.  Animals 
develope  it  in  the  process  of  respiration  ;  and,  therefore,  in  crowded  rooms,  with  im]>erfect 
ventilation,  accidents  have  sometimes  happened  from  the  accumulated  carbouic  acid.  It 
is  produced  by  the  decomposition  of  organic  matters,  as  during  the  fennentation  of 
saccharine  fluids  (hence  the  danger  of  descending  into  brewers'  vats),  and  in  the  destructive 
distillation  of  animal  substances.  Tree  or  combined  carbouic  acid  is  found  in  the  blood, 
urine,  bones,  &c. . 

Prepahation. — Carbonic  acid  gas  may  be  procured  in  various  ways,  but 
for  ordinary  purposes  is  usually  obtained  by  the  action  of  a  mineral  acid  on 
carbonate  of  lime.  Soda-water  makers  and  the  preparers  of  the  alkaline 
bicarbonates  obtain  it  by  the  action  of  sulphuric  acid  on  common  wliitiug. 
In  the  laboratory,  hydrochloric  acid  and  white  marble  are  generally  employed. 
It  is  most  readily  prepared  in  a  tubulated  glass  retort,  and  may  be  collected 
over  water.  The  ordinary  hydrochloric  acid  of  the  shops  should  be  diluted 
witli  four  or  five  times  its  volume  of  water.  In  order  to  deprive  it  of  any 
hydrochloric  vapour,  it  should  be  washed  by  passing  it  through  water.  By 
the  reaction  of  one  equivalent  of  Iiydrochloric  acid  on  one  equivalent  of  car- 
bonate of  lime,  we  obtain  one  equivalent  of  chloride  of  calcium,  one  equivalent 
of  water,  and  one  equivalent  of  carbonic  acid. 


1  ]Je  la  Bcchc,  Tlinorcli.cal  Geology. 

^  Sec  tlic  dcscriidiuii  and  dniwiiig  of  Uic  iipininitus  used,  in  the  Dklionvaire  do  VInduslyu;, 
Dluiitifacluricr,  Commerciale  t;t  Jgncoli',  (,.  iii.  \).  00,  art.  Carbonates,  I'aris,  1835. 
Med.  and  I'liys.  Journal,  Oct.  1832. 
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Products. 

MvTKitiAis                     Composition.  .  ,  . , 

"""""  f  ,       C»*.i.    2=   la-^lS"  0 


1  eq.  Hydrochloric         f  1  eq.  Hydrogen   1    "  """---^  1  eq.Chlor.CalciumSS.S 

Acid   36-5  1 1  eg.  Chlorine   35-5  ;   ^  Lq.v...iv   

  7^  86-5 

86-0     ■  86-5 

By  pressure,  carbonic  acid  gas  may  be  condensed  into  a  liquid,  called 
liquid  carbonic  acid.  Tliis  by  an  intense  degree  of  cold  may  be  frozen,  and 
converted  into  solid  carbonic  acid.  The  necessary  degree  of  cold  is  obtained 
by  allowing  the  liquid  acid  to  escape  into  tbe  air;  and  by  the  evaporation  ot 
one  part,  a  sufficient  cold  is  produced  to  freeze  another  part.^ 

Properties,  u.  Of  the  gaseous  acid.— At  ordmary  temperatures  and 
pressures,  carbonic  acid  is  gaseous.  In  this  form  it  is  invisible,  irrespirable, 
has  a  faint  odour,  and  a  sharp  taste.  Its  specific  gravity  is  1-5245.  it  is 
neither  combustible  nor  a  supporter  of  combustion,  except  m  the  case  ot 
potassium,  which,  when  heated  in  tliis  gas,  takes  fire,  the  products  ot  the 
combustion  being  carbon  and  carbonate  of  potash.  It  extinguishes  most 
burning  bodies  when  introduced  into  it  in  the  ignited  condition.    It  reddens 

litmus  feebly.  r    i    xi     j  9t 

^.  Of  the  liquid  acid.—^}\\^<si  a  pressure  of  36  [38i,  ±araday,^J 
atmospheres  at  32°,  carbonic  acid  is  a  limpid,  colourless  liquid,  which  is  in- 
soluble in  water  and  in  the  fat  oils,  but  is  soluble  in  all  proportions  m  alcohol, 
ether,  oil  of  turpentine,  and  carburet  of  sulphur.  Its  refractive  power  is  less 
than  that  of  water.  Its  expansibility  by  heat  is  greater  than  that  of  gases  ; 
for  when  heated  from  32°  to  86°  P.,  its  bulk  increases  from  20  to  29  volumes, 
while  the  pressure  of  its  vapour  augments  from  36  to  73  atmospheres.^ 

y.  Of  the  solid  acid.—^^t^  the  pressure  is  removed  from  liquid  carbonic 
acid,  by  opening  a  stopcock  in  the  condensing  vessel,  the  cold  produced  by 
the  evaporation  of  one  part  is  so  great  that  another  part  freezes. 

As  thus  obtained,  solid  carbonic  acid  is  a  white  snow-like  body.  It  melts 
at  —70°  P.  or  —72°  P.,  and  when  resolidified  by  a  bath  of  low  temperature, 
it  then  appears  as  a  clear,  transparent,  crystalline,  colourless  body,  like  ice 
(Paraday).  In  the  white  snow  form,  solid  carbonic  acid  may  be  handled  with 
impunity,  on  account  of  its  being  a  bad  conductor  of  heat,  although  its 
temperature  is  —148°  P.,  or  less.  But  if  it  be  mixed  with  ether  to  give  it 
contact,  a  most  intense  degree  of  cold  is  produced  by  it.  This  may  be  in- 
creased by  placing  the  mixture  under  the  exhausted  receiver  of  the  air  pump. 
In  this  way  Paraday  obtained  a  temperature  of  —166°  P. 

Characteristics. — Carbonic  acid  gas  is  recognised  by  its  feebly  reddening 
litmus,  by  being  incombustible  and  a  non-supporter  of  combustion  (except 
in  tlie  case  above  mentioned),  and  by  its  forming,  with  a  solution  of  lime  or 
of  baryta,  a  white  precipitate,  soluble  in  acetic  acid  or  in  excess  of  carbonic 
acid.    Carbonic  acid  is  readily  absorbed  by  a  solution  of  caustic  potash. 


'  For  details  respecting  the  liquefaction  and  solidification  of  carbonic  acici,  see  Thilorier,  Aim. 
Clam,  el  F/iys.  Ix.  427,  18.35,  Adams,  in  Brando's  Manual  of  Chemistry  ;  and  Graham's  Elements 
(if  Chemulry,  2d  edit.  p.  0'.). 

-  Fhilusopliical  Transaclioiis  for  18  t5,  p.  100. 
At  the  Ef,ol(!  dc  I'harniacic,  in  I'aris,  the  apparatus  oniplojed  in  the  condensation  of  the  gas 
liurst,  and  destroyed  the  picpanUcur  {ncc  Journal  de  r/iarmacic,  t.  xxvii. ;  and  London  Medical 
OiKctle,  April  10,  1841). 
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The  carhonates  effervesce  ou  the  addition  of  bydrochloric  acid.  The 
evolved  gas  is  known  to  be  carbonic  acid  by  the  characters  before  stated. 

Composition.  —  By  burning  charcoal  in  one 
volume  or  16  parts,  by  weight,  of  oxygen  gas,  we 
procure  one  volume  or  22  parts,  by  weight,  of  car- 
bonic acid  gas. 

Vol.  Sp.  gr.  Vol.  Bp.  gr. 

Carb.vapourM  ..  0-4189  Garb.  Oxide  gas  1-  ..  0-97i7 
Oxygen  gas. .  1  ..  1M056   Oxygen  gas        0-5  ..  0  5528 

Carb.AcidGas  1  ..  1-5245   Carb.  Acid  Gas  1-   ..  15245 

Physiologicat.  Effects,  a.  On  Vegetables. — Carbonic  acid  gas  is  in- 
jurious to  seeds,  and  diminislies  or  stops  their  germination.  An  aqueous 
solution  of  carbonic  acid  applied  to  the  roots  of  plants  promotes  vegetation. 
An  atmosphere  containing  not  more  than  l-8th  of  its  volume  of  carbonic  acid 
promotes  the  vegetation  of  plants  exposed  to  the  solar  rays,  but  is  injurious  to 
those  which  grow  in  the  shade.^  The  carbon  of  plants  is  derived  from  car- 
bonic acid,  which  they  take  in  from  the  atmosphere,  decompose,  retain  the 
carbon,  and  evolve  (partially  or  wholly,  according  to  circumstances)  the 
oxygen.  Humus  nourishes  plants  by  presenting  a  slow  and  lasting  source 
of  carbonic  acid,  which  is  absorbed  by  the  roots.^ 

^.  On  Animals. — The  respiration  of  carbonic  acid  is  deleterious  and  fatal 
to  all  classes  of  animals.  It  operates  as  a  narcotic  or  stupefacient  poison. 
That  it  is  a  positive  poison,  and  does  not  act  merely  by  excluding  oxygen,  as 
some  have  supposed,  seems  to  be  proved  by  three  facts : — ^firstly,  an  atmo- 
sphere composed  of  79  parts  of  carbonic  acid  and  21  of  oxygen  acts  as  a  poison, 
although  there  is  as  much  oxygen  present  as  there  is  in  atmospheric  air ; 
secondly,  one  bronchial  tube  of  the  land-tortoise  may  be  tied,  without  any 
serious  injury  to  the  animal;  but  if,  instead  of  tying  it,  the  animal  be  made 
to  inhale  carbonic  acid  gas  by  it,  death  takes  place  in  a  few  hours  ;*  and, 
thirdl}^,  "  the  cases  of  insidious  poisoning  by  small  doses  of  carbonic  acid 
scarcely  admit  of  explanation,  save  on  the  grounds  of  the  essentially  and 
specifically  poisonous  action  of  carbonic  acid  gas,  when  sufficiently  diluted  to 
become  respirable."^  The  impression  produced  on  the  pulmonary  extremities 
of  the  par  vagum,  by  the  carbonic  acid  in  the  lungs,  is  supposed  by  some 
physiologists  to  be  the  ordinary  stimulus  to  inspiration.^  According  to  the 
experiments  of  Nysten,'''  this  gas  may  be  injected  into  the  venous  system  in 
large  quantity,  without  stopping  the  circulation,  and  without  acting  primitively 
on  the  brain ;  but  when  more  is  injected  than  the  blood  can  dissolve,  it 
produces  death  by  distending  the  heart,  aa  when  air  is  injected  _  into  the 
veins.    Applied  to  the  skin  of  animals,  free  access  of  common  air  to  the 


1  eq. 

Carbonic 
Acid  =  23. 


'Eq.     Per    Dumas  Saus- 

Carbon  ..  1  ..  6  ..  27-27  ..  27  27  ..  27  38 
Oxygen  ..  3  ..  16  ..  72-73  ..  72-73  ..  72-62 

Carb. Acid  1  ..  22  ..100  00  ..100-00  ..100-00 


1  The  specific  gravity  of  carbon  vapour  is  assumed  to  be  1-524-5 -1-1056  =  0-41S9. 

2  Saussure,  Recherchns,  p,  25  ct  seq.,  Paris,  1804.  r    i  i  t 

3  Liebig's  Orqanic,  Chemistry  in  Us  applicat'wn  to  AyricuUure  and  Physiology,  edited  by  Lyon 
Piayfair,  Ph.D.,"London,  1840. 

■»  Chrislison,  Treatise  on  Poisons,  3d  edit.  p.  745.  -r     i     r  j 

»  Dr.  Goldiiig  Bird's  expcrinicut.s,  in  tlic  Gny's^  Hospital  Reports,  vol.  iv.  p.  /o  ;  also  London 
Medical  Gazelle,  new  scricB,  vols.  i.  and  ii.  for  1838-1). 

6  Dr.  M.  Hail  On  Ihc  Diseases  and  Daranyemenls  of  I  lie  Nervous  System,  p.  Ob,  London,  1841. 

7  Recherches,  p.  88. 


Physiological  Effects. 

luugs  being  preserved,  it  produces,  if  the  experiment  be  continued  long 

enough,  death.  .      •  i 

y  On  Man.—li  an  attempt  be  made  to  inhale  pure  carbonic  acid  gas, 
the  glottis  closes  spasmodically,  so  as  to  prevent  the  smallest  portions  from 
entering  the  lungs.i    When  mixed  with  more  than  twice  its  volunie  ot  air, 
this  gas  ceases  to  provoke  spasm  of  the  glottis,  and  may  be  taken  into  the  lungs. 
Itthen  acts  as  a  narcotic  poison.  Its  specific  influence  is  exercised  on  the  central 
organs  of  the  cerebro-spinal  system,  which  it  probably  gams  access  to  through 
the  medium  of  the  blood.    Its  action  on  the  nervous  system  does  not  depend 
on  its  impeding  the  arteriaHzation  of  the  blood ;  because  death  may  occur 
from  the  respu-ation  of  an  atmosphere  containing  sufficient  oxygen  to  sup- 
port life  per  se,  but  with  which  is  mixed  carbonic  acid  gas.    It  is  impossible 
to  state  the  maximum  quantity  of  this  gas  which  may  be  present  m  the  air 
without  exciting  its  effects  :  it  probably  varies  for  different  individuals,  some 
persons  being  much  more  susceptible  of  its  action  than  others.    If  the  pro- 
portion of  carbonic  acid  be  large,  the  effects  are  almost  immediately  developed ; 
whereas,  if  the  proportion  be  small,  they  are  very  slowly  manifested.    Dr.  G. 
Bird  has  shown  that  an  atmosphere  containing  five  per  cent,  of  carbonic 
acid  proved  fatal  to  a  bird  in  thirty  minutes ;  and  it  is  probable  that  the 
continued  respiration  of  an  atmosphere  containing  a  very  considerably  smaller 
proportion  of  carbonic  acid,  would  be  attended  with  dangerous  and  even  fatal 
consequences. 

The  earliest  symptom  usually  experienced  by  persons  exposed  to  an  atmo- 
sphere containing  carbonic  acid  gas  is  throbbing  headache,  with  a  feeling  of 
fulness  and  of  tightness  across  the  temples  and  in  the  occipital  region. 
Giddiness,  loss  of  muscular  power,  a  sensation  of  tightness  at  the  chest, 
augmented  action  of  the  heart,  and  often  palpitation,  succeed.    The  ideas 
become  confused,  and  the  memory  partially  fails.    A  buzzing  noise  in  the  ears 
is  next  experienced ;  vision  is  impaired  ;  and  a  strong  tendency  to  sleep  suc- 
ceeds, or  actual  syncope  ensues.    The  pulse  falls  below  its  natural  standard, 
the  respiration  becomes  slow  and  laborious,  the  surface  cold  and  often  livid, 
but  the  eyes  retain  their  lustre.    Convulsions,  sometimes  accompanied  with 
dehrium,  foaming  at  the  mouth,  and  vomiting,  come  on,  and  are  terminated 
by  death.     On  post-mortem  examination,  engorgement  of  the  cerebral 
vessels,  and  sometimes  serous  or  even  sanguineous  effusion,  are  the  usual 
appearances.^ 

Applied  to  the  sJcin  (care  being  taken  that  it  be  not  inhaled),  it  produces  a 
sensation  of  warmth  and  prickling  or  tinghng,  sometimes  accompanied  by  pain, 
increased  frequency  of  the  pulse,-sweating,  and  excitement  of  the  nervous  system. 
M.  CoUard  de  Martigny  (quoted  by  Dr.  Christison)  experienced  weight  in  the 
head,  obscurity  of  sight,  pain  in  the  temples,  ringing  in  the  ears,  giddiness,  and 
an  undefinable  feeling  of  terror.  Taken  into  the  stomach,  dissolved  in  water, 
or  in  the  form  of  effervescing  draughts,  it  allays  thirst,  and  diminishes 
preternatural  heat,  thus  acting  like  the  other  dilute  acids.  If  it  be  evolved 
in  the  stomach,  it  distends  this  viscus,  excites  eructations,  and  checks  both 
nausea  and  vomiting.  It  ap])eai's  t,o  promote  the  secretions  of  the  alimentary 
tube,  to  assist  the  digestive  process,  to  allay  irritation,  and  to  act  as  a  refrcsh- 


'  Davy,  Researcfies,  p.  472. 

'  For  further  details  I  must  refer  the  reader  to  Dr.  Bird's  pnpcr  before  eitcd. 
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ing  and  exhilavaling  substance.  It  is  said  to  be  diuretic  and  diaphoretic. 
But  Woliler  and  Stehberger  expressly  state  that  tlie  use  of  carbonic  acid  did 
not  increase  the  quantity  of  this  substance  in  the  urine. i  When  drunk  too 
quickly,  and  in  large  quantity,  water  impregnated  with  this  gas  has  been  known 
to  excite  giddiness  and  intoxication  ;2  and  it  is  probable  that  champagne  is 
indebted  to  this  substance  for  part  of  its  intoxicating  powers.  Ap-plied  to 
ulcers  and  suppuratinf/  surfaces,  carbonic  acid  gas  acts  as  a  stimulant,  im- 
proves the  quality  of  the  discharge  in  ill-conditioned  and  indolent  ulcers,  retards 
the  putrefaction  of  the  secreted  matters,  diminishes  the  unpleasant  odour  of 
foul  and  gangrenous  sores,  and  promotes  the  separation  of  the  dead  and 
mortified  parts. 

Uses.  «.  When  inhaled. — In  some  diseases  of  the  lungs,  particularly 
phthisis,  it  has  been  proposed  to  mix  carbonic  acid  gas  with  the  atmospheric 
air  breathed  by  the  patient,  with  the  view  of  lessening  the  stimulant  influence 
of  the  oxygen,  to  diminish  the  quantity  and  improve  the  quality  of  the  matter 
expectorated,  and  at  the  same  time  to  reheve  the  hectic  symptoms.  But  the 
practice  is  dangerous.  Part  of  the  benefit  said  to  have  been  derived  by  con- 
sumptive patients  from  a  residence  in  cow-houses,  has  been  ascribed  to  the 
inhalation  of  carbonic  acid  gas  (see  p.  20). 

/S.  Taken  into  the  stomach,  carbonic  acid  is  a  most  valuable  remedy  for 
checking  vomiting,  and  diminishing  irritable  conditions  of  this  viscus.  The 
best  mode  of  exhibiting  it  is,  I  believe,  in  the  form  of  an  effervescing  draught, 
composed  of  citric  acid  and  bicarbonate  of  potash.  In  fever,  it  is  an  excellent 
refrigerant;  being  especially  serviceablein  thosecases  whichare  accom))aniedwith 
gastric  irritation.  In  that  form  of  Kthiasis  attended  "with  a  white  or  phosphatic 
deposit  in  the  urine,  carbonic  acid  water  may  be  taken  with  advantage ;  but  in 
this  case  the  common  effervescing  draught  (made  of  a  vegetable  acid  and  a 
carbonated  alkali)  must  not  be  substituted  for  it,  on  account  of  the  alkaline 
property  communicated  by  the  latter  to  the  urine  (see  ante,  p.  184).  [It  is 
by  no  means  correct  to  ascribe  a  mischievous  action  to  remedies  which  render 
the  urine  alkaline  in  all  cases  of  phosphatic  diathesis.  The  greatest  benefit 
is  occasionally  derived  from  them  where  the  phosphatic  deposit  occurs  in 
consequence  of  disease  of  the  lining  mucous  urinary  surfaces,  which  secrete 
alkaline  fluid  and  so  render  the  urine  alkaline.^ — Ed.]  Erom  its  antiseptic 
qualities,  carbonic  acid  has  been  administered  internally,  in  those  diseases 
which  are  supposed  to  be  connected  with  a  putrescent  tendency,  as  Cholera 
Asiatica,  typhoid  fevers,  fee* 

y.  Clysters  uf  carbonic  acid  gas  have  been  employed  in  eertain  affections 
of  the  rectum  and  colon, — for  example,  ulceration  of  the  rectum,  especially 
when  of  the  kind  commonly  denominated  cancerous.  Mr.  Parkin^  has  re- 
commended them  in  dysentery.  The  gas  may  be  introduced  into  the  rectum 
from  a  bladder,  or  solutions  of  tartaric  acid  and  bicarbonate  of  soda  may  be 
injected  in  the  usual  way. 


1  Ticdemann's  Zeitschrifl  ficr  Phjsiologie,  Bd.  i.  und  ii. 

^  faA^rc,  Medeci7ie  Leyale.  -.or  ^ 

3  Sec  llecs  on  the  Analysis  and  Treatment  of  Unnari/  Diseases,  2d  edit.  p.  135-C. 
•1  Sec  Dobsou's  Medical  Commeniary  nti  Fixed  Jir,-2A  edit.  London,  1785. 
Oil  llii!  miicacij  of  Carbonic  Acid  Gas  in  Ike  Diseases  of  Tropical  Ciimates ;  mlh  Direclious 

for  the  Trealinenl  of  Acnle  and  Chronic  Stages  of  Dysenlcry.    Reviewed  in  the  London  Medical 

Gazette,  vol.  xviii.  p.  777,  1830. 
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A  stream  of  carhonic  acid  (7«6f  has  been  applied  to  the  w^m/.s  with 
great  benefit,  in  a  painful  condition  of  this  viscus,  as  I  have  already  mentioned 
(see  p.  135). 

c.  Applied  to  the  skin,  care  being  taken  that  the  gas  be  not  inhaled,  it  is 
employed  either  in  its  gaseous  form,  or  dissolved  in  water.  It  is,  of  course, 
adapted  to  those  cases  where  it  is  desirable  to  excite  the  vascular  system, 
especially  of  the  skin,  and  to  cause  perspiration;  while,  on  the  other  hand,  it 
is  objectionable  in  inflammatory  cases.  In  chlorosis,  amenorrhcea,  dyspepsia,, 
hysteria,  scrofula,  &c.,  it  has  also  been  found  useful. 

<r.  It  has  been  applied  to  cancerous  and  other  ulcers,  to  allay  pain,  to 
improve  the  quality  of  the  secretions,  and  to  check  sloughing.  It  is  readily 
administered  by  means  of  a  tube  connected  with  a  bottle  generating  the  gas. 
In  this  case  it  should  be  procured  by  the  action  of  dilute  sulphuric  acid  on 
marble ;  for,  if  hydrochloric  acid  be  employed,  the  gas  requires  M'ashing,  to 
remove  any  of  this  acid  v/hich  may  pass  over  with  it.  Or  it  may  be  used  in 
the  form  of  solution,  in  which  case  carbonic  acid  water  is  employed.  Or, 
lastly,  we  may  apply  the  yeast  poultice  (see  Cataplasma  Fermenti). 

V.  In  ophthahnia  of  a  chronic  kind,  a  stream  of  carbonic  acid  gas,  directed 
on  the  inflamed  part,  has  appeared  to  be  serviceable.  I  have  seen  it  used  in  a 
case  of  scrofulous  ophthalmia  :  the  patient  recovered  under  its  use,  after  the 
ordinary  plans  of  treatment  had  been  unsuccessfully  tried. 

Administration. — Internally,  carbonic  acid  may  be  administered  under 
the  form  of  carhonic  acid  ivater  or  the  effervescing  draught.  The  latter, 
however,  cannot  always  be  employed  as  a  substitute  for  the  former.  Where 
no  objection  exists  to  the  use  of  the  vegetable  salts  of  potash,  the  ordinary 
effervescing  draught  may  be  administered.  In  febrile  disorders,  when  the 
stomach  is  in  a  very  irritable  condition,  I  prefer  a  draught  made  with  citri  c 
acid  and  the  bicarbonate  of  potash,  to  other  modes  of  employing  carbonic 
acid. 

Another  mode  of  administering  carbonic  acid  is  under  the  form  of  the 
acidulous  or  carhonated  mineral  waters  (see  ante,  p.  309). 

Antidotes. — In  accidents  arising  from  the  inhalation  of  carbonic  acid  gas, 
proceed  as  follows  : — Eemove  the  patient  immediately  into  the  open  air,  and 
place  him  on  his  back,  with  his  head  somewhat  elevated.  Produce  artificial 
respiration  by  pressing  down  the  ribs,  forcing  up  the  diaphragm,  and  then 
suddenly  removing  the  pressure.  Dash  cold  water  over  the  body,  and  abstract 
a  small  quantity  of  blood  either  by  venesection  or  cupping.  Apply  bottles  of 
hot  water  to  the  feet.  Stimulants  of  various  kinds  may  be  employed,  either 
internally  by  the  stomach,  or  in  the  form  of  frictions,  or  inhalations  of 
ammonia,  or  air  impregnated  with  chlorine  gas. 

AQUA  ACIDI  CARBOXICI ;  Garlonic  Acid  Wa^er  ;  Bottle  Soda  Water; 
Soda  Water  from  the  Fountain  ;  Artificial  Seltzer  Water. — This  is  pre- 
pared by  condensing  carbonic  acid  gas  (generated  by  the  action  of  suljihuric 
acid  on  whiting)  in  water.  The  oi)eration  is  efTcctcd  by  means  of  Ti/ler's 
Improved  Soda  Water  Apparatus  (figs.  49  and  50).^, 


'  Thesf;  figures  are  lakcn  from  Urc's  Biclionary  of  Jrls  and  Mannfaclures,  p.  115G,  Lond 
1839.   See  also  Pharmaceutical  Journal,  vol.  v.  p.  305. 
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At  tlie  ordinary  temperature  aricl  pressure  of  llie  atmospliere,  one  jo^^'^eof 
water  absorbs  otic' volume  of  carbonic  acid  gas,  and  acqun-es  a  sp.  gr.  ol  I  UUi». 
By  doubling  the  pressure,  the  quantity  of  gas  absorbed  by  the  w;ater  is ;  oubled, 
a.Tid  so  on  for  other  dop-rPRs  of  nressurc ;  for  Dr.  Henry  has  shown  that  the 
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quantity  of  gas  forced  into  the  water  is  directly  as  the  pressure.  In  the 
United  States'  Pharmacopceia  five  volumes  of  gas  are  directed  to  be  condensed 
in  one  volume  of  water.  Mr.  Webb  tells  me  that  a  pressure  of  eleven  atmo- 
spheres is  used  in  the  preparation  of  his  soda  water. 

The  Bottle  Soda  Water  of  the  shops  is,  in  general,  carbonic  acid  water 
only.  Mr.  Webb,  and  some  few  other  manufacturers,  introduce  a  small 
portion  of  soda  (see  Aqua  Soda)  Supercarhoimtis). 

Cai-bonic  acid  water  is  a  brisk,  sparkling  liquid.  It  has  a  pungent  acidulous 
taste;  reddens  litmus;  and  causes,  with  lime  water,  a  white  precipitate 
{carhonate  of  lime),  which  is  re-dissolved  by  an  excess  of  carbonic  acid 
water. 

Some  of  the  bottle  soda  water  sold  in  the  shops  is  contaminated  with  lead, 
which  it  derives  either  from  being  prepared  in  leaden  vessels,  or  from  its 
passage  through  leaden  pipes.  The  presence  of  lead  may  be  detected  by  the 
addition  of  sulphuretted  hydrogen  or  hydrosulphuret  of  ammonia,  which  oc- 
casions a  dark  colour  or  black  precipitate  [sulphuret  of  lead). 

Carbonic  acid  water  is  a  refreshing,  refrigerant  beverage,  operating  as  an 
anti-emetic,  diaphoretic,  and  diuretic.  In  febrile  disorders,  it  is  used  to  allay 
thirst,  check  nausea,  and  promote  secretion.  In  lithiasis  it  is  employed  to 
check  the  formation  of  the  phosphates  in  the  urine.  It  is  a  convenient  vehicle 
for  the  exhibition  of  many  medicines,  the  nauseating  qualities  of  which  it 
diminishes.  By  the  aid  of  it,  extemporaneous  imitations  of  carbonated 
magnesian  and  carbonated  chalybeate  water  may  be  readily  made  (see  Aqua 
Macfnesim  Supercarhonatis  and  Aqua  Ferri  Supercarbo?iatis) . 

For  domestic  use,  especially  in  the  sick  chamber.  Mayors  patent  syphon 
vase^  is  a  convenient  receptacle  for  carbonic  acid  water.  Prom  this  vessel 
tlie  effervescing  hquid  may  be  drawn  oflF  at  pleasure,  in  any  required  quantity, 
without  explosion,  loss,  or  injury  to  the  residue  in  the  vase. 


Ordeu  IV.  BORON  AND  ITS  COMPOUND  WITH  OXYGEN. 

Boron,  Boracium,  or  Borium.  Symbol  B.  Equivalent  weight  11.  It 
is  odourless  and  tasteless;  but  beyond  this  its  effects  on  the  system  are 
unknown.    It  has  never  been  employed  in  medicine. 


7.  ACIDUM  BORACICUM.-BORACIC  ACID. 

History. — Beecher'^  "  was  undoubtedly  the  first  discoverer  of  boracic  acid, 
though  the  credit  of  tlie  discovery  has  usually  been  given  to  Hombcrg,"  who, 
in  1702,-^  obtained  it  in  small  shining  plates,  which  have  been  called  sedative 
or  narcotic  salt  [sal  sedativum  Homhergi).    In  the  year  1776  it  was 


'  riinrwaceutic.al  Journal,  vol.  v.  p.  255. 

^  Tliomsoii's  IJktory  of  Chemistry,  vul.  i.  p.  248,  London,  1830. 

^  Ilistoire  cle  I'Acaddmie  lioyalc  cles  Sciences,  1702  ;  Memoives,  p.  50. 
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discovered  in  the  lagoons  {lagoni)  of  Tuscany  by  ITocfcr^  and  Mascagiii,^ 
and  more  recently  by  Mr.  Smithson  Tennant,^  l3r.  Holland/  and  M  r.  Lacas,^' 
in  the  crater  of  Vulcano,  one  of  the  Lipari  Islands. 

Natural  Histouy. — Boracic  acid  is  peculiar  to  the  inorganised  kingdom. 
It  is  found  both  free  and  combined. 


a.  Free  Boracic  Acid. — The  boracic  acid  lagoons  of  Tuscany  are  spread  over  a  surface 
of  about  thirty  mUes.  There  are  nine  establishments  for  the  manufacture  of  this  acid ; 
viz.  at  Monte  Cerboli,  Monte  Rotondo,  Sasso,  Serazzano,  Castclnuovo,  San  Frederigo, 
Lustignano,  Lurderello,  and  Lago.  They  are  the  property  of  one  individual  (M.  Lardcrel, 
now  Count  of  Monte  Cerboli),  to  whom  they  are  the  source  of  great  wcaltli.  The  earth 
(principally  calcareous)  of  this  part  continually  evolves  aqueous  and  sulphuric  vapours, 
which,  when  they  burst  with  a  fierce  explosion,  produce  boracic  acid."  The  phcnomeiui 
are  explicable  on  the  supposition  that  water  gains  access  to  immense  masses  of  sulplnirttl 
of  boron  contained  in  the  interior  of  the  earth.  By  the  mutual  reaction  of  these  sul) 
stances,  great  heat,  boracic  acid,  and  sulphuretted  hydrogen,  would  be  evolved.  The 
latter  taking  fire  would  produce  water,  sulphur,  and  sulphurous  acld.^  In  consequence 
of  being  found  at  Sasso,  native  boracic  acid  has  olifained  the  name  of  sassoline. 

/3.  Combined  with  bases.— Hov&cig  acid  is  found  native  combined  with  soda  (formmg 
tincal),  and  with  magnesia  (constituting  boracite).  It  is  also  found  in  the  minerals 
called  datkolite,  botryolite,  schorl,  apyrite,  and  axynite. 

PROCESS  OP  Ma^^ufacturb. — Boracic  acid  is  obtained  in  Tuscany  in  the 
following  manner  : — "Round  the  more  considerable  fissures  a  circular  basin 
is  dug,  about  four  feet  deep,  and  usually  three  or  lour  yards  across.  These 
basins,  which  are  called  lagoni,  being  situated  at  different  levels,  the  water  of 
a  rivulet  is  admitted  into  them,  which,  mixing  with  the  black  mud  at  the 
bottom,  is  made  to  boil  up  violently  by  the  issues  of  vapour  within  its  circuit. 
The  water  is  generally  confined  in  each  basin  for  twelve  [twenty-four,  Payeii\ 
hours  at  a  time,  during  which  period  it  becomes  saturated  to  a  certain  extent 
with  acid  from  the  steam  which  has  passed  through  it.  It  is  then  drawn  off 
from  the  higher  basin  to  one  beneath  it,  where  it  remains  an  equal  length  of 
time,  till  at  length  it  reaches  a  building  at  the  bottom  of  the  hill,  in  Avhich 
the  process  of  evaporation  is  conducted.''  Here  it  enters  a  reservoir  or 
cistern,  where  it  is  allowed  to  repose  till  it  has  deposited  the  mud  which  it 
held  in  suspension.  Having  cleared  itself  of  impurities,  the  water  is  then 
drawn  off  from  the  cistern  into  flat  leaden  pans,  under  which  some  of  the 
natural  steam  is  conducted  by  brick  drains  about  two  feet  under  ground,  and 
by  this  heat  is  evaporated.  This  process  requires  about  sixty  hours,  the  water 
passing  successively  from  the  pans  at  the  upper  extremity  into  others  at  the 
centre,  and  from  thence  into  others  at  the  lower  extremity  of  the  budding,  by 
means  of  leaden  syphons. 

1  Memorla  sopra  il  Sale  sedativo  di  Toscana  cd  il  Borace,  &c.,  Firenzc,  1788  (iibers.  von  B.  F. 

Hermann,  Wien. 

2  Memorie  della  Sociela  Eallana,  viii.  487- 

^  Transactions  of  the  Geoloyiral  SoeAeli/,vo\.u  \\  2,^^,  1?>U.  ioiq,o 
"  Travels  in  the  Ionian  Islands,  Jlbania,  Tliessahjy  Macedonia,  ^c.  danny  the  I  ears 
p.  y,  London,  1815. 

^  AmudesdeCUmiecldeThysiquR,\.\\.\^-^'^^>^^^'^-  .     ...^      „     r       ■  r 

<■•  For  furlhoi- (Id  ails  consult  Tancrcd  On  the  Collection  of  Borar.w  Acid  from  the  iMgom 
Tuscany,  in  the  'IVansactions  of  the  AshmoJcan  Society,  vol.  i.  0.xfonl  183,  ;  Dr.  BowrinK  On  the 
Boracic  Acid  La,jnons  of  Tuscany,  in  tlic  London  and  Edwlmrgh  Philosophical  Magazine,  vol.  xv. 
p.  21,  London,  1839  ;  and  Pnycn,  Ann.  Chim.  ct  Bhys.  1841. 
7  Dumas,  Traitc  dc  Chimie,  t.  i.  p.  380,  Paris,  1828. 


Process  ot?  Manupactur-r. 
Fig.  51. 


Boracie  Acid  Lagoons  of  Tuscany. 

A,  B,  c,  D.  Lagoons. — The  vapours  enter  at  the  bottom,  and  escape  through  the  water  into  the  air. 
"When  the  water  in  the  upper  lagoon,  A,  is  sufficiently  charged  with  acid,  it  is  allowed  to  run 
through  the  tube  o  into  the  lower  lagoon,  B.  In  this  way  it  passes  successively  from  B  to  c, 
from  c  to  D,  and  from  d  into  the  reservoir  e. 

E,  F.  Reservoirs  or  Cisterns. — In  these  the  solution  is  allowed  to  rest  and  deposit  mechanical  impu- 
rities. By  the  removal  of  the  upper  plug,  jo,  the  solution  escapes  into  the  upper  evaporating 
pan,  G. 

G  G.  Leaden  Evaporating  Pans. — They  arc  supported  by  rafters,  and  are  heated  by  the  aqueous 
vapours  which  enter  at  h,  and  are  confined  in  drains.  The  acid  solution  is  conveyed  from 
one  pan  to  another  by  means  of  leaden  siphons,  i  i. 

Having  arrived  at  a  proper  state  of  concentration^  it  is  then  conducted  into 
wooden  tubs,  in  wliicli  it  cools  for  about  five  dayS;,  during  which  the 
crystallisation  of  boracie  acid  takes  place  on  the  sides  of  the  tubs,  and  on 
the  stick  in  the  centre.  The  acid  having  been  removed  from  the  tubs  is 
placed  in  a  basket  to  drain,  and  is  tlien  spread  on  the  floor  of  a  closed 
chamber,  heated  by  vapour,  to  dry.  The  acid,  thus  prepared,  is  sent  in  casks 
to  Leghorn.^ 

[This  process  has  of  late  years  been  somewhat  simplified.  Thus,  the  water 
from  the  last  lagoon  is  now  allowed  to  flow  on  to  rectangular  tables  of  lead 
of  twenty  or  thirty  metres,  divided  by  transverse  parallel  divisions,  but  whoso 
height  is  never  raised  above  that  of  the  edges.  These  tables  have  an  inclina- 
tion of  two  or  three  degrees.  The  hot  vapours  for  evaporal.ing  are  conducted 
in  such  a  manner  that  they  act  upon  the  lower  surface  of  the  tables.  The 


'  Taiicrcd,  op.  supra  oil. ;  also  Bowriiig,  np.  supra  nif. ;  and  Paycn,  of).  supra  rii. 
vor,.  I,  „ 
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water  passes  from  one  compartment  to  another,  and  when  it  arrives  on  the 
last  begins  to  deposit  crystals  of  the  acid.  These  are  removed  by  the  work- 
men witii  wooden  scrapers.  Great  expense  is  thus  saved,  very  few  hands 
being  required  to  conduct  the  process.  Erom  181 8  to  1845,  the  quantity  of 
acid  manufactured  was  33,349,097  Tuscan  pounds.  Prom  1839  to  1845, 
the  mean  quantity  has  been  two  millions  and  a  half  of  pounds^ — Ed.] 

The  acid  obtained  by  this  process  is  called  Tuscany  horacic  acid.  It  has 
a  slight  yellow  or  buff  tint ;  and  its  composition,  according  to  Wittstein,^  is 
as  follows : — 


Boracic  acid  (crystallised)    76'494 

Sulphate  of  ammonia    8'.508 

"        magnesia    2-632 

lime    1-018 

soda    0-9]  7 

potash    0-369 

iroQ    0-365 

alumina   0-820 

"        protoxide  mangauese   traces 

Cliloride  of  ammonium   0-298 

Silicic  acid    1-200 

Sulphuric  acid  (combined  -with  boracic  acid)    1-322 

Water    6-557 

Orgaaic  matter   traces 


100-000 

Fig.  52. 


Crystallisaiion  and,  Drying  Chambers  (old  process). 


AAA.  Wooden  tubs  lined  with  lead,  in  which  the  acid  crystallises. 
Tj  B.  Mother  liquor. 

c.  Basket  in  which  the  crystallised  acid  is  placed  to  drain  before  it  is  conveyed  to  the  drying 
chamber. 
D  D.  Drying  chamber. 

E  E.  Boracic  acid  drying  on  the  Uoor  (f),  between  which  and  the  lower  floor  (h)  the  hot  vapour 
circulates. 

Tuscany  boracic  acid  is  purified,  after  its  arrival  in  this  country,  by  solution 
and  crystallisation. 

Boracic  acid  may  also  be  obtained  by  dissolving  borax  i\\  hot  water,  and 
adding  half  its  weight  of  oil  of  vitriol.  As  the  solution  cools,  crystals  of 
boracic  acid  (retaining  a  little  sulphuric  acid)  are  deposited,  which  must  be 
well  washed.  Or  borax  may  be  decomposed  by  hydrochloric  acid,  by  which 
a  purer  boracic  acid  is  procured.^ 

1  See  BuUdin  de  la  Societd  OMoqiqne  de  France  ;  Pharmaceidical  Journal,  vol.  x.  p.  93. 

2  Miichncr'a  licpcrtorinm,  2tc  lleilie,  Ikl.  xxii.  p.  145,  1840. 
•'  I'/umnaceulical  Journal,  vol.  ii.  p.  51. 
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Properties. — Crystallised  boracic  acid  belongs  to  the  doubly  oblique  pris- 
matic system  (see  ante,  p.  147).  It  occurs  in  the  form  of  white,  transparent, 
pearly  hexagonal  scales,  which  are  odourless,  have  a  weak,  scarcely  acid,  taste, 
and  communicate  a  wine-red  tint  to  litmus.  At  60°  the  crystallised  acid 
requires  25'66  times  its  weight  of  water  to  dissolve  it,  but  only  2*97  times  at 
312°.  When  its  solution  is  boiled  a  portion  of  the  acid  is  volatilised  along 
with  the  water.  It  dissolves  readily  in  spirit  of  wine.  When  sufficiently 
heated,  it  evolves  its  water  of  crystallisation,  melts,  forming  a  transparent 
liquid,  which,  by  cooling,  becomes  a  brittle  gas  {vitrified  horacic  acid). 

Characteristics. — An  alcoholic  solution  of  boracic  acid  burns  with  a 
beautiful  green  flame.  "  If  a  salt  is  suspected  to  contain  boracic  acid,  a  little 
sulphuric  acid  may  be  added,  and  the  mixture  dried  by  a  gentle  heat :  this 
will  separate  tlie  boracic  acid,  and  if  any  chlorine  or  hydrochloric  acid  be 
present  (which  also  gives  a  greenish-blue  flame)  it  will  be  dissipated.  Alcohol 
is  then  poured  upon  the  dry  mass,  and  a  bit  of  cotton  moistened  and  inflamed  : 
if  the  quantity  of  boracic  acid  be  very  minute,  the  green  tint  does  not  at  first 
appear  :  but  after  a  time,  especially  if  the  cotton  be  moved  about  with  a  glass 
rod,  the  point  of  the  flame  assumes  a  green  hue  :  the  absence  of  copper  must 
always  be  ensured"  (Brande).  A  hot  aqueous  solution  of  the  acid  renders 
turmeric  paper  brown,  like  the  alkahes.^  The  colour  of  rhubarb  paper  is  un- 
changed by  it.  Before  the  blowpipe,  boracic  acid  fuses,  and  forms  a  glass 
which  may  be  tinged  blue  by  chloride  of  cobalt,  and  rose-red  by  terchloride  of 
gold.  A  red  hot  platinum  wire  dipped  into  a  pulverised  mixture  of  equal 
parts  of  a  boracic  salt  and  bisulphate  of  potassa  gives  a  green  tint  to  the 
flame  of  the  blowpipe.  A  mixture  of  one  part  of  vitrified  boracic  acid,  finely 
pulverised,  two  parts  of  fluor  spar,  and  twelve  parts  of  oil  of  vitriol,  evolves, 
by  heat,  the  fluoride  of  boron,  recognised  by  its  forming  dense  white  fumes  in 
the  air,  and  by  its  charring  paper,  wood,  &c. 

Composition. — The  following  is  the  composition  of  boracic  acid  : — 


Boron  . 
O.xygen 


At.  Eq.Wt. 

.  1  ...  11  . 

.  3  ...  24  , 


Per  a. 
.  31-43 
.  68-57 


Berzelius. 

.  31-1896 
,.  68-8104 


Dry  Bora-  ) 
cic  Acid  i 


35  ...100  00  ...100-0000 


At. 

Dry  Boracic  Acid  1  . 
Water    3  . 


Eq.  Wt.  PerCt.  Davy.  Berzel. 
..  35  ...  56-45  ...  57  ...  56 
..  27  ...  43.55  ...  48  ...  44 


Crystallised  Bo- 
racic Acid . . . 


62  ...100-00  ...100  ...100 


Physiological  Effects  and  Uses. — Elomberg  ascribed  to  this  acid  se- 
dative, anodyne,  and  antispasmodic  properties.  It  was  said  to  be  useful  in 
ardent  fever,  deHrium,  nervous  affections,  convulsions,  &c.,  and  to  be  devoid 
of  the  inconveniences  which  attend  the  use  of  opium,  though  it  was  thought 
to  be  injurious  in  persons  with  delicate  chests,  and  in  inflammatory  alfections 
of  the  j^rinm  viw.  Experience,  however,  has  not  confirmed  these  opinions ; 
and  it  is  now  considered  to  be  inert,  or  nearly  so.  CuUen^  gave  it  in  lar<'-e 
doses  without  observing  that  it  produced  any  effect  on  the  human  body.  It 
is,  therefore,  not  employed  directly  in  medicine;  but  it  is  extensively  used  in 
the  manufacture  of  borax  (see  Sodce.  Biboras). 


'  Faraday,  Quarii'fli/  Jonrnai  of  Science,  vol.  ix.  p.  403. 
^  Materia  Medica,  p.  341. 
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Order  V.  PHOSPHORUS  AND  PHOSPHORIC  ACID. 

8.  PHOSPHORUS. -PHOSPHORUS. 

Symbol  P.   Hquivalent  Weight  32.  Equivalent  Volume  of  Phosphorus  Vapour  0'5  or 


History. — This  substance  was  discovered,  in  1669,  by  Brandt,  an  alchy- 
inist  at  Hamburgh ;  and  received  its  name  from  being  luminous  in  the  dark 
(from        lif/ht,  and  ?)epw,  I  carry). 

Natural  History.— Phosphorus  is  found  in  both  kingdoms  of  nature. 

a.  In  the  Inorganised  Kingdom. — It  is  comparatively  rare  in  the  mineral  kingdom. 
Various  phosphates  are  found  native,  but  in  small  quantities  :  those  of  lime,  lead,  iron,_ 
copper,  manganese,  uranium,  and  yttria,  may  be  mentioned  as  examples.  Phosphate  of 
lime  is  an  important  constituent  of  the  organic  exuviffi  entombed  in  the  fossiliferous 
rocks.  It  is  a  constituent  of  the  deep-well  water  of  the  London  basin  (see  p.  299). 
The  luminous  appearance  called  jack  with  a  lantern  has  been  ascribed  to  phosphurctted 

hydrogen.  i  •    j     -xi  v 

jS.  In  the  Organised  Kingdom.— Phosphoric  acid,  free  or  combined  with  Jime, 
potash,  or  iron,  is  found  in  various  vegetables.^  Phosphorus  is  a  constituent  of  animals  : 
in  some  cases  it  is  in  combination  with  oxygen,  and  a  base,  as  in  the  bones,  urine,  &c. ; 
in  other  instances,  as  in  the  brain,  it  is  uncertain  in  what  form  it  exists. 

Preparation.— Phosphorus  is  usually  obtained  from  bone-ash._  When 
bones  are  burned  in  the  air  to  whiteness, 'the  ash  which  remains  consists  prin- 
cipally of  phosphate  and  carbonate  of  lime,  mixed  with  minute  portions  of  other 
matter  (see  ante,  p.  324).  The  phosphate  of  lime  of  bones  is  accordmg  to 
Berzelius  8CaO,3P05  .  but  more  recent  investigations  lead  to  the  conclusion 
that  it  is  a  tribasic  phosphate,  3CaO,P05.  The  bones  of  the  sheep  are  preferred 
for  yielding  phosphorus,  as  the  ash  which  they  yield  is  less  compact,  and  more 
easily  attacked  by  acid.  Sulphuric  acid  is  gradually  added  to  the  bone-ash 
previously  made  into  a  thin  paste  with  water.  Carbonic  acid  is  evolved,  while 
sulphate  and  a  soluble  superphosphate  of  lime  are  formed.  Water  is  added, 
and  at  the  end  of  twenty-four  hours  the  liquor  is  filtered  and  evaporated  in 
leaden  or  copper  pans  to  the  consistence  of  syrup  or  honey.  It  is  then  mixed 
with  charcoal,  dried,  and  distilled  in  an  earthen  retort.  The  charcoal  abstracts 
the  oxygen  from  the  phosphoric  acid  of  the  superphosphate,  setting  free  tlie 
pliosphorus  which  is  volatilised,  and  condensed  in  water  contained  in  a  copper 
receiver  It  is  afterwards  purified  by  pressing  it  through  shamoy  leather 
under  water.  It  is  subsequently  moulded  for  sale  into  cyhnders,  by  meltnig 
it  in  water,  and  sucking  it  up  a  slightly  conical  glass  tube,  which  is  then  inv 
mersed  in  cold  water,  when  the  sohdihed  stick  of  phosphorus  falls  ou  .2 
Another  mode  of  giving  the  stick  form  to  phosphorus  has  been  suggested  by 
Seubert.3  It  consists  in  letting  melted  phosphorus  flow  into  horizontal  glass 
tubes,  one  extremity  of  each  tube  being  surrounded  by  wm-m  water  (Ul 
Eahr.  the  other  by  cold  water.  The  phosphorus  when  solul  is  removed  Ironi 
the  tube,  and  thus  makes  room  for  a  fresh  supply,  which  again  sohdifies,  and 
thus  a  stick  of  any  length  may  be  formed.  

also  Ui-e,  Did.  of  Arts. 

a  r/iarmaceulical  Journal,  vol.  iv.  p.  H-'- 
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Wtililer'  obtained  phosphorus  by  distilling  two  parts  of  bone  black  with 
one  of  quartz  sand  at  a  white  heat.  The  siUcic  acid  of  the  sand  decomposed 
the  phosphate  of  lime  contained  in  the  bone  black,  and  disengaged  the  phos- 
phoric acid  which  was  de-oxidised  by  the  carbon. 

PiiOPERTiEs. — It  is  colourless,  and  when  it  has  been  solidified  slowly  it  is 
transparent ;  but  when  rapidly,  it  is  cloudy,  and  has  a  waxy  lustre.  It 
crystallises  in  regular  octohedrons  and  rhombic  dodecahedrons.  Its  sp.  gr. 
is  1'896.  At  32°  P.  it  is  brittle,  but  at  ordinary  temperatures  is  somewhat 
flexible.  At  94°  it  is  very  brittle,  and  may  be  easily  pulverised;  at  110°  P. 
it  melts,  and  forms  an  oily-like  liquid.  At  482°,  Heinrich  (550°,  Dalton; 
574°,  Pelletier),  it  boils,  and  yields  a  colourless  vapour  whose  sp.  gr.,  according 
to  Dumas,  is  4*355.  Both  solid  and  liquid  phosphorus  is  a  non-conductor 
of  electricity.  At  ordinary  temperatures  it  evolves  a  small  quantity  of  vapour. 
In  the  atmosphere  its  fumes  are  luminous  in  the  dark,  in  consequence  of 
slow  combustion,  and  they  have  the  odour  of  garlic.  Phosphorus  is  insoluble 
in  water,  but  soluble  in  ether  and  in  the  oils  both  fixed  and  volatile. 

Phosphorus  assumes  the  aUotropic  state,  becoming  of  a  red  colour.  Tins 
red  substance  was  formerly  regarded  as  a  sub-oxide  of  phosphorus  (see 
ante,  p.  331). 

Preservation.  —  Phosphorus  should  be  preserved  in  a  stoppered  vessel 
filled  with  water  and  kept  in  the  dark  (as  inclosed  in  a  tin  box). 

Granulation. — Phosphorus  may  be  granulated  by  melting  it  under  water 
and  shalcing  it  in  a  closed  vessel  until  it  is  cold.  According  to  Casaseca,^ 
proof  spirit  is  better  than  water  for  this  purpose.  Bottger  states  that  human 
urine,  or  an  artificial  solution  of  urea,  succeeds  best.  He  half  filled  a  tall 
cylindrical  vessel  of  half  an  inch  wide  with  this  fluid,  heated  it  to  the  melting 
point  of  phosphorus,  divided  this  for  two  minutes  by  means  of  a  whisk 
{Quio-l),  which  passed  through  a  wooden  lid,  and  during  the  agitation  filled 
up  the  vessel  with  cold  water. 

Varieties. — In  the  text,  pliospborus  is  described  as  being  colourless  and  transparent, 
or  nearly  so.    In  commerce,  however,  it  is  frequently  met  with  coloured  and  opake. 

1.  Yellow  or  red  pliosphorus. — Commercial  phosphorus  is  frequently  of  a  yellow,  pale 
buff,  or  reddish  colour,  in  consequence  of  its  assuming  the  allotropic  state. 

2.  White  phosphorus. — Phosphorus  kept  under  water  and  exposed  to  diffused  daylight 
acquires  a  white  opake  coating.  Different  opinions  exist  as  to  the  nature  of  this  crust. 
Rose  considers  it  to  be  merely  phosphorus  in  a  different  state  of  aggregation.  Pelouze 
regards  it  as  a  hi/drate  of  phosphorus,  P2,H0.  Mulder  considered  it  was  a  compound  of 
the  red  oxide  of  phosphorus  (allotropic  phosphorus)  and  phosphuretted  hydrogen. 

3.  Black  phosphorus.— II  phosphorus  be  heated  to  140°  P.  or  158°  P.,  and  then  suddenly 
cooled  to  32°  it  sometimes  becomes  black.  Thenard,  who  first  observed  this  phenomenon, 
found  that  all  kinds  of  phosjihorus  do  not  undergo  this  change,  but  only  that  which  has 
been  repeatedly  distiUed.— Dumas  speaks  of  a  blackish  phosphorus  which  distils  over 
towards  the  end  of  the  process  in  making  phosphorus  ;  and  he  says  that  it  is  usually 
sup])oscd  to  be  combined  with  carbon,  but  he  thuiks  that  it  is  more  probably  with 
silicium.— The  black  Prench  phosphorus  described  by  Wittstock^  contained  arscnio 
bismutli,  lead,  iron,  copper,  and  especially  much  antimony.  It  yielded  by  solution  ill 
sulphuret  of  carbon  brown  flocculi  ol  sulphuret  of  antimony. 

Characteristics. — Phosphorus,  in  substance,  is  easily  recognised  by  its 
waxy  appearance  and  garlic-like  odour ;  by  its  fuming  in  the  air,  and  beiiig 


'  PopgeiKiorfr's  Jiiua/eii,  xvii.  178,  1820. 
^  Jonrn.  da  rhaimacit;,  xvi.  20«i. 

•*  Berl.  Jahrh.fnr  d.  rharmacie,  Bd.  xxxiii,  Abt.  ii.  p.  146,  18^3. 
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phosphovescent  or  luminous  in  the  dark ;  by  friction  or  gentle  lieat  causing  it 
to  inflame;  and,  lastly,  by  its  burning  with  a  most  intense  white  light  and  a 
white  smoke  (phosphoric  acid)  in  air,  or  still  better  in  oxygen  gas.  A  solution 
of  phosphorus  in  oil  or  ether  may  be  known  by  its  garlick-like  odour,  and, 
when  rubbed  on  the  skin,  by  its  rendering  the  latter  luminous  in  the  dark. 
Wheii  boiled  in  nitric  acid  phosphorus  is  converted  into  phosphoric  acid,  the 
characteristics  of  which  will  be  given  hereafter. 

Impueities. — The  best  phosphorus  is  colourless,  transparent,  or  only 
slightly  cloudy,  and  breaks  with  a  short  crystalline  fracture. 

Dumas  appears  to  regard  flexibility  as  a  characteristic  of  gooA  phosphorus :  for  he 
says  that  the  same  stick  may  be  beiit  seven  or  eight  times  iu  different  directions  without 
breaking ;  but,  he  adds,  the  addition  of  c-^^ths  of  sulphur  is  sufiicient  to  render  it  brittle. 
[Dumas's  test  of  flexibility  is,  however,  materially  dependent  on  the  temperature  at 
which  the  experiment  is  made. — Ed.] 

Commercial  phosphorus  sometimes  contains  sulphur  or  arsenic,^  or  both. 
Wittstock  obtained  3 '654  grains  of  metallic  arsenic  from  one  ounce  of 
phosphorus :— equal  to  0-761  per  cent.  Occasionally,  also,  it  contains 
antimony,  and  some  other  metals  above  noticed.  Probably  all  these  impurities 
are  derived  from  the  sulphuric  acid  employed  in  decomposing  the  bone  ash. 
When  this  acid  has  been  prepared  from  arsenical  pyrites  it  contains  arsenious 
acid,  which  becomes  reduced  in  the  process  for  making  phosphorus;  and 
Wittstock  suggests  that  the  black  phosphorus  which  he  found  to  contain 
antimony,  had  been  prepared  with  oil  of  vitriol  made  with  native 
sulphuret  of  antimony. 

Detectio7i. — A  solution  of  pure  phosphorus  in  diluted  nitric  acid  yields, 
with  a  solution  of  barytic  salt,  a  precipitate  which  is  soluble  ni  excess  of 
nitric  acid.  But  if  phosphorus  yield  a  precipitate  insoluble  in  this  acid, 
the  presence  of  sulphuric  acid  (formed  by  the  oxidation  of  sulphur)  may  be 
inferred. 

The  presence  of  arsenic  in  phosphorus  may  be  detected  as  follows  : — 
Convert  the  phosphorus  into  phosphoric  acid  by  boiling  in  nitric  acid ;  dilute 
the  solution  with  water,  and  transmit  sulphuretted  hydrogen  through  it ;  if 
arsenic  be  present,  a  yellow  precipitate  is  obtained.— By  evaporating  a  solution 
of  phosphorus  in  dilute  nitric  acid,  a  blackish  arsenical  deposit  is  obtained  : 
the  ])hosphorous  acid  contained  in  the  solution  deoxidizes  the  arsenic. 

P2/r//?6'a^20^?.— Redistillation  will  not  deprive  phosphorus  of  its  contained 
arsenic  By  repeated  digestion  in  diluted  nitric  acid,  the  greater  part,  or 
the  whole,  of  it  mav  be  removed.  WohlerS  says  that  opake  yellow  or  red 
phosphorus  may  be"  rendered  transparent  and  colourless  by  melting  it  m  a 
concentrated  solution  of  bichromate  of  potash  to  which  sulphuric  acid  has 
been  added.  The  vessel  should  be  stoppered,  and  shaken  strongly  to  divide 
the  phosphorus  into  fine  globules.  .  .    Tir      .  u 

Physiological  Effects.    «.  0?i  rcffetaMcs.—Accovdmg  to  Marcet  it 

is  poisonous  to  plants.  .  -,    .  ,    ,      i  , 

/3.  On  Jnimah  ffenerall,/.—'^''^i^^  impregnated  with  ])hosphorus  ac  s  as 
an  aphrodisiac  to  drakes.^    Phosphurettcd  oil  is  a  stimulant  to  horses  :  blood 

1  Bacrvv,dcl,7i.W./«/..i./«r./.P/™ci..  Bd.^x^iii.  AU.  ii.  p.  113.  1833;  nl.o  Wittstock, 

ibid.  p.  125.  „.„  to.o 

//«;^  ^/«- ?I  7V/rtm.  Bd.  xlv.  p.  2U),  . 
«  Alph.  Lcroy,  qiiolcd  l)y  Unyk',  Biblwlh.  de  Tlwrap.  (.  n.  )-.  .'8,  Irhs,  1830. 
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drawn  from  the  veins  of  horses  under  its  influence  has  a  phosphoric  odour. i 
If  phosphuretted  oil  be  injected  into  the  jugular  vein,  or  into  the  cavity  of  the 
pleura  of  a  dog,  white  vajaours  of  phosphorus  are  evolved  from  the  mouth, 
and  death  shortly  takes  place.  The  phosphorous  acid  (formed  by  the  com- 
bustion of  the  phosphorus)  inflames  the  lungs  in  its  passage  through  the 
dehcate  pulmonary  vessels.  Introduced  into  the  stomach  of  animals,  phos- 
phorus acts  as  a  caustic  poison.  The  corrosion  is  supposed  to  depend  on  the 
action  of  the  phosphorous  acid  (formed  by  the  combination  of  the  phosphorus 
with  the  oxygen  of  the  air  contained  in  the  pulmonary  canal)  on  the  tissue 
with  which  it  is  in  contact.^ 

y.  On  Man. — The  general  stimulant  operation  of  phosphorus  has  been 
already  alluded  to  (see  ante,  p.  232),  as  well  as  its  chemical  action  (see  ante, 
p.  97V    In  small  doses  phosphorus  excites  the  nervous,  vascular,  and 
secreting  organs.    It  creates  an  agreeable  feeling  of  warmth  at  the  epigastrium, 
increases  the  frequency  and  fulness  of  the  pulse,  augments  the  heat  of  skin, 
heightens  the  mental  activity  and  the  muscular  powers,  and  operates  as  a 
powerful  sudorific  and  diuretic.    Its  aphrodisiac  operation  has  been  recognised 
by  Alphonse  Leroy  and  Bouttatz,^  by  experiments  made  on  themselves ;  and 
the  facts  collected  by  Dr.  Hartcop  bear  out  this  statement  (Dr.  A.  Taylor). 
In  somewhat  larger  doses,  it  causes  burning  pain,  vomiting,  and  purging, 
with  extreme  sensibility  of  the  stomach  which  lasts  for  several  days.*  In 
still  larger  doses,  it  causes  inflammation  of  the  stomach  and  bowels.  Its 
activity  as  a  caustic  poison  depends,  according  to  Orfila,  on  its  absorbing 
oxygen,  and  thus  becoming  converted  into  an  acid  which  acts  as  a  corrosive, 
hke  the  other  mineral  acids.     Hence,  therefore,  ethereal  and  oleaginous 
solutions  are  more  active  poisons,  inasmuch  as  the  oxidation  of  the  phosphorus 
is  effected  more  rapidly.    Comparatively  small  doses  have  in  some  cases 
proved  fatal.    Dr.  Christison^  mentions  one  instance  in  which  1^  grains, 
in  another  instance  3  grains,  caused  death.^    Cases,  how-ever,  are  reported,  in 
w-hich  6,  10,  and  even  12  grains  have  been  swallowed  without  any  hurtful 
effects ;  but  doubts  have  been  entertained  as  to  the  correctness  of  the  state- 
ments.   Thus  Merat  and  De  Lens^  think  that  the  phosphorus  employed  in 
these  cases  must  have  undergone  some  chemical  change.    I  once  administered 
16  grains  of  apparently  good  phosphorus  to  a  man  without  any  injurious 
effect.    The  person  here  alluded  to  was  Chabert,  some  years  ago  renowned  in 
London  under  the  name  of  the  "  Fire  King."    I  carefully  weighed  the 
above  quantity,  which  was  placed  in  a  spoon,  introduced  into  his  mouth,  and 
washed  down  by  a  tumblerful  of  water.    He  offered  to  take  this  dose  daily. 
Within  ten  minutes  after  swallowing  the  phosphorus,  he  left  the  room  for 
about  a  quarter  of  an  hour. 

A  case  of  suspected  poisoning  by  phosphorus  administered  medicinally  is 
reported  by  Mr.  Eeedal     but  the  total  amount  of  phosphorus  which  Avas 


'  Pilfer,  quoted  by  Bavla. 
^  Orlila,  Tujicol.  Gener. 
^  Bayle,  op.  cit. 

*  Sec  ail  experiment  made  by  Sundcliii  on  liinisell',  Ihmdb.  der  HeUmitteUehre,  Bd.  ii.  S.  213. 

Trcul  'isc  011  Voiso)is. 

*  111  the  Mornivg  Herald  of  June  17,  1840,  is  a  report  of  an  inquest  held  on  the  hody  of  a  child 
killed  by  sucking  tlie  pliosphoric  ends  of  hicifer  niatclics. 

'  Dirlionnaire  de  iMnfih'e  Medi.ca/e. 

*  Lancet,  Sept.  14,  1844,  p.  754. 
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taken  is  not  stated ;  and  it  is  by  no  means  certain  that  the  death  was  owing 
to  it.  Post-mortem  examination  shewed  the  existence  of  inflammation  of  the 
caicum  and  colon. 

During  the  last  three  years,  the  attention  of  the  profession  in  Germany, 
Prance,  and  England,^  has  been  drawn  to  the  occasional  occurrence  of  necrosis 
of  tlie  jaw-bone  in  work-people  engaged  in  the  manufacture  of  lucifer  and 
congreve  matches.  The  disease,  which  is  avoided  by  using  phosphorus  in  its 
allotropic  state  {ante,  p.  231),  appears  to  be  a  secondary  consequence  of 
periostitis,  which  is  probably  produced  by  the  fumes  from  phosphorus  em- 
ployed in  the  above  manufacture ;  though  by  some  it  has  been  referred  to 
rheumatism,  and  by  others  to  arsenic,^  with  wliich  the  phosphorus  has  been 
found,  in  some  cases,  to  be  contaminated.  Neither  of  the  latter  assumed 
causes,  however,  are  sufficient  to  account  for  it.  Rheumatic  invahds  and 
arsenic-smelters  are  not  hable  to  disease  of  this  kind.^  We  may  therefore 
assume  that  the  phosphoric  fumes  are  the  cause  of  it.  Now  these  consist  in 
part,  perhaps,  of  phosphorus  vapour,  but  chiefly  of  phosphorus  in  combination 
with  oxygen.  When  in  high  or  brilHant  combustion  (which  often  occurs  in 
the  lucifer  match  manufactories),  phosphorus  yields  phosphoric  acid  (PO^) ; 
but,  by  slow  combustion,  the  chief  product  is  phosphorus  acid  (PO^),  which 
becomes  converted  into  phosphoric  acid  by  the  absorption  of  oxygen. 
According  to  Dr.  von  Bibra,"*  hypophosphorous  acid  is  produced  by  the 
oxidation  of  the  vapour  of  phosphorus. 

Strohl,^  Roussel,  and  some  others,  consider  the  phosphoric  acid  to  be  the 
agent  producing  the  disease ;  but  it  is  stated^  that,  in  phosphorus  manufac- 
tories, in  which  the  atmosphere  is  impregnated  with  phosphoric  acid,  no 
disease  of  the  kind  is  produced;  and,  therefore,  by  some  the  malady  is 
ascribed  to  a  compound  having  a  lower  degree  of  oxidation.  Dr.  von  Bibra 
refers  it  to  hypophosphorous  acid,  but  lays  great  stress  on  the  fact  that 
Schonbehi's  ozone  is  formed  during  the  volatihzation  of  phosphorus. 

The  jaw  disease  is  presumed  to  be  a  local  malady  produced  by  the  direct 
action  of  the  fumes  on  the  jaw-bone.  Por  toothache  and  caries  of  the  teeth 
are  said  to  have  existed  prior  to  the  affection  of  the  bone ;  and  it  is  to  be 
inferred,  that  if  the  disease  were  a  constitutional  one,  and  due  to  the  absorp- 
tion of  'the  poison,  that  probably  other  bones  would  also  become  affected. 
Moreover,  Dr.  von  Bibra  found  in  his  experiments  on  rabbits,  that  unless  the 
iaw  bone  was  exposed  to  the  vapours,  that  the  disease  was  not  produced. 
Dr.  Lorinser,  on  the  contrary,  thhiks  that  the  poison  acts  through  the  blood ; 
and  states  that  individuals  under  its  influence  have  a  pecuhar  sallow,  bloated 


fS' p.  «4.  184C :  ™a  *  P;,^,»«.  t.     3c  scr. 

11  284  1846-  also  Chevallier,  CoOT;;to7Jmto,  t.  xxiii.  p.  GS.'j,  1846.      ,  ^  ,  , 

^  fi:^^l<Svlesllendul,  t.  xxii.  p.  292,  Feb  16  1846)  has  shown,  that  the  effects  of  arseu.c 
have  nothing  in  common  with  those  pvocluccd  by  phosphonis  ^     ^    rv  / 

^Z-KLkhdlcn  der  Arbdier  in  den  Plmphorzundlwlzf^^^^^^^^^      ,,n  hcsovdcre  dns  Leaden  dry 

\^edicimsc1ij>oUzdHchen  StandpunMe,  bearbe.tct  von  Ur.  Ir.  Lrnst  von  Jiibra  nnd  Dr.  L.  Gc.st, 

tprips  vol.  xii.  p.  52.5,  Oct..  1 84(). 

6  Brilisk  and  Foreign  Med.-Chu:  licv.  April  1848,  p.  4o4. 
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complexion,  combined  with  a  dull  expression  of  the  eye  and  gastric  derange- 
ment 1  I  have  myself  observed  this  remarkable  appearance  of  the  countenance 
in  the  dipper  of  a  congreve  match  manufactory,  whose  jaws,  however,  were 
quite  sound.  The  best  preventives  of  the  pliosphorus  jaw  disease  have 
been  good  ventilation  of  the  rooms  of  the  manufactory,  and  personal  clean- 
liness. Mr.  Hynam,  an  extensive  manufacturer  of  congreve  matches  m 
Princes  Street,  Tinsbury  Square,  tells  me  that  no  case  of  this  malady  has  ever 
occurred  among  his  numerous  work-people,  some  of  whom  have  worked  there 
for  seven,  eight,  or  even  ten  years.  Their  freedom  from  the  disease  he 
ascribes  to  good  ventilation  and  personal  cleanliness.  The  dippers  wear 
sponges  before  their  mouths ;  and  all  the  work-people  employ  a  solution  ot 
soda^  for  wa  shing  their  hands.  It  has  been  lately  proposed  to  substitute 
ailotropic  for  common  phosphorus.  The  more  fixed  nature  of  allotropic 
phosphorus  would,  it  is  considered,  have  the  effect  of  preventing  the  occur- 
rence of  the  phosphoric  disease. 

Another  effect  of  the  phosphorus  fumes  is  irritation  of  the  conjunctiva  and 
of  the  mucous  membrane  hning  the  air  passages.  Bronchial  irritation  has 
been  especially  noticed  by  the  Prench  writers.^  In  this  country,  catarrhal 
and  pulmonary  affections  have  been  ascribed  to  the  action  of  these  fumes.* 

Uses.— In  this  country,  phosphorus  is  rarely  employed,  and  therefore  it 
will  be  unnecessary  to  enter  minutely  into  its  uses.  It  has  been  strongly 
recommended  in  those  cases  attended  with  great  prostration  of  the  vital 
powers,  as  in  the  latter  stages  of  typhus  fever,  dropsies,  &c.;  in  some  chronic 
diseases  of  the  nervous  system  (as  epilepsy,  paralysis,  melancholy,  mania, 
amaurosis,  &c.)  occurring  in  debilitated  subjects.  In  some  of  the  exanthemata, 
as  measles,  it  has  been  administered  to  promote  the  re-appearance  of  the  erup- 
tion, when  this,  from  some  cause,  has  receded  from  the  skin.  In  imjwtentia 
virilis  of  old  and  debilitated  subjects,  in  cholera,  and  in  some  other  maladies, 
it  has  also  been  exhibited.  Paillard  recommends  phosphorus  as  a  caustic,  in 
the  place  of  moxa,  than  which,  he  says,  it  is  more  convenient  and  safe.^ 

Administration. — Phosphorus  cannot  be  given  with  safety  in  the  solid 
form.   It  may  be  administered  dissolved  in  ether,  or,  still  better,  in  oil. 

Antidotes. — In  poisoning  by  phosphorus,  large  quantities  of  mild  demul- 
cent Hquids  are  to  be  exhibited,  so  as  to  envelope  the  phosphorus  and  exclude 
it  from  the  air  contained  in  the  alimentary  canal.-  Magnesia  should  be  given, 
in  order  to  neutralise  the  phosphorous  and  phosphoric  acids  which  )nay  be 
formed.  Parts  burned  with  phosphorus  are  to  be  washed  with  a  weak  alkaline 
solution,  to  remove  any  adherent  acid  which  might  serve  to  keep  up  irritation. 

1.  TINCTUUiV  PHOSPIIOlU  iETIIEUEA;  Tinctura  JEtherea  cum  Phos- 
jihoro,  Prench  Codex  ;  Ethereal  Tincture  of  Phosphorus.  (Phosphorus 
4  parts,  Sulphuric  Ether  200  parts  by  weight.    Macerate  for  a  month,  in  a 


*  1  have  already  (see  antet  p.  231)  notieed  tlic  uuuaual  quantity  of  phosphoric  acid  found  by  Dr. 
Letheby  in  thf;  uriue. 

^  The  Austrian  Government,  at  the  8U}!;gestion  of  a  commission  appointed  to  inquire  into  its 
origin,  ordered  the  girls  employed  in  the  lueirer-mnlch  manufacture  to  wash  their  montlis  well  with 
acidulated  water!  !  (Dr.  J3alfour,  Norlheru  Juurnal  of  Medicine,  vol.  iv.  p.  28G,  1846;  and 
Lancet,  Aug.  29,  1840  ) 

*  .See  Gendrin,  in  Kousscl's  Mcmoire,  before  referred  to;  and  JJu))a8quier,  aide  cit. 

*  LonrJan  Medical  Gazelle,  vol.  xxxix.  p.  210;  and  Medical  'Ewes,  Dec.  18,  184C,  p.  224 
"  I/jid.  vol.  ii.  p.  254. 
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well-stoppered  bottle  covered  witli  black  paper,  occasionally  shaking.  Preserve 
it  in  small  bottles,  well  stoppered  and  covered  with  black  paper). — The  quantity 
of  phosphorus  dissolved  is  about  4  grains  for  each  ounce  of  ether.  Dose  from 
5  to  10  drops.  Some  objection  has  been  raised  to  the  use  of  this  preparation, 
on  the  ground  that,  by  the  evaporation  'of  the  ether,  the  phosphorus  will  be 
set  free  in  the  stomach,  and  might  ignite. 

2.  OLEUM  PHOSPHORATUM,  Ph.  Borussica ;  Phosphorated  Oil.  (Phos- 
phorus  dry  and  cut  into  small  pieces,  gr.  xij. ;  Almond  Oil,  recently  prepared,  ^j. 
Melt  the  phosphorus  in  the  oil  by  the  aid  of  warm  water  :  then  agitate  until 
it  appears  to  be  dissolved). — One  ounce  of  oil  dissolves  about  four  grains  of 
phosphorus.  Dose  from  5  to  10  drops.  It  should  be  administered  in  some 
mucilaginous  liquid,  or  made  into  an  emulsion.  It  may  be  aromatiscd  by  a 
few  drops  of  some  essential  oil,  as  of  bergamot. 

[The  London  College  notice  phosphorus  in  their  Pharmacopceia  for  1851, 
placing  it  in  the  Materia  Medica  with  the  following  note  : — "  Nearly  colourless, 
resembling  wax,  transparent ;  it  gives  out  light  in  the  dark.  It  should  be 
kept  in  water,  and  shut  out  from  access  of  light." — Ed.] 

9.  ACIDUM  PHOSPHORICUM.- PHOSPHORIC  ACID. 

Formula  PO*.    Fquivalent  Weight  72. 

History. — Phosphoric  acid  was  first  distinguished  by  Marggraf,  in  1740, 

This  acid  is  susceptible  of  three  modifications,  designated  as  metaphosplioric 
acid  [a  PO^),  pyro'pJiosphoric  acid  [h  PO^),  and  common  j^ihosphoric  acid 
{c  PO^).  The  first  combines  with  one,  the  second  with  tiew,  the  third  with 
three  atoms  of  water  or  base :  hence  the  first  is  denominated  monohasic,  the 
second  hihasic,  the  third  tribasic  phosphoric  acid.  Por  an  admirable 
account  of  these  modifications  we  are  indebted  to  Professor  Graham.^ 

Natural  History, — Phosphoric  acid  accurs  both  in  the  inorganised  and 
organised  kingdoms  (see  ante,  pp.  340). 

All  the  phosphoric  salts  of  the  mineral  kingdom  contain  the  common  or 
tribasic  phosphoric  acid.^ 

Preparation. — A  watery  solution  of  common  or  tribasic  phosphoric  acid 
{c  PO^)  is  the  only  modification  of  phosphoric  acid  employed  in  medicine. 

In  the  London  Pharmacopoeia,  diluted  phosphoric  acid  [acidum  j^hosjiho- 
ricum  dilutum)  is  ordered  to  be  thus  prepared : — 

Take  of  Phosphorus,  5vj. ;  Nitric  Acid,  f^iv. ;  Distilled  Water,  fsviij.  Addtheplios- 
phorus  to  the  nitric  acid,  mixed  with  1he  water,  in  a  retort  phiced  in  a  sand  bath  ;  then 
a|)ply  heat  until  six  fluidounces  are  distilled.  Let  these  be  again  put  into  the  retort 
that'  six  fluidounces  may  distil,  whicli  are  to  be  rejected.  Evaporate  the  remaining 
liquor  in  a  platinum  capsule  until  only  two  ounces  remain.  Lastly,  add  to  the  acid,  wlieu 
it  is  cold,  as  much  distilled  water  as  may  make  it  accurately  fill  a' pint  measure,  and  mix. 

By  the  mutual  action  of  ])hosphorus  and  dilute  nitric  acid,  phosj^horous  acid 
(P03),  as  well  as  phosphoric  acid  (cPO^),  is  produced,  while  binoxidc  of 
nitrogen  is  evolved.  The  formation  of  phosi)horous  acid  may  be  accounted 
for  by  the  mutual  reaction  of  three  equivalents  of  nitric  acid  and  three  equiva- 


'  rhilosoii/iintl  Tmnmciiom  for  1833. 

2  J}(m><8iu|J!milt,  Jnii.  Clam.  I'hys.  \  .  Iv.  p.  185,  1833. 


5  eq.  Nitric  Acid  ...  270 
3  eq.  Pliosphorus  ...  96 
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Preparation;  Properties;  Purity.  ^47  ^ 

acid:  3P  +  5N05  =  3.P05  +  5N02. 

^  Products. 
Materials.  Composition. 

5  eq.  Nitrogen    70  |_  :_-5  gq.  Binox.  Nitrogen...  150 

10  eq.  Oxygen...  80  J 

15      Oxygen. . . ^^Q;;^^^^  .g  eq.  Phosphoric  Acid  .  316 

366 

Tf  stronc  idtriracid  be  employed,  instead  of  the  dilute  acid  ordered  in  the 
PirrmacTp^eia  the  reaction  is'so 'energetic  that  explosion  and  ^^^^^^l 
sometimes^  the  consequence.  In  such  cases  some  nitrate  o  ^^J^^^^  ^ 
usually  developed :  the  ammonia  being  formed  by  the  umon  of  the  mtrogen 
of  the  acid  witli  the  hydrogen  of  the  water. 

By  concentrating  the  solution  of  phosphorous  and  phosphoric  acid,  the 
phoL  orou  acidis  converted  into  phosphoric  acid  by  the  free  iiitric  acid 
pl^seC:  3P03  +  2N05  =  sPQ^  +  2^0^.    The  excess  of  mtric  acid  is  driven 

'%\VpZTES^^The  aqueous  solution  of  phosphoric  acid  (..e^... 
riZi  diluum,  Ph.  L.  prepared  as  above,  is  a  coloui  ess  and  odour  es 
liauid  It  possesses  the  usual  characteristics  of  an  acid ;  that  is,  it  is  sour  to 
the  ta'ste,  reddens  litmu«,  and  neutrahzes  bases.  _  Its  sp.  gr.,  according  to  the 
London  Pharmacopceia,  is  1-064.  By  evaporation  it  acquires  the  consistence 
of  treacle  {hydrated  phosphoric  acid) ;  and  when  exposed  to  a  higher  tem- 
perature it  loses  water  and  becomes  pyrophosphoric  acid  (2HU,  j.  Ki 
a  dull  red  heat  a  further  evolution  of  water  takes  place,  and  a  compound  is 
formed,  called  meiaphosphoric  acid  (HO,  PO^) ;  this  is  fusible,  and  by 
cooling,  concretes  into  a  transparent  sohd,  called  glacial  phosphoric  acid 

Characteristics.— li  the  common  or  tribasic  phosphoric  acid  be  saturated 
with  an  alkah  (soda)  so  as  to  form  a  soluble  phosphate,  it  may  be  distinguished 
from  all  other  acids  by  the  following  characters  :— it  throws  down,  with  the 
soluble  salts  of  lime,  lead,  and  baryta,  white  precipitates  [phosphates),  soluble 
in  nitric  acid.  If  the  phosphate  of  lead  (3PbO,  .PO^)  (thrown  down  by  a 
soluble  salt  of  lead)  be  heated  in  the  oxidizing  flame  of  the  blowpipe,  it  yields 
a  colourless  and  transparent  button,  which  turns  opaque  and  crystalline  on 
cooHng.  Nitrate  of  silver  yields  with  the  common  phosphate  a  light  yellow 
precipitate  [trilasic  phosphate  of  silver,  3AgO,  cW),  soluble  both  in  nitric 
acid  and  ammonia.  Sesquichloride  of  iron  added  to  the  solution  ot  alkaline 
phosphate,  causes  a  white  gelatinous  precipitate  {jierphosphate  of  iroii) 
insoluble  in  acetic  acid.  Hydrosulphuric  acid  produces  neither  change  of 
colour  nor  precipitate  in  a  solution  of  phosphoric  acid  or  phosphate. 

Purophosphoric  acid  causes,  with  ca  solution  of  nitrate  of  silver,  a  white  precipitate 
•{pyrophosphate  of  «7«5=2AgO,iPO^),  but  with  either  chloride  of  barium  or  solution 
of  albumen  no  precipitate. 

M.ela.phosnhoric  acid  causes  a  white  precipitate  (maiaphosphate  of  silvers ^gO,aW) 
with  nilratc  of  silver,  and  also  a  white  precipitate,  with  chloride  of  barium  and  with  a 
solution  of  albumen. 

Purity.  The  following  are  the  qualities  of  this  preparation,  as  given  in 

the  London  Pharmacopoeia  : — 

"  Free  of  colour  and  odour.    Specific  gravity,  1'064.    Nothing  is  thrown  down  on  the 
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addition  either  of  chloride  of  barium  or  nitrate  of  silver.  Copper  and  silver  foils  in  no  way 
altect  It  ;  nor  IS  it  coloured  by  hydrosulphuric  acid  either  before  or  after  their  immersiou 
m  it.  A  lluidounee  of  this  acid  is  saturated  by  132  graina  of  crystals  of  carbonate  of 
soda,  and  notliiug  is  thrown  down  by  it." 

The  chloride  of  barium  is  to  detect  sulphuric  acid :  while  the  nitrate  of 
silver  detects  hydrochloric  acid.  Should  any  free  nitric  acid  be  present,  a 
portion  of  the  copper  and  silver  would  be  dissolved,  with,  on  the  apphcation 
of  heat,  the  evolution  of  binoxide  of  nitrogen ;  and  the  solution  would  yield 
a  dark  precipitate  with  hydrosulphuric  acid.  Moreover,  if  the  liquid  contains 
nitric  acid,  it  will,  by  the  aid  of  heat,  decolorize  a  solution  of  indigo ;  and 
when  supersaturated  with  lime,  filtered,  and  evaporated,  yield  nitrate  of  lime. 
1i  phosphorous  acid  be  present,  the  solution  will  yield  a  precipitate  of  calomel 
on  the  addition  of  excess  of  bichloride  of  mercury  ;  and  a  black  precipitate  on 
the  addition  of  protonitrate  of  mercury.  Should  the  liquid  contain  arsenioiis 
acid,  a  yellow  precipitate  {orpiment,  AsS^)  is  obtained  when  sulphuretted 
hydrogen  is  transmitted  through  it.  If  arsenic  acid  be  present,  the  acid 
liquid  yields,  when  saturated  with  sulphuretted  hydrogen  and  preserved  in  a 
stoppered  bottle  for  a  day  or  two,  a  light  yellow  precipitate  {persulphuret  of 
arsenic,  AsS^) ;  but  if  sulphurous  acid  be  added  and  heat  applied,  so  as  to 
convert  the  arsenic  into  arsenious  acid,  sulphuretted  hydrogen  produces  imme- 
diately a  yellow  precipitate  {orpiment,  AsS^) . 

The  quantity  of  carbonate  of  soda  which,  according  to  the  Pharmacopoeia, 
the  acid  is  capable  of  saturating,  indicates  the  per  centage  strength  to  be  8.7, ^ 
The  absence  of  any  precipitate,  on  the  addition  of  carbonate  of  soda,  shows 
that  no  phosphate  of  lime  or  any  other  earthy  phosphate  is  present. 

Composition. — ^Pure  anhydrous  phosphoric  acid  is  thus  composed  : — 

Atoms.     Bq.  Wt. 

Phosphorus    1    32  . 

Oxygen   5    40 


Ter  Cent. 

Berzelius. 

Dulong. 

Davy. 

.    44"44  .. 

...    43-936  ... 

...    44-923  .. 

42-6 

.    55-55  .. 

....    56-064  ... 

...    55-077  .. 

57-4 

.  10000  .. 

...  100-000  ... 

...  100-000  ... 

..  100-0 

Phosphoric  acid. . .    1    72  , 

Mr.  Phillips  gives  the  composition  of  the  dilute  acid  as  follows : — 

Phosphoric  acid  .•   8-7 

Water   913 


100-00 


Physiological  Effects,  a.  On  Vegetables. — Tliis  acid  is  poisonous  to 
plants.  2 

fi.  On  Animals. — Yery  few  experiments  have  hitherto  been  made  with  it  on 
animals.  Orfila^  foui]d  that  a  strong  solution  of  it  acted  like  sailphuric  acid. 
Thrown  into  the  veins  of  a  dog,  it  coagulated  the  blood,  and  killed  the  animal 
within  ten  minutes.  Introduced  into  the  stomach,  it  acted  as  a  powerfully 
corrosive  poison. 

y.  On  Man. — Diluted  phosphoric  acid  produces  the  usual  effects  of  the 
diluted  mineral  acids,  and  which  I  have  before  noticed  (p.  171').  It  is  milder, 
more  assimilable,  and  therefore  less  likely  to  disagree  with  the  digestive 

'  Phillips's  Trauslalion  of  the  Lomlou  F/na  macojiceia,  p.  71,  1851. 
"  G(i3p|)ei-I,  (luotcd  by  IJccnudollc,  Fh/s.  Vegci. 


3  '/', 


Toxicol.  Gifner. 
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organs  than  sulphuric  acid,  .'ith  which  in  its  action,  j^J^ 
m?cd     These  qualities  it  perhaps  derives  from  its  being,  as  Burdach  expresses 
r^ess  Irogeneous  to  the  human  organism,  since  ^^as  a  con^^^^^^^^^^^^^^ 
.arc  in  the  composition  of  it."    The  same  authority  also  observes,  ^IfJ^^^' 
Sling  the  indications  of  the  mineral  acids.  "  it  much  exalts  the  excitability 
when  the  organism  is  weak."  .        -u^  r„«fi,p« 

Various  elects  have  been  ascribed  to  this  acid,  which  require  to  be  further 
invlSed  ere  they  are  admitted.  Thus  Hacker^  says,  it  exerts  a  specia 
nfluence  over  the  nervous  system  in  virtue  o  wh.ch  ^^''J^^^l^^^^^^'^^l 
allavins  pain  and  spasm.  Lentin'  considers  it  to  be  endowed  with  the  spec  ho 
pow  r  d'^^nflueneing  surfaces  and  bones,  whereby  it  is  ™f  1^  ameho- 
tate  various  morbid  conditions  of  these  parts.  Sundelin*  regards  it  as  a 
stauTant  and  tonic  to  the  sexual  organs.'  Various  effects  have  been  ascribed 
to  it  by  Herder  .6 

Phosphobous  Acro.-This  acid  possesses  poisonous  properties.  WoUer  and  I'l-encW 
state  SZspborusam-ees  with  aisenie  in  its  effects  on  living  bemgs,  m  he  circumstance 
hat  its  lower  oS  (ej  phosphorous  acid)  is  more  injurious  than  the  kghest  (phospbor^c 
acid^  S  experiments  do  not,  however,  confirm  those  made  by  Weigel  and  King  in 
istl"  in  wSchirwarobserved  that  phosphorous  acid  produced  inflammatory  swellings  of 
the  mucous  membrane  of  the  stomaci  while  phosphoric  acid  did  ,  ^i^"''''''' 
using  phosphoric  acid  free  from  phosphorous  acid  is,  however,  well  established. 

XJsKs  —Phosphoric  acid  has  been  employed  in  the  same  cases  in  which 
sulphuric  and  other  mineral  acids  have  been  used,  and  under  the  same  regu- 
lations. It  may  be  employed  for  a  longer  period,  without  disturbing  the 
digestive  functions,  than  the  other  agents  of  this  class.  _ 

It  has  been  used  in  certain  cases  rather  on  theoretical  than  practical  grounds. 
Thus  its  power  of  dissolving  phosphate  of  lime  has  led  to  its  employment  m 
those  forms  of  lithiasis  attended  with  phosphatic  deposits  m  the  urine  (see 
foot-note  at  p.  ]  77),  in  ossification  of  the  arteries  and  cardiac  valves,  and  m 
exostosis  and  other  osseous  tumours.  Lentin  used  it  as  a  local  agent  to 
check  caries,  from  a  notion  that  this  disease  depends  on  a  deficiency  ot  phos- 
phoric acid  in  the  part  affected.    Woulff  applied  it  to  promote  the  formation 

There  are  several  other  diseases  against  which  this  acid  has  been  administered. 
Thus  it  has  been  given  in  blenorrhoea  and  leucorrhoea,  when  the  secreted 
fluid  was  thin  and  acrid  (Sundehn),— in  profuse  suppuration,  to  dminish  the 
quantity  and  improve  the  quality  of  the  secreted  matter, —Sundehn  has  found 
it  useful  in  hysterical  affections  of  young  and  irritable  subjects,— m  im- 
potency  of  the  male  (Berends),— in  diabetes,— and  in  jaundice.  Dr.  Paris^ 
has  found  it  to  assuage  the  thirst  so  commonly  present  in  diabetes,  more 
effectually  than  any  other  acidulated  drink. 
Administration.— Internally,  the  dilute  phosphoric  acid  should  be  given 

'  jirznnmiUellehre,  Bd.  iii.  S.  395,  1809. 
-  Ibid.  Bd.  ii.  S.  30.5. 

Bnilraqe  zur  ausiib.  Hdllc.  Bd.  ii.  S.  139. 
■»  TTdlmUlMehre.  Bd.  ii.  S.  234. 

■''  Uupnsqiiicr  states,  thnt  tlie  woritpcoplc  exposed  to  the  ]ihospnoric  fumes  iu  lucifcr-niatcli  niann- 
fartorics  do  not  njjpear  to  experience  sexual  excitement  tlierifroni. 
•"'  Hnfeland's  Journal,  M.  ix.  St.  iii.  S.  148. 
'  Chemical  Gazelle,  June  15,  1848. 

^  Ajypendix  to  Ihe  Ehjhlh  Edition  of  the  rharinnr.nlonia^  London,  ISSfi. 
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in  doses  of  from  twenty  minims  to  a  fluidrachm,  properly  diluted.    Mixed  with 
eight  or  ten  times  its  volume  of  water,  it  may  be  employed  as  a  wash  in  caries. 
■  Antidotes. — (See  Sulphuric  Acid.) 


Order  VL  SULPHUR  AND  ITS  COMPOUNDS  WITH 
OXYGEN,  HYDROGEN,  AND  CARBON. 

lO.  SULPHUR. -SULPHUR  OR  BRIMSTONE. 

Symbol  S.    Eguivaleni  Weight  16.    'Equivalent  Volume  of  Sulphur  Vapour  0-16  or  I  | 

History. — Sulphur  (from  sal,  and  'nv^,jire)  has  been  known  from  the 
most  remote  periods  of  antiquity.  It  is  mentioned  by  Moses, ^  Homer,^  and 
other  ancient  writers.  The  word  brimstone  {brynston,  as  w^ritten  by  Piers 
Ploughman)  signifies  brennestone,  or  burn-stone. 

Natural  History. — It  is  found  in  both  kingdoms  of  nature. 

_  a.  In  the  iNOKGAifiSED  KINGDOM. — Native  or  virgin  sulphur  occurs  in  two  forms : 
either  imbedded  in  rocks  {common  native  sulphur),  or  produced  by  sublimation  {volcanic 
sulphur).  In  Sicily^  it  is  found  in  beds  in  a  blue  clay  formation,  which,  in  the  opinion  of 
Dr.  Daubeny,  is  more  recent  than  chalk,  but  is  of  the  same  age  with  the  gypsum  beds  in 
the  neighbourhood  of  Paris.  Solfatara  (called  by  the  ancients  Forum  Vulcani,  or  the 
Court  qjF  Vulcan),  a  kind  of  half-extinct  volcano  (derived  from  the  Italian  Zolfo-terra, 
sulphur-earth)  in  the  vicinity  of  Naples,  is  celebrated  for  its  native  sulphur,  which  is 
collected  in  considerable  quantities  for  the  purpose  of  commerce."*  Sulphur  is  also  found 
in  the  mineral  kingdom  in  a  state  of  combination,  as  in  the  various  forms  of  pyrites. 
Thus  sulphurous  acid  gas  is  evolved  by  volcanoes.  Sulphuric  acid  is  found  native  both 
in  the  free  and  combined  states.  [Sijlphuric  acid  has  been  detected  in  the  air  and  water 
of  towns  by  Dr.  R.  A.  Smith,  who  examined  rain  water  obtained  at  Manchester.  He 
found  it  usually  associated  with  ammonia.  Such  water,  though  alkaline  (from  cai'bcnate 
of  ammonia)  before  evaporation,  became  strongly  acid  when  concentrated.^ — Ed.]  Hydro- 
sulphuric  acid  gas  is  evolved  from  the  pure  sulphurous  or  hepatic  waters  and  from  the 
soil  in  some  other  places  :  lastly,  sulphur  is  found  in  combination  with  metals. 

i3.  In  the  Organised  Kingdom. — Sulphur  is  found  both  in  animals  and  plants.  Thus 
it  is  a  constituent  of  albuminous  or  protem  substances  (see  ante,  p.  63),  of  the  allyle  oils 
(see  ante,  p.  225),  of  cystic  oxide  (see  ante,  p.  275),  of  urine,  &c. 

Prepaeation. — Sulphur  is  procured  in  two  ways  :  by  the  purification  of 
native  sulphur,  or  by  the  decomposition  of  the  native  sulphurets.  The 
sulphur  of  British  commerce  is  almost  exclusively  obtained  in  the  first  way. 
It  is  brought  principally  from  Sicily. 

a.  Purification  of  native  sulphur. — In  Sicily,  the  native  sulphur  is 
submitted  to  a  rude  process  of  fusion :  it  is  collected  in  heaps,  which  are  set 
fire  to  on  the  surface :  the  heat  developed  by  the  combustion  of  one  portion 
fuses  another.^ 


^  Genesis,  xix.  24. 
^  Iliad,  lib.  xvi. 

3  Some  mineralogists  eiitert  ;iu  the  opiniou,  that  Siciliiiii  sulphur  is  of  organic  (animal)  origin.— 
Sec  Athenamm  for  Dec.  8,  1838  ;  also  Lconhard,  Handbuch  der  Oryktognosic,  S.  599,  llcidel.  1826. 
^  Sir  W.  Hamilton's  Campi  Fhlegrcoi,  1 776. 
*  Pharmaceutical  Journal,  vol.  xi.  p.  173. 
"  Daubeny,  Description  of  Volcanoes,  p.  197- 
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Fig.  53. 


Distillation  of  Native  ISiUphur. 


Another  mode  of  extracting  sulplmr  is  by  distillation  m  earthen  pots  in  a 
furnace  r/allery.    These  are  arranged  in  tM'O  rows  m  a  large  oblong  lurnace, 

fig.  53  (1,  1),  tiie  top  of  each  pot,  which 

serves  for  the  introduction  of  the  sulphur 

for  the  removal  of  the  residuum,  being  kept 

closed  during  the  operation.    The  upper  and 

lateral  part  of  each  pot  communicates  with  an 

inchned  tube  of  about  two  inches  diameter 

and  fourteen  long.    When  the  fire  is  hghted 

in  the  furnace,  the  sulphur  fuses  and  subhmes, 

and  passes  through  this  tube  into  another  pot 

(2),  placed  on  the  outside  of  the  furnace,  and 

perforated  near  its  bottom  to  allow  the  melted  sulphur  to  flow  into  a  pail  [6) 

containing  water,  where  it  congeals,  and  forms  rough  or  crude  sulplmr. 
^.  Becojnpositioji  of  metallic  sulphurets.—hi  some  places  sulphur  is 

procured  by  the  decomposition  of  metallic  sulphurets  (of  iron  and  copper)  by 

heat.  This  is  effected  in  various  ways.  At  Eamelsberg,  and  some  other 
places,  pyrites  are  heated  or  torrefied  in  pyarmidal  heaps  {RostJiaufen)  covered 
by  earth.  The  sulphur  is  partly  burnt  and  converted  into  sulphurous  acid, 
and  partly  volatilized  to  the  bottom  of  the  truncated  pyramid,  where  it  is  con- 
densed in  cavities  made  for  the  purpose,  and  from  which  it  is  removed  from 
time  to  time  in  ladles.^  Another  method  consists  in  roasting  the  pyrites  in 
chambers  or  ovens  {Rbstofen)?  This  is  the  method  adopted  at  the  Parys 
mine  in  Anglesea.  The  copper  pyrites  are  roasted,  by  which  part  of  the 
sulphur  is  burned,  while  the  remainder  is  volatilized  and  collected  in  chambers 
connected  with  the  domes  of  the  furnaces  by  means  of  horizontal  flues.*  _  A 
third  method,  employed  in  Saxony  and  Bohemia,  consists  in  submitting  pyrites 
to  heat  in  earthen  tubes  placed  in  a  furnace  gallery.  The  sulphur  is  con- 
densed in  a  receiver  containing  water.^  By  this  process  common  iron  pyrites 
(EeS^)  is  deprived  of  an  atom  of  sulphur,  and  the  residual  sulphuret  (JFeS), 
called  Schwefelbrdnde,  is  used  for  making  green  vitriol  (L.  Gmelin). 

Peoperties  op  Crude  Sulphur. — Crude  or  rough  sulphur  {sulphur 
crudum)  is  imported  into  England  chiefly  from  Sicily.  Of  507,808  cwt. 
imported  in  1834,  485,7 5B  cwt.  came  from  Sicily  (M'Culloch).  It  comes 
over  in  irregular  blocks  or  masses,  whose  colour  is  somewhat  paler  than  that 
of  refined  sulphur.  Pine  Sicilian  sulphur  contains  not  more  than  3  per  cent, 
of  foreign  matter,  chiefly  earthy,  but  not  at  all  arsenical  (Ure) . 

[The  quantity  of  sulphur  imported  has  increased  greatly  since  1834.  Thus, 
during  1853,  921,868  cwt.  were  received  into  England,  and  the  quantities 
quoted  for  1852  and  1851  are  within  8  cwt.  of  that  for  1853.— Ed.] 

Vauquelin^  distilled  200  grains  of  rough  sulphur,  and  obtained  a  residuum 
of  0' 82,  composed  of  silica, carbonate  of  lime,  iron, bituminous  charcoal,  alumina. 


'  Dumas,  Traite  de  Chimie,  t.  i.  p.  121. 

^  C.  A.  Schliiter,  Grundl.  Unturricht  von  Hiitle-wer/cen,  Braunschweig,  1738  ;  and  Cliaptal'3 
Elemnils  of  Chemislry,  vol.  i.  p.  '.)3,  London,  1791. 
'  I'Vrber,  quoted  by  L.  Gmelin,  i.  600. 
Aikiri's  JJiclionary  of  Chemislry,  vol.  ii.  art.  Sulphur,  p.  352. 

*  Dumas,  Traite  de  Chimie^  t.  i.  p.  132,  Paris,  1828. 

*  Ann.  de  Chim.  xxv.  50. 
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and  magnesia ;  but  the  proportion  of  earthy  matter  is  generally  more  conside- 
rable.   Sulphur  obtained  from  pyrites  usually  contains  orpimcni  (AsS^). 

Refining. — There  are  three  modes  of  refining  sulphur  :  viz.  first,  fusion 
and  decantation  ;  secondly,  distillation ;  thirdly,  sublimation.  Formerly, 
sulphur  was  refined  by  fusing  it  in  an  iron  cauldron,  allowing  the  earthy 
impurities  to  subside,  and  ladling  out  the  supernatant  liquid  sulphur.  At 
present,  sulphur  is  refined  by  distillation  and  sublimation :  by  distillation, 
massive  sulphur  is  obtained  ;  by  sublimation,  flowers  of  sulphur. 

EiG.  54. 


Distillation  of  Sulphur. 


€. 


Cast-iron  still. 

Communication  between  the  still  and  the 

sulphur  chamber  {d). 
Handle  by  which  this  communication  can  be 

shut  off. 

Vent  pipe,  one  end  of  which  opens  into  the 
chamber,  the  other  dips  into  water. 


/.  Communication  between  the  still  and  the 

receiver  (g). 
Ji.  Vent  pipe. 

i.  "Water  butt,  which  supplies  cold  water  by  the 
pipe  to  cool  the  distilkd  sulphur,  and 
afterwards  runs  olf  at  k. 


For  this  purpose  crude  sulphur  is  put  into  an  iron  pot  (fig.  54),  set  m 
brick  work,  over  a  proper  fire.  To  this  is  adapted  an  iron  head  (a),  removable 
by  a  crane,  and  communicating  by  two  tubes  or  necks  [h  and/),  the  one  with 
the  sulphur  chamber  {d),  the  other  with  the  iron  receiver  (r/),  which  is 
immersed  in  water.  The  communication  (/)  between  the  still  and  the  re- 
ceiver being  shut  off,  the  sulphur  distils  into  the  sulphur  chamber  {d),  on  the 
walls  of  which  it  is  deposited  in  a  pulverulent  form.  When  obtained  in  this 
state,  it  is  cM  flowers  of  sulphur.  The  door  into  this  chamber  is  placed 
near  the  ground,  and  is  closed  when  the  process  is  going  on.  If  the  com- 
munication [b)  between  the  still  and  the  sulphur  chamber  be  shut  ott  by 
turning  the  handle  {c),  and  the  communication  {f)  between  the  still  and  the 
receiver  (r/)  opened,  the  sulphur  distils  over  and  condenses  into  a  liquid  w  ncli, 
when  solidified,  constitutes  the  refined  sulphur  of  commeixe.  Ihe  elbow- 
pipe,  which  forms  the  communication  between  the  still  and  the  receiver,  is 
encased  in  a  metal  jacket,  between  which  and  the  tube  a  current  of  cold  water 
is  continually  fiowir.g  from  the  butt(0,  and,  after  passing  around  the  receiver 
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Fig.  55. 


Fig.  56. 


(o)  escapes  at  L  The  top  of  the  receiver  is  perforated  by  a  vent  pipe  {h), 
and  is  supphed  with  a  circular  aperture,  by  which  the  iquid  sulphur  can  be 
ladled  out,  but  which  is  usually  kept  closed  by  a  movable  lid. 

Pro i>EiiTiES.— Refined  sulphur  occurs  in  two  forms  in  commerce  :-- 

1st.  Massive,  either  in  lumps  or  in  sticks.  The  former  is  called  linftj^ 
sulphur ;  the  latter  ftick,  roll,  or  cane  sulphur  {sulphur  m  haculis  ; 
sulphur  in  rotulis  ;  sulphur  rohmdum  ;  sulphur  citrinum).  ■ 

2dly.  Pulverulent,  called  suUinied  sulphur  {sulphur  suUmatum),  or 
jlowers  of  sulphur  {fiores  sulphuris). 

Sohd  sulphur  may  be  either  crystalline  or  amorphous. 
As  it  is  capable  of  crystallising  in  forms  belonging  to  two 
systems  of  crystallisation,  it  is  said  to  be  dimorphous. 
Sulphur  in  acute  rhombic  octahedrons  (fig.  55),  belonging 
to  the  right  prismatic  system  (see  ante,  p.  14b),  is  found 
native,  and  may  be  also  obtained  by  crystallising  sulphur 
from  its  solution  in  sulphuret  of  carbon.    Sp.  gr.  2-0454. 

Sulphur  in  oblique  rhombic  prisms  (fig.  56),  belonging 
to  the  oblique  prismatic  system  (see  p.  146),  is  ob-  ^'fjj'^';;;'!'^^"^^ 

tained  by  fusing  it  and  allowing  it  to  cool  slowly.    Sp.  gr.      'I^^^^  J 

.1-982.  tive  sulphur). 

When  sulphur  is  heated  to  340°,  it  becomes  viscid ;  and, 
by  increasing  the  heat,  the  viscidity  increases,  until  the 
temperature  arrives  at  between  400°  and  500°.  If,  while 
in  this  state,  it  be  suddenly  cooled,  as  by  throwing  it  into 
water,  it  remains  quite  soft,  so  that  it  may  be  drawn  out 
into  threads.  In  this  state  it  is  called  soft  amorphous 
sulphur.  Its  sp.gr.  is  from  1-957  to  1-961.  If  it  be 
melted  and  cooled  slowly,  it  reacquires  its  crystalline  property. 

[Sulphur,  after  having  been  heated  to  this  high  tempe- 
rature and  cooled,  as  above  described,  must  be  regarded  as 
changed  in  its  chemical  nature.  It  is,  in  fact,  sulphur  in  a 
new  form,  so  that  we  must  regard  the  element  as  capable 
of  assuming  the  allotropic  state.  Its  physical  qualities  are  changed  :  thus  it 
is  of  dark  colour,  and  instead  of  being  brittle  is  soft,  like  warmed  glue  or 
caoutchouc.  Again,  the  vapours  evolved  from  sulphur,  when  heated  to  the 
above  high  temperature,  are  endowed  with  far  more  energetic  chemical  com- 
bining qualities  than  are  ordinary  sulphur  vapours. — Ed.] 

The  sulphur  of  commerce  occurs  in  three  prevailing  colours;  namely, 
lemon  yellow  verging  on  green,  dark  yellow,  and  brown  yellow :  these  shades 
result,  partly  at  least,  from  the  diff'erent  degrees  of  heat  to  which  it  has  been 
exposed  during  its  fusion  or  extraction  on  the  large  scale,  the  palest  variety 
having  been  the  least  heated  (Brande). 

Sulphur  has  a  very  feeble  odour,  and  scarcely  any  taste.  It  is  a  bad  con- 
ductor of  electricity;  and,  therefore,  by  friction  becomes  powerfully  electric. 
It  is  a  bad  conductor  of  heat ;  and  when  grasped  in  the  warm  hand,  crackles, 
and  sometimes  breaks  to  pieces.  It  is  fusible,  volatilisable,  and  combustible. 
In  atmospheric  air  it  burns  with  a  pale  blue  flame,  and  emits  a  large  quantity 
of  fumes  having  a  peculiar  suffocating  odour  [sulphurous  acid). 

Characteristics. — Sulphur  is  easily  distinguished  from  other  bodies  by  its 
fusibility,  ils  volatility,  and  its  burning  with  a  blue  flame,  and  the  evolution 
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of  sulphurous  acid  gas,  the  odour  of  which  can  be  easily  recognised. — The 
presence  of  sulphur  in  some  metallic  sulphurets  may  be  recognised  by  the 
evolution  of  sulphuretted  hydrogen  when  they  are  treated  with  hydrochloric 
acid.  In  other  sulphurets,  the  sulphur  is  detected  by  the  odour  of  sulphurous 
acid  which  they  evolve  when  heated  on  charcoal  before  the  blow-pipe. — In 
some  organic  substances  [e.  g.  fibrin,  albumen,  casein,  cystic  oxide,  &c.) 
sulphur  may  be  detected  by  boiling  them  in  a  solution  of  caustic  potash  to 
which  acetate  of  lead  has  been  added  :  sulphuret  of  lead  (known  by  its  dark 
or  black  appearance)  is  obtained. — In  some  cases  the  presence  of  sulphur  is 
determined  by  fusing  the  suspected  substance  with  caustic  potash  and  nitrate 
of  potash,  and  thereby  converting  the  sulphur  into  sulphuric  acid,  which  may 
be  detected  by  the  barytic  salts  (see  Sulphuric  Acid). 

PuBiTY. — Sulphur,  when  pure,  is  perfectly  volatile  ;  the  presence  of  fixed 
earthy  impurities  may,  therefore,  be  detected  by  volatilising  it. — Pure  sulphur 
is  soluble  in  boiling  oil  of  turpentine,  which  does  not  act  on  the  usual  impu- 
rities of  commercial  sulphur. — If  sulphur  contain  sulphuret  of  arsenic,  digest 
in  caustic  ammonia,  which  has  no  action  on  pure  sulphur,  but  dissolves  the 
arsenical  sulphuret ;  and  on  supersaturating  the  solution  with  hydrochloric 
acid,  a  yellow  precipitate  of  arsenical  sulphuret  is  obtained. 

Physiological  Em'iccts.  a.  On  Vegetables. — Sulphur  does  not  appear 
to  be  injurious  to  vegetables,  for  seeds  vegetate  and  produce  thriving  plants 
when  sown  in  sulphur. 

/3.  On  Animals. — At  the  veterinary  school  of  Lyons  it  was  found  that  a 
pound  of  sulphur  killed  horses  by  producing  violent  inflammation,  recognisable 
during  life  by  the  symptoms,  and  after  death  by  the  morbid  appearances.^ 

y.  On  l/'a;^— The  general  action  of  sulphur  on  the  system  has  been 
alreadv  noticed  (see  ante,  pp.  97  and  1 88).  On  account  of  its  being  almost 
insoluble  in  the  animal  juices,  its  topical  action  is  scarcely  more  than  that 
of  a  mechanical  irritant.  As  I  have  before  observed  (see  ante,  p.  188), 
sulphur  is  probably  rendered  soluble,  and  therefore  absorbable,  by  the  soda 

of  the  bile.  ■    ^    i.  ^  ^\ 

In  small  and  repeated  doses,  sulphur  acts  as  a  gentle  stimulant  to  the 
secreting  organs,  especially  to  the  skin  and  the  mucous  membranes,  particu-  \ 
iarly  the  bronchial  membrane.  It  promotes  the  capillary  circulation  of  these 
parts,  and  increases  their  secretions.  Sundelin^  says  it  operates  specifically 
on  the  mucous  membrane  of  the  rectum,  and  thereby  promotes  critical 
hemorrhoidal  secretions.  That  it  becomes  absorbed  is  shown  by  the  odour 
of  hydrosulphuric  acid  which  it  communicates  to  the  sweat,  urine,  and  milk, 
and  by  silver  articles  becoming  blackened  in  the  pockets  of  patients  who  are 
under  the  influence  of  it.  By  the  German  physicians  it  is  considered  a 
resolvent  "Prom  mercurial  and  antimonial  medicines,  says  buncleiiu, 
"sulphur  is  distinguished  by  its  great  diff'usibility,  in  virtue  of  which  it 
approximates  to  the  exciting  tonic  agents;  and  also  by  its  not  possessing  the 
liciuefacient  properties  of  these  agents.'' 

In  larger  doses,  as  from  one  to  three  or  four  drachms,  sulphur  acts  as  a 
mild  purgative,  without  exciting  the  pulse  or  occasioning  gripmg.  As  the 
stools  are  usually  solid,  Dr.JParis3^ concludes  that  the  action  of  sulphur  on  the 

'  Christison's  Treatise  on  Poisons. 

2  HHlmiUellehre,  Bd.  i.  S.  196. 

^  rharmacoloyia,  vol.  i.  nii.  Cathartics. 
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bowels  is  confined  to  the  muscular  coat.  In  very  large  doses,  Hartwig  has 
seen  it  cause  gastro-eiiteritis  (Oesterlen). 

Uses.— Sulphur  is  employed  both  internally  and  externally. 

a.  Internally.— It  is  given  for  various  purposes.  In  affections  of  the 
rectum,  as  stricture,  hemorrhoids,  and  prolapsus,  it  is  a  valuable  agent  as  a 
mild  purgative:  I  have  frequently  employed  it  in  these  cases  as  a  substitute 
for  castor  oil.  In  order  to  promote  its  purgative  effect,  it  is  sometimes 
necessary  to  conjoin  magnesia  or  the  bitartrate  of  potash.  In  chrome 
cutaneous  diseases,  more  especially  prurigo,  impetigo,  and  scabies,  the 
internal  use  of  sulphur  is  sometimes  attended  with  great  benefit.  In  pul- 
monary affections,  as  chronic  catarrhs  and  asthma,  it  is  sometimes  usetul. 
In  rheumatic  and  gouty  affections  also.  After  an  attack  of  acute  rheuma- 
tism, when  the  joints  are  left  in  a  swollen  and  painful  state,  I  have  seen 
sulphur  prove  highly  useful.  It  is  popularly  taken  with  ardent  spirit  (gm) 
in  tiiis  complaint.  It  has  been  employed  as  an  anthelmintic.  Yogt  employs 
it  as  a  resolvent  in  inflammation;  as  in  croup,  bronchitis,  peripneumonia, 
and  abdominal  inflammation.  In  some  constitutional  diseases,  as  scrofula 
and  secondary  syphilis,  it  has  been  used  as  an  alterative.  Tortual  has  pro- 
posed sulphur  as  a  preservative  against  measles  ;  but,  as  might  be  expected, 
experience  shows  sulphur  possesses  no  prophylactic  power  of  this  kind,  and 
that  the  only  preservative  is  isolation. 

/3.  —  Sulphur  is  a  most  valuable  remedy  in  various  skm 

diseases,  more  especially  scabies.  It  is  supposed  by  some  that  its  curative 
power  in  this  disease  depends  on  its  poisonous  influence  over  the  so-called 
itch-insect  [Sarcoples  Eominis  of  Easpail,  the  Acarus  Scahiei  of  other 
writers),  a  little  parasite  belonging  to  the  class  Arachnida  (spiders)  of  arti- 
culated animals,  and  therefore  improperly  termed  an  insect.^ 

Fig.  57. 


Sar copies  Hominis  (Raspail). 

But  some  doubts  have  been  entertained  whether  this  animal  be  the  cause, 
effect,  or  mere  accompaniment  of  itch,    llayer^  observes,  that  it  is  indubitable 


'  Raspail,  Memoire  sur  VInsecte  de  la  Gale,  Paris,  1834. 
'  'IS-ealite  on  Diseases  of  the  Skin,  by  Dr.  Willis,  i).  344. 
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that  the  number  of  these  insects  bears  no  proportion  to  that  nf  tlie  vesicles. 
"  It  is,  further,"  he  observes,  "rare  to  discover  these  insects  on  the  abdomen 
and  on  groins,  where  the  eruption  of  scabies  is  nevertheless  very  common  and 
very  apparent ;  moreover,  scabies  is  known  to  continue  when  no  more  acari 
are  to  be  discovered."  Sulphur  is  also  a  most  valuable  application  in  various 
other  skin  diseases,  as  porrigo,  impetigo,  &c. 

Administration. — See  Sulphur  stiblimatum  and  Sulj)hur  j)rceci2)itaim}i. 

{ 

1.  SULPflUU  SUBLIMATUM ;  Sublimed  Sulphur;  Flores  Sulphuns,  or 
Flowers  of  Sulphur.— This  substance  is  obtained  by  sublimation  in  the  way 
already  explained  (see  ante,  p.  352). 

The  Edinburgh  College  orders  it  to  be  thus  prepared : — 

"  Sublime  sulpbur  in  a  proper  vessel ;  wash  tbe  powder  thus  obtained  with  boiling 
water  in  successive  portions  till  the  water  ceases  to  have  an  acid  taste ;  then  dry  the 
sulphur  with  a  gentle  heat." 

As  usually  prepared,  sublimed  sulphur  is  apt  to  be  contaminated  with  a  little 
adhering  acid  (formed  by  the  oxidation  of  sulphur),  which,  in  the  Edinburgh 
Pharmacopoeia,  is  ordered  to  be  removed  by  washing.  When  thus  purified, 
it  is  called  toashed  sulphur  {sulphur  lotum  vel  depuratum). 

The  Dublin  College  no  longer  retains  the  sulphur  lotum.  Sulphur 
sublimatum  is  mentioned,  however,  in  the  materia  medica. 

The  purity  of  sublimed  sulphur  is  thus  directed  to  be  ascertained  by  the 
London  College : — 

Citron  coloured.  At  a  temperature  of  600°  it  is  subUmed.  It  is  dissolved  in  oil  of 
turpentme  by  the  aid  of  heat. 

Sublimed  sulphur  is  a  powder  of  a  beautiful  greenish-yellow  colour.  It  is 
slightly  gritty  between  the  teeth.  When  examined  by  the  microscope,  it  is  found 

to  consist  of  smooth,  almost  opaque,  nodu- 
58.  lar  masses,  composed  of  globules^  united 

together  while  iu  the  liquid  state  (see  fig. 
58).  When  crushed,  they  break  into 
irregular  fragments.  No  crystals  or  traces 
of  crystaUine  texture  are  perceptible.^ 

If  the  vapour  of  boiling  sulphur  be  received  on  a 
glass  plate,  it  condenses  in  very  small  transparent 
viscid  globules.  If  these  be  kept  undisturbed,  they 
become  opaque,  but  retain  thek  rounded  form. 
This  condition,  as  well  as  absence  of  hght,  exists 
in  the  chamber  in  which  sublimed  sulphur  is 
deposited,  and,  therefore,  accounts  for  the  rounded 
forms  and  smoothness  of  the  nodiiles  of  sublimed 
sulphur  of  commerce.  If,  however,  the  glass 
plate  be  shaken  and  exposed  to  light,  the  globules 
become  converted  into  crystalline  masses,  whose 
surface  is  uneven  from  the  projecting  crystals. 
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Microscopic  appeara.nce  of  suhlimed  sul- 
phur.    (The  micrometer  squares  are 
equal  to  those  seen  in  figures 
and  60.) 
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^  Six  globules,  including  some  of  the  largest  and  smallest,  ^vere  carefully  measured  for  me  by  my 
friend  Mfjacks'on.    Their  diameters  (in  parts  of  an  „>ch)  follows_^ 
0-0012 


whs 

O'OOOS  =  t^'tto 
0-0007  =  -nW 


0-00031  = 
0-00028  =  FTiW 
0-00022  =  ttvVtt 


»  Frit^sche,  iV^^rSLl-S/"'"  1838,  p.  202;  dso Sehweit.er,  Har,naccuUcalJour„al, 
vol.  ii.  l)p-  524-5,  1843. 
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Internally,  sublimed  sulphur  is  usually  given  with  syrup  or  treacle,  in  the 
form  of  an  electuary,  or  suspended  in  milk.  The  dose  of  it,  as  a  purgative, 
is  from  one  to  three  or  four  drachms.  As  an  alterative  or  sudorific,  the  dose 
is  about  half  a  drachm. 

^  2.  SlLPnUR  PR/ECIPimUM ;  Precipitated  Sulphur;  Lac  Sulphuris, 
or  Milk  of  Sulphur— This  preparation  was  known  to  Geber.i  It  is  pre- 
pared by'  boiling  together  sublimed  sulphur,  one  part ;  slaked  lime,  two 
parts ;  and  water,  eight  parts.  To  the  filtered  solution  is  to  be  added  a 
sufiicient  quantity  of  hydrochloric  acid  to  precipitate  the  whole  of  tlie  sulphur, 
which  is  collected  and  dried  in  a  stove. 

According  to  L.  Gmelin,  when  sulphur,  excess  of  lime,  and  water,  are 
boiled  together,  hyposulphite  of  lime  is  formed  in  solution  along  with  a  com- 
pound either  of  pentasulphuret  of  calcium  and  of  lime,  or  of  pentasulphuret  of 
hydrogen  and  lime:  13CaO  + 13S  =  2(5CaO,CaS5) +CaO,S202 ;  orl3CaO  + 
12S  +  2H0  =  2  (6CaO,HS5)  +  CaO,S202.  When  hydrochloric  acid  is  added 
to  this  solution,  water,  chloride  of  calcium,  and  sulphur,  are  formed  :  2(5CaO, 
CaS5)  +  CaO,S20202  +  13HCl=13HO  +  13CaCl  +  12S;  or  3  (6CaO,HS5)  + 
CaO,S202  +  13HCU 13H0  +  13CaCl  +  12S  +  3H0. 

Precipitated  sulphur  occurs  in  the  form  of  a  fine,  soft,  dull  yellowish 
powder,  with  a  greyish  tint.  It  differs  from  sublimed  sulphur  in  its  fineness 
and  softness,  in  its  paler  yellow  colour,  in  its  greyish  tint,  and  its  not  being 
gritty  between  the  teeth. 

When  submitted  to  microscopic  examination,  it  is  found  to  consist  of  very 
minute  globules^  or  granules  considerably  smaller  than  the  globules  of  sublimed 
sulphur  (see  fig.  59).    No  crystals  or  crystalline  structure  are  perceptible. 

Fig.  59.  Fig.  60. 


Microscopic  appearance  of  pure  precipitated 
su/p/iur.  (The  niieronieter  squares  are  equal 
to  those  seen  in  figs.  58  and  60.) 


Microscopic  appearance  of  commercial  (i.  e. 
impure)  precipitated  sulphur,  showing  the 
crystals  of  sulphate  of  lime  {selenite). 


Precipitated  sulphur  is  now  placed  by  the  London  College  among  the  articles 
of  the  materia  niedica,  with  the  following  note  appended  : — "  Pale  yellow.  The 
water  in  which  it  is  boiled  does  not  redden  litmus.  It  answers  in  other 
respects  to  the  description  above  given  of  sulphur." 

As  found  in  commerce,  precipitated  sulphur  usually  contains  water ;  and 
hence  it  has  been  called  hi/drate  of  .sulphur.    But  both  Bucholz  and  Bischoff 


Indention  nf  Verity,  chap.  vi. 
•  Six  of  these  globules  were  carefully  measured  for  mc  by  Mr.  Jackson  :  their  ilinmctcis  (in  purls 
of  an  inch)  were  as  follows  :  — 

0-00042  =  3,Vrr  0-00010  = 

O-OOO-l    =  ^^Vrr  O-QOOO?  =  S 

0  00()35  =  0-00006  ^5^! 
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liave  shown  that  when  well  dried  it  contains  hardly  n  trace  of  water ;  and, 
tlierefore,  that  which,  under  ordinary  circumstances,  is  contained  in  it,  must 
be  regarded  as  hygroscopic,  so  that  the  term  hydrate  is  not  applicable  to  it. 

Berzelius  says  that  when  melted  it  gives  out  a  httle  sulphuretted  hydrogen, 
and  ou  cooling  resumes  the  yellow  colour  it  had  before  it  was  boiled  with  the 
alkali.    H.  Eose^  ascribes  the  paleness  of  precipitated  sulphur  to  the  presence 
of  sulphuretted  hydrogen,  or  probably  of  persulphuret  (pentasulphuret)  of 
hydrogen,  HS^. 

The  precipitated  sulphur  of  commerce  is  most  extensively  adulterated  with 

sulphate  of  lime.    In  its  preparation,  sulphuric  acid  has  been  substituted  for 

hydrochloric  acid,  by  which  the  product  contains  nearly  two-thirds  of  its 

weight  of  crystallised  sulphate  of  lime.    Mr.  Schweitzer^  analysed  a  sample, 

and  found  its  composition  to  be  as  follows : — 

Sulphate  of  lime  

"Water  of  crystallisation  of  ditto   \ 

•Sulphur  

Lac  Sulphuris  of  the  shops   lOO'O 

This  adulterated  variety  is  paler  than  the  pure  preparation ;  and  by  reflected 
artificial  light  it  has  a  glistening  or  satiny  appearance,  owing  to  the  presence 
of  the  crystals  of  sulphate  of  lime.  When  submitted  to  microscopic  examina- 
tion, it  is  found  to  consist  of  the  granules  or  small  globules  of  precipitated 
sulphur  before  mentioned,  largely  intermixed  with  crystals  (see  fig.  60).  The 
adulteration  is  readily  detected  by  subjecting  the  suspected  preparation  to 
heat  in  a  crucible  or  on  a  fire  shovel,  when  the  sulphur  and  water  of  crystal- 
lisation are  volatihsed,  leaving  behind  the  anhydrous  sulphate  of  hme.  Or  the 
sulphur  may  be  dissolved  out  by  oil  of  turpentine  or  liquor  potassse. 

The  effects,  uses,  and  doses  of  this  preparation  are  the  same  as  vhose  ot 
subHmed  sulphur. 

I  3  INGIEMUM  SllLPIimiS,  L.  E.  D. ;  Sulphur  or  Brimslone  Ointmevt. 
(Sublimed  Sulphur,  lb.  ss.  [^j.,  E. ;  lb.  j.,  D.]  ;  Hog  s  Lard  lb. j.  [^iv.,  A.; 
lb.  iv ,  D.l  Mix  them  thoroughly  together.)— Extensively  employed  m  scabies, 
porrigo,  and  other  skin  diseases.  In  scabies,  it  is  to  be  apphed  every  mght 
until  the  disease  is  cured. 

/  4  llNGmTUM  SULPHURIS  COMPOSITUM,  L.;  Cow^^ow;/^  .Sw//.Aw7•^0/;^^ 
m^;^^  (Sulphur,  liv. :  White  Hellebore,  powdered,  5x. ;  Nitrate  ot  I'otasli, 
S  "Soft  Soap,  3iv. ;  Lard,  lb.  j.  Mix.)-This  is  employed  m  the  sanie 
cases  as  the  preceding  preparation,  than  which  it  is  considered  more  efficaciouo, 
but  at  the  same  time  more  irritating. 

5.  OLEUM  SULPIIURATUM;  S^dphiiretled  Oil;  -^^'.^^'^^^.ff^lllf;'^' 7 
Tinham  uf  Sulphur.— In  the  London  Pharmacopoeia  for  tbis  com- 

^^IZMio  be  prepared  by  dissolving  1  part  of  Subhmed  Su  phur 
18  narts  of  Ohve  Oil.    The  compound  thus  procured  cannot  be  regarded  as  a . 
mere'sltL  of  sul^^hur  in  oil,  siLe  the  odour  of  llYclrosulphunc  ac;d  wh^^^ 
ifc  possesses  proves  that  the  oil  has  undergone  partial  ^econiposit  on  .  n  act 

the  heat  to  which  the  oil  is  raised  in         '""^'t ""^tZ^^^ 

It  is  a  dark  reddish -brown  yi^substance,  having  an  extremel^Minplcas^^ 

1  PogpendorlT's  Annalan,  xlvii. ;  also  Pham.  Central-Blattfilr  1839,  S.  441. 

!>  A  mixture  of  ccfual  parts  of  Inllow  an.l  sulphur,  heated  in  a  glass  flnsk,  jicUls  puic  suipiu 
hvdroa;en  (Reinseh,  quoted  hy  L.  Cuneliii). 
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odour  Its  local  action  is  tliat  of  an  acrid ;  its  remote  operation  that  of  a 
sSant,  causing  thirst  and  febrile  heat.  It  has  been  supposed  to  possess 
exrectorautanddiaphore^  properties.  It  is  appbedto  foul  ulcers,  and  is. 
employed  internally  in  chronic  pulmonary  affections.  The  dose  of  it  is  from 
40  to  50  drops  3  but  its  unpleasant  taste  and  smell  almost  preclude  its  use. 

6  SILPHDR  YIVIM  ;^  Horse  Brvnstone,  or  Sulphur  Cahalliniim ; 
Sulphur  Griseum;  Black  Sulphur,  ox  Sulphur  ;^^y/^«w^.— This  is  a  grey 
Dowder  composed  of  sulphur  and  various  impurities.  It  is  the  dregs  remaining 
iu  the  subUming  pot  after  the  purification  of  sulphur.  When  examined  by  the 
microscope,  it  is  found  to  differ  both  from  subUmed  sulphur  and  precipitated 
sulphur,  and  to  consist  of  irregular  broken  particles.  It  has  obviously  been 
prepared  by  grinding.  It  is  popularly  supposed  to  be  stronger  than  suMimed 
sulphur,  and  is  in  common  use  in  various  complaints  as  a  substitute  tor  the 
latter;  but  its  employment  is  dangerous  on  account  of  the  occasional  presence 
of  arsenic. 

11.  ACIDUM  SULPHURICUM.- SULPHURIC  ACID. 

Farmula  80=*.   Equivalent  Weight  40.    Equivalent  Folume  of  Vapour  1  or 


History. — This  acid  appears  to  have  been  known  to  Geber  as  early  as  the 
seventh  century.^  In  the  state  in  which  we  usually  meet  with  it  in  English 
commerce,  it  is  usually  denominated  oil  oj  vitriol.  It  was  formerly  called 
vitriolic  acid  [acidum  vitriolicum). 

Natural  History. — It  is  found  in  both  kingdoms  of  nature. 
a.  In  the  Inokganised  Kingdom.— It  is  found  in  the  waters  of  some  volcanic  regions> 
and  is  svidently  produced  by  the  combustion  of  sulphur.    The  Bio  Vinagre  (Vinegar 


River),  which  descends  from  the  volcano  of 
Puracd  in  Colombia  to  Popayan,  has  received 
its  name  from  its  acid  properties,  which  it 
derives  from  being  impregnated  with  suljAu- 
ric  and  hydrochloric  acids.'  Issuing  from 
the  crater  of  Mont  Ida,  in  Java,  is  a  river 
■which  also  contains  this  acid.  It  also  exists 
in  the  rain  falling  over  large  towns  {see  ante, 
p.  350). 

Dr.  Thomas  Thomson''  states  that  in 
Persia  there  is  an  earth  so  strongly  impreg- 
nated with  it,  that  it  is  used  by  the  natives 
as  an  acidulous  seasoner  of  food. 

This  author  also  says*  that  there  are  no 
less  than  twenty  seven  sulphates  (consisting 
of  combinations  of  sulphuric  acid  with  one 
or  more  bases)  in  the  mineral  kingdom.  The 
most  abundant  of  these  is  the  sulphate  of 
lime.  The  sour  springs  of  Byron,  Genessc 
county,  ten  miles  south  of  tlie  Erie  canal, 
contain  pure  sulphuric  acid." 


Ptg,  61. 


Cascade  of  Vinagre  in  Colombia. 


'  The  sulphur  vivum  or  quick  sulphur  of  Pliny  (xxxv.  50)  was  dug  out  of  the  earth.  Pliny  soys 
it  was  transparent  and  greenish. 

Thomson's  System,  of  Inorganic  Chemistry,  vol.  ii.  p.  29. 
^  A.  de  Humboldt,  V'ues  des  Cordillhes,  p.  220. 

*  Mineralogy,  vol.  i.  p.  75. 

*  Or>.  ciL  p.  77. 

*  Katon,  Quarterly  Journal  of  Science,  1829,  p.  200. 
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^.  In  the  Organised  Kingdom. — Tlie  sulphatos  of  lime,  potash,  and  soda,  have 
been  fonnd  in  plants.'  The  sulphates  of  potash  and  soda  are  mentioned  Ijy  iJerzolius^  a.s 
constituents  of  human  urine. 

Manufacture  of  Oil  of  Vitriol. — This  subject  I  .sliall  consiLler  under 
three  heads  : — 1st,  the  substances  employed ;  2dly,  the  apparatus  or  plant 
used;  and  3rdly,  the  process. 

1st.  Suhslancea  employed. — These  are  eight  in  number,  viz. : — 
1st.  Sulphur,  S ;  or  2dly,  Iron  pyrites,  FeS^. 

3d.  Nitrate  of  potash,  KO.NQs ;  or  Athly,  Nitrate  of  soda,  NaO,NO'^. 
5th.  Sulphuric  acid  of  sp.  gr.  1-750  :  H0,S03  plus  water, 
fith.  Atmospheric  air,  consisting  of  about  N^  and  0. 
7th.  Steam. 
8th.  Water. 

The  sulphur  employed  is  that  imported  from  Sicily.  To  check  its  com- 
bustion, it  is  sometimes  mixed  with  earthy  matter,  and  made  into  truncated 
pyramidal  masses,  which  are  burnt  in  the  usual  way.  Por  cheapness, 
pyrites  is  frequently  substituted  ;  but  as  it  is  frequently  intermixed  with 
arsenical  pyrites,  the  oil  of  vitriol  obtained  by  it  is  apt  to  be  contaminated 
with  arsenious  acid.  The  pyrites  used  for  the  purpose  is  procured  from 
the  Isle  of  Sheppey,  and  various  parts  of  the  south  and  south-eastern  coast  of 
England,  from  Wicklow  in  Ireland,  from  the  Cornish  mines,  and  even  from 
St.  Lucia.  The  first,  on  account  of  its  almost  entire  freedom  from  arsenic,  is 
the  best.    The  Cornish  pyrites  is  highly  arsenical.  ^ 

The  alkaline  nitrate  is  employed  to  yield  nitric  acid.  The  manufacturer  s 
preference  of  the  one  nitrate  for  the  other  is  founded  on  motives  of  economy. 
Eor  every  cwt.  of  sulphur  burnt,  about  10  lbs.  of  nitre  will  be  sufficient. 

2.  Ap2^arat'us  or  plant. — This  consists  of  six  parts,  viz.  : — 


1.  The  sulphur-  or  pyrites-burner. 

2.  The  nitrate  pot. 

3.  One  or  more  leaden  chambers  or  houses. 


4.  Leaden  concentration  pans. 

5.  Glass  or  platinum  retort. 


The  sulphur -burner  (fig.  62,  h ;  and  fig.  63,  a)  is  a  kmd  of  furnace,  for 
the  grate  of  which  a  stone  hearth  or  iron  plate,  called  the  sole,  is  substituted, 
on  which  the  sulphur  is  burnt.  The  construction  of  the  pyrites-burner  is 
somewhat  difl-erent,  and  varies  for  different  kinds  of  pyntes.  It  requires  to 
have  a  fire-grate  for  the  more  abundant  supply  of  air.  The  flue  (hg.  <o6,J  ) 
of  the  sulphur  or  pyrites  opens  into  the  leaden  chamber. 

The  nitrate-pot  or  pan  is  of  cast  iron.  In  it  the  nitrate  is  decomposed  by 
the  sulphuric  acid.    It  is  placed  in  the  burner  when  required.  _ 

The  leaden  chamber  has  the  form  of  a  parallelopiped.  Its  size  vanes 
according  to  the  work  it  is  required  to  do.  To  produce  ten  tons  ot  oil  ol 
vitriol  weekly,  the  chamber  should  have  a  capacity  of  35  000  cu Inc  feet;  or  a 
length  of  187  feet,  a  breadth  of  12^  feet,  and  a  height  of  15  feet.^  Ihc 
bottom  of  it  is  covered  to  the  extent  of  three  or  four  inches  with  water  acidn- 


vitriol  weekly,  the  chamber  should  have  a  capacity  of  35  000  cu  Inc  feet;  or  a 
length  of  187  feet,  a  breadth  of  12^  feet,  and  a  height  of  15  feet.^  Ihe 
bottom  of  it  is  covered  to  the  extent  of  three  or  four  inches  with  water  acidu- 
lated with  sulphuric  acid.  Sometimes  there  is  a  leaden  antechamber  to 
receive  and  mix  the  gases  before  their  entrance  into  the  larger  chamber. 
Sometimes  the  leaden  chamber  is  divided  into  two  or  three  coinpar  nieut^  by 
leaden  curtains  placed  across  it,  as  shown  in  the  followmg  cut  taken  Irom 
Professor  Graham's  JLlemenis  of  Chemistiy,  vol.  i.  p.  324. 

1  De  C.ati(loUe,  Thys.  VegH.  p.  390. 
•  Traileda  C/dm.  t.  vii.  p.  3'.)'.!. 
Vharmaceutical  Times,  Jnii.  2,  1847. 
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Pig.  62. 


Oil  of  Vitriol  Chamber. 

„^       ,  a.  Leaden  conduit  or  vent-tube   for  the  dis- 

a  Steam  boile  .  ^  uncondensible  gases.    It  should 

Ln'^i^adtT^  a  s^^^^^^^^^      from  roof  of  comLnieate  with  a  tall  chimney  to  carry 

thechambertowithinsixinchesof thefloor.  off  these  gases  and  to  occasion  a  slight 

e.  Leaden  curtains  rising  from  the  floor  to  draught  through  the  chamber, 

within  six  inches  of  the  roof. 
These  curtains  "  serve  to  detain  the  vapours,  and  cause  them  to  advance 
in  a  gradual  manner  through  the  chamber,  so  that  the  sulphuric  acid  is  de- 
po^^ited  as  completely  as  possible  before  the  vapours  reach  the  discharge  tube. 

Sometimes  small  chambers  (see  fig.  63.  c,  d),  also  contammg  water,  or  long 
tunnels,  are  appended  to  the  larger  chamber,  from,  which  they  receive  the 
escaping  gases  before  they  are  allowed  to  pass  out  into  the  air.  ihese  cham- 
bers are  intended  to  prevent  loss  in  the  process. 

In  one  manufactory  which  I  inspected,  the  chambers  communicated  with 
each  other  through  a  double-necked  stone  bottle,  at  the  bottom  of  which  was 
water. 

Fig.  63. 


Oil  of  Vitriol  Mcmufadori/. 


V/.  Siil|)iiiir-i)unicr  or  furnace. 

b.  First  leaden  chnmbcr.— In  the  manufactory 
from  which  the  above  sketch  was  made, 
this  chamber  was  70  feet  long,  20  feet 
wide,  and  20  feet  high  ;  but  the  size  varies 
considerably  in  dilFerent  establishments. 

^""'l'^  ]  smaller  leaden  chambers. 
a.  Third  ) 

<?.  Steam  boiler. 

f.  Flue-pipe  or  chimney  of  the  furuncc. 

g.  Steam  pipe. 


h. 


The  flue  or  pipe  conveying  the  residual  gas 
from  the  fli  st  to  the  second  leaden  chamber. 
i.  Pipe  conveying  the  gas  not  absorbed  in  the 

first  and  second  chambers  into  the  third. 
k.  The  flue  or  waste  pi])e. 
I.  Man-hole,  by  which  the  workmen  enter  the 
chamber  when  the  process  is  not  going 
on. 

m.  Pipe  for  withdrawing  a  small  portion  of  sul- 
phuric acid  from  the  chamber,  in  order  to 
ascertain  its  sp.  gr.  by  the  hydrometer. 
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The  flue-  or  waste-pipe  of  the  leaden  chamber  serves  to  carry  off  tlie  resi- 
dual nitrogen  of  the  air ;  but  a  portion  of  the  binoxide  as  well  as  sulphurous 
acid  also  escape  by  it. 

The  concentration  pans  are  rectangular  leaden  pans  set  in  brickwork  over 
a  fire ;  plates  of  iron,  or  tiles,  and  sometimes  a  bed  of  sand,  being  interposed 
between  the  fire  and  the  pan. 

The  glass  or  platinum  retort  is  also  for  the  purpose  of  concentration. 
Platinum  retorts,  notwithstanding  their  great  cost,  are  now  usually  adopted. 
Their  price  of  course  depends  on  their  size.  Mr.  Parkes'  had  one  which 
held  thirty  gallons,  and  cost  about  £360  ;  but  sometimes  they  are  made  so 
large  that  they  are  worth  £1000  each.  The  platinum  is  protected  from  the 
direct  action  of  tlie  fire  by  being  set  in  an  iron  pot. 

3.  The  process. — The  process  of  the  manufacture  of  oil  of  vitriol  consists 
of  four  parts  or  stages — 

1.  The  oxidation  of  sulphur  and  its  conversion  into  sulphurous  acid. 

2.  The  oxidation  of  the  sulphurous  acid  and  its  conversion  into  sulphuric  acid. 

3.  The  concentration  of  the  dilute  sulphuric  acid  in  leaden  pans. 

4.  The  final  concentration  in  platinum  retorts. 

By  combustion  in  the  burner,  the  sulphur  combines  with  atmospheric 
oxygen,  and  is  converted  into  sulphurous  acid  gas:  S  +  02=S02.  This 
passes  by  the  flue-pipe  into  the  leaden  chamber.  The  entrance  of  air  into 
the  burner  is  regulated  by  a  sliding  door. 

The  nitrate  is  placed  in  the  nitrate  pot,  and  mixed  with  the  proper  quantity 
of  sulphuric  acid  sp.  gr.  1-750.  The  pot  is  then  placed  on  the  sole  of  the 
burner,  so  that  the  flames  of  the  burning  sulphur  play  beneath  it.  By  the 
mutual  action  of  the  acid  and  the  nitrate,  an  alkaline  sulphate  is  obtained, 
and  nitric  acid  vapour  evolved.  This  is  conveyed  by  the  flue-pipe  into  the 
leaden  chamber.  Assuming  nitrate  of  soda  to  be  employed,  the  following 
equation  represents  the  changes  which  occur  in  the  nitrate  pot :  NaO,N05  -f 
2(HO,S03)  =lS[aO,2S03  -}-  2HO,N05.  Part  of  the  nitric  acid  vapoiar  passes 
iiito  the  leaden  chamber  in  the  form  of  nitrous  acid  and  oxygen. 

Steam  is  conveyed  into  the  leaden  chamber  from  a  boiler.  It  serves  at 
least  two  purposes  :  firstly,  it  causes  the  intermixture  of  the  sulphurous  acid 
gas  and  nitric  acid  vapour ;  and  secondly,  it  enables  these  two  agents  ta 
react  on  each  other. 

By  the  mutual  reaction  of  sulphurous  and  nitric  acid  gases,  aided  by  steam, 
sulphuric  acid  and  nitrous  acid  are  produced.    SO^ -f  NO^  =  SOH  NO*. 
Materials.  Phoducts. 

.    »  f  1      'Nitrouf  Acid  46—  1  eq.  Nitrous  Acid  .46 

1  eq.  Nitnc  Acid    U  4-  Oxygen   8  — 

1  eq.  Sulphurous  Acid  .  32-  =^=^1  eq.  Sulphuric  Acid  ...  40 

86 

According  to  Peligot,^  the  nitrous  acid  produced  by  the  above  reaction 
is  converted  by  water  into  nitric  and  hyponitrous  acids.  2N0'^  +  H0  = 
H0,N05  4  N03.  The  hyponitrous  acid  under  the  influence  of  more  water 
becomes  converted  into  nitric  acid  and  binoxide  of  nitrogen.  SNO^  +  H0  = 
HO,N05-|-2]Nr02.    The  binoxide  of  nitrogen  in  contact  witli  air  absorbs 


1  Chem.  Esuays,  vol.  i.  p.  B35. 

"  Aim.  Chim.  el  Plit/s-  3nic  si'r.  \\\.  1844. 
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oxyc^en  and  is  converted  into  nitrous  acid.  N0;  +  0^=N04;  and  this,  by  the 
aid  of  water,  is  converted  into  liyponitrous  and  nitric  acids,  as  before.— inus, 
alrdrng  to  Peligot,  the  sulphurous  acid  acts  incessantly  and  exclusively 
on  the  nitric  acid. 

aud  tL  jar  be^^^      lined  with  the  crystalliEe  matter,  which  dissolves  with  effervescence 

^  Attempts  have  been  made  to  manufacture  oil  of  vitriol  without  the  employment  of  nitm 
acid  M?  Peiigrine  Phillips  has  proposed  to  convert  sulphurous  acid  into  sulphuric  acid 
Se  expense  of  the  oxveen  of  the  air,  by  mixing  sulphurous  acid  with  an  excess  of  air 
by  a  bS  appa^^^^^^^^  carrying  it  tlirough  a  tube  filled  with  platinum  sponge  or 
&s  of Xe  platinum  w  re  {Oraham)  More  recently,  Schneider^  has  proposed  to  substi- 
tute pUcc  for  spongy  platinum  ;  and  he  states  that,  by  means  of  it  oil  of  vitriol  of  sp. 
S  iS  can  be  madf  without  the  use  either  of  leaden  chambers  or  pla  mum  retorts. 

hn  1849  Dr  Pereka  made  the  following  note  Inspected  Tennant  s  manufactory  for 
oil  of  vitriol :  they  employ  Gay-Lussac's  process  for  passing  the  mtrous  fumes  into  oil  of 
vitriol ;  by  this  tliey  reduce  the  quantity  of  nitre  to  2  per  cent. 

When  the  liquid  in  the  leaden  chamber  has  acquired  a  sp.  gr.  of  about  1-5 
(1-6  or  1-7,  according  to  Mr.  Parmer's  statement  to  me),  it  is  conveyed  by 
leaden  pipes  into  rectangular  leaden  boilers,  where  it  is  evaporated  and  con- 
centrated until  its  sp.  gr.  is  1-70  (1-75,  Parmer)  ;  but  in  some  manufactories 
this  part  of  the  process  is  omitted. 

The  final  concentration  is  effected  in  the  platinum  retort.  Here  the  acid 
is  deprived  of  a  further  portion  of  its  water,  and  acquires  a  sp.  gr.  of  1-845 ; 
it  is  drawn  off  by  means  of  a  platinum  syphon  into  carboys.  In  this  part  of 
the  process  the  acid  is  deprived  of  some  sulphurous  acid  as  well  as  water. 

Old  method. — The  old  method  of  manufacturing  oil  of  vitriol,  and,  indeed, 
•one  still  followed  in  some  places,  consists  in  burning  a  mixture  of  eight  parts 
of  sulphur  and  one  part  of  nitrate  of  potash  (or  nitrate  of  soda)  on  iron  or 
leaden  pipes,  either  within  the  leaden  chamber  or  in  a  furnace  on  the  outside 
of  it.3    Pig.  64  is  the  ground  plan  of  a  manufactory  of  this  kind. 

Tn  this  process  an  equivalent  of  sulphur  combines  with  two  equivalents 
'of  atmospheric  oxygen  to  form  one  equivalent  of  sulphurous  acid.  Another 
equivalent  of  sulphur  abstracts  tliree  equivalents  of  oxygen  from  one  equi- 
valent of  nitric  acid  of  the  nitrate,  and  thereby  becomes  sulphuric  acid,  which, 
with  the  potash  of  the  nitre,  forms  an  equivalent  of  sulphate  of  potash. 

1  Much  difference  of  opinion  has  existed  with  respect  to  the  nature  of  the  crystalline  matter  which 
is  occasionally  formed  in  the  leaden  chamher  of  the  sulphnrie  acid  manufacturer.  Davy  (JE/emenis 
of  Chemical  Pkilosnpky,  p.  276,  1812)  regarded  it  as  a  compound  of  water,  nitrous  acid,  and  sul- 
phurous acid.  Dr.  W.  Henry  {Annals  of  Fhilosophij,  new  ser.  xi.  p.  368),  and  afterwards  Gaultier 
de  Clanbry  {Atm.  de  Chim.  et  Phys.  t.  xlv.  p.  284),  submitted  it  to  analysis.  The  latter  found  its 
constituents  to  be  anhydrous  sulphuric  acid  05-69,  In/ponUrous  acid  23"96,  and  water  lO'lO.  In 
18.39,  Heinrich  Rose  {Pharm.  Cenlral-Blatt  fiir  1839,  S.  664)  described  a  solid  compound  of 
anhydrous  sulphuric  acid  and  binnxide  of  nitrogen  :  2S0^+  NO'^.  Adolphe  Rose  (Ihid.filr  1840, 
S.  481;  also  .7(77<rw.  ^^^^  P/zam.  t.  xxyii.  p.  138)  has  shown  that  the  crystals  which  form  in  the 
leaden  chamber  consist  of  .sulphuric  acid,  hinoxi.de  of  nitrogen,  and  water.  M.  Provostnye  {Journ. 
de  Pharm,.  t.  xxvi.  p.  637)  has  also  examined  this  crystalline  matter. 

^  Pharmaceutical  •Tovrtinl,  vol.  vii.  p.  547,  1848. 

^  Parkcs's  Chemical  Eisnys,  vol.  i.  465. 
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One  oquivaleiit  of  biiioxide  of  nitrogen  is  evolved  by  the  decomposed  nitric 
acid^  and  this,  combining  with  two  equivalents  of  atmospheric  oxygen,  becomes 
nitrous  acid,  which,  aided  by  the  presence  of  water,  is  converted  into  nitric 
and  hyponitrous  acids,  as  before  explained.    The  nitric  acid  oxidises  the  sul- 
phurous acid,  and  converts  it  into  sulphuric  acid. 

Tig.  64.  Pig.  05. 


Plan  of  an  Oil  of  Vitriol  Manufactory. 
A.  Rectangular  leaden  boiler. 


Furnace  Gallery  for  the  Distillation  of 
Fuming  Sulphuric  Acid. 

a.  The  fire-place. 

b,  h.  Chamber  ou  each  side  of  the  fire-  • 
place  for  depriving  the  copperas 
(c  c)  of  its  water. 


B.  Leaden  chambers. 
E.  Retort  house. 

c.  Leaden  pump  for  acid. 

d.  Water  pump. 

Manufacture  of  Fuming,  Saxony,  or  Nordhausen  Sulphuric  Acid. — 
At  Goslar,  Nordhausen,  and  other  parts  of  Saxony,  sulphuric  acid  is  made 
thus : — Common  sulphate  of  iron  [copperas  or  green  vitriol)  is  deprived  of 
its  water  of  crystallisation  by  heat,  and  then  distilled  in  earthenware,  tubular, 
or  pear-shaped  retorts  contained  in  a  gallery  furnace  (fig.  65).  Some  oil  of 
vitriol  is  put  into  the  earthenware  receivers,  to  condense  the  dry  sulphuric 
acid  which  comes  over.  Sesquioxide  of  iron  [colcothar  vel  caput  mortuum 
vitrioli)  is  left  in  the  retort. 

Production  of  Anhydrous  Sulphuric  Acid. — By  distilling  the  fuming 
or  Nordhiiusen  sulphuric  acid  from  a  glass  retort  into  a  dry  and  cold  receiver, 
the  vapour  of  the  anhydrous  acid  passes  over  and  concretes  in  the  receiver. 
HO,2S03  =  S03  +  HO,S03. 

Properties,  a.  or  Anhydrous  suipunric  Acid,  S03. — It  is  a  white  crys- 
talline solid,  having  very  much  the  appearance  of  asbestos.  Exposed  to  the 
air  it  attracts  water,  and  flies  off  in  the  form  of  dense  wliite  fumes.  It  melts 
at  66°  E.,  and  boils  at  from  104°  to  122°  E.  (125°  to  132°-8,  Eischer).  The 
sp.  gr.  of  the  liquid  acid  at  78°  E.  is  1-97.  The  sp.  gr.  of  its  vapour  is, 
according  to  Mitscherlich,  3-0,  but  this  is  probably  too  high.  It  does  not 
redden  litmus  unless  moisture  be  present.    Its  composition  is  as  follows  : — 

Atoms.  Bq.  Wt.  Per  Cent. 

Sulphur    1           16           40  ... 

0.xygen    3           21.            60  ... 


Berzelius 
.  40-14 
.  59-86 


Vol.  Sp.  Gr. 
Sulphurous  acid  gas...  1  ...  2-2112 
Oxygen  gas   0-5...  0-5528 

AnhydrousSulpburicAcid  1           40   100           100  00    Sulphuric  Acid  Vapour  1   ...  2-7C40 

/3.  Of  Nordhausen  or  Fuming  Sulphuric  Acid,  H0,2S0\ — Tllis  is  Usually 

a  dark  brown  (from  some  organic  matter)  oily  liquid,  which  gives  out  copious 
white  fumes  in  the  air.  Its  sp.  gr.  is  about  I  d.  It  is  imported  in  stone  bottles, 
having  a  stoneware  screw  for  a  stopper.  Wlien  subjected  to  heat,  it  gives 
out  the  va])onr  of  anhydrous  sulphuric  acid  :  tlie  residue  in  the  retorl,  resem- 
bles oil  of  vitriol.    The  composition  of  fuming  sulphuric  acid  is  as  follows  :— 
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Atoms.    Eq.Wt.       Percent.  ./^■/'^■?n 

Anhydroussulphuricacid...  2    SO    89-88]      f  Anhydrous  sulphunc  acid    1  ...  40 

^^J^^  1  .         9    10-11  i      (Protohydrate  sulphuric  acid  1  ...  49 


89 


ruining  Sulphuric  Acid ...  1    89    99-99 

L.  Gmelin  says  that  it  is  to  be  regarded  as  a  compound  of  one  atom  of 
water  with  several  atoms  of  dry  sulphuric  acid,  or  of  common  oil  ot  vitriol 

with  dry  acid.  i    •  .i        -j  c 

It  is  often  contaminated  with  sulphurous  acid,  selenium,  eartlis  oxide  ot 
iron,  and  organic  matter.  "When  obtained  by  putting  oi  of  vitriol  into  the 
receiver,  as  above  mentioned,  it  is  of  course  contaminated  with  all  the  impu- 
rities contained  in  the  latter. 

y.  oilof  Vitriol,  or  English  Sulphuric  Acid.— This  IS  a  colourless,  trans- 
parent, inodorous,  highly  acrid,  and  corrosive  liquid.  It  possesses  the 
usual  properties  of  a^  powerful  mineral  acid  m  a  very  eminent  degree, 
such  as  reddening  the  vegetable  blues,  saturating  bases,  and  displacing  other 
acids.  Its  affinity  for  water  is  most  intense  ;  and  by  virtue  of  this  it  absorbs 
aqueous  vapour  from  the  atmosphere,  and  chars  animal  and  vegetable  sub- 
stances. When  mixed  with  water  there  is  a  mutual  condensation,  with  the 
evolution  of  heat.  Yarious  substances,  when  heated  in  sulphuric  acid,  decom- 
pose it :  they  abstract  oxygen  and  evolve  sulphurous  acid.  This  is  the  case 
with  charcoal,  organic  substances,  phosphorus,  sulphur,  and  several  of  the 
metals,  as  copper,  tin,  and  mercury. 

Exclusive  of  the  fuming  orNordhausen  sulphuric  acid,  there  are,  according 
to  Graham,  three  hydrates  of  sulphuric  acid,  containing  respectively  one,  two, 
and  three  atoms  of  water  to  one  of  dry  acid. 

1 .  Monohydrate  of  sulphuric  acid  ;  oil  of  vitriol,  sj).  gr.  1-845  ; 

Acidiim  sulphur icum,  L.  E.  D. ;    H0,S03.— Dense  and  colourless,  and  of 

an  oily  consistence.    Boils  at  620°,  and  freezes  at  -29°E.,  yielding  often 

regular  six-sided  prisms  of  a  tabular  form. 

Atoms.       Hq.  Wt.       Per  Cent. 

Real  sulphuric  acid    1    40    81-6 

Water    1    9    18-4 


Monohydrate  of  sulphuric  acid    1    49    100-0 

The  London  College  fixes  tlie  sp.  gr.  of  the  officinal  pure  sulphuric  acid  at 
1-843;  the  Edinburgh  and  Dublin  Colleges,  at  ]-845  and  1-846  respectively. 

2.  Binhydrate  of  sulphuric  acid;  congelahle  vitriolic  acid;  acid  of 
sp.  (jr.  1-78  (Graham)  ;  sometimes  called  Eisdl  {ice  oil) ;  2H0,  SO^. — Mr. 
Graham  regards  one  of  the  atoms  of  water  as  basic ;  that  is,  combined  as  a  base 
with  the  acid,  the  other  as  combined  with  this  sulphate  of  water.  He 
therefore  arranges  the  symbols  as  follows  :  HO,  SO^  +  HO. 

lu  cold  weather,  acid  of  this  density  readily  freezes,  and  produces  large, 
regular,  hard  crystals,  whose  form  resembles  that  of  carbonate  of  soda  and 
selenite.  Their  freezing  and  melting  point  is  about  45°  E. ;  that  is,  15° 
above  the  freezing  point  of  water.  If  the  density  be  either  augmented  or 
lessened,  the  freezing  point  is  lowered. ^  Their  sp.  gr.  is  greater  than  1-924. 
In  the  solid  state  this  acid  has  been  called  frozen  sulphuric  acid.  Its 
composition  is  as  follows  : — 


1  Kcir,  Phil.  Trans,  vol.  Ixxvii.  1787. 
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Atoms.       JEq.  WL       Per  Cent. 

Real  sulphuric  acid   1    40    68  97 

Water    2    18    3103 

Binhydrate  of  sulphuric  acid    1    58    lOO'OO 

3.  Terhydrate  of  sulphuric  acid  ',  acid  of  sp.  grA'%?>^  (Graham);  3H0, 
SO^. — Mr.  Graham  regards  one  of  the  three  atoms  of  water  as  basic,  and  there- 
fore gives  the  following  formula  of  the  acid :  HO.SO^  +  2H0.  This  acid 
is  obtained  by  evaporating  a  more  dilute  acid  in  vacuo  at  212.°.  It  is  in  the 
proportions  of  this  hydrate  that  sulphuric  acid  and  water  undergo  the  greatest 
condensation,  or  reduction  of  volume,  in  combining. 

Moms.       Eq.  Wt.       Per  Cent, 

Real  sulphuric  acid    1    40    597 

Water    3    27    40-3 


Terhydrate  of  sulphuric  acid   1    67    100"0 

The  following  table,  constructed  by  Dr.  Ure.^  shows  tlie  quantitty  of  dry 
or  real  acid,  and  of  oil  of  vitriol,  in  100  parts  of  liquid  acid. 


Specific 
Gravity 

Per  centage 

Specific 

Per  centage 

Specific 
Gravity 

Per  centage 

of  Dry 
Acid. 

^           ,  ^ 

of  Oil  of 
Vitriol. 

Gravity 

of  Dry 
Acid. 

of  Oil  of 
Vitriol. 

of  Dry 
Acid. 

of  Oil  of 
Vitriol. 

1.8485 
1.8475 
1.8460 
1.8439 
1.8410 
1.8376 
1.8336 
1.8290 
1.8233 
1.8179 
1.8115 
1.8043 
1.7962 
1.7870 
1.7774 
1.7673 
1.7570 
1.7465 
1.7360 
1.7245 
1.7120 
1.6993 
1.6870 
1.6750 
1.6630 
1.6520 
1.6415 
1.6321 
1.6204 
1.6090 
1.5975 
1.5868 
1.5760 

81.54 
80.72 
79.90 
79.09 
78.28 
77.46 
76.65 
75.83 
75.02 
74.20 
73.39 
72.57 
71.75 
70.94 
70.12 
69.31 
68.49 
67.68 
66.86 
66.05 
65.23 
64.42 
63.60 
62.78 
61.97 
61.15 
60.34 
59.52 
58.71 
57.89 
57.08 
50.26 
55.45 

100 
99 
98 
97 
96 
95 
94 
93 
92 
91 
90 
89 
88 
87 
86 
85 
84 
83 
82 
81 
80 
79 
78 
77 
76 
75 
74 
73 
72 
71 
70 
69 
68 

1.5648 
1.5503 
1.5390 
1.5280 
1.5170 
1.5066 
1.4960 
1.4860 
1.4760 
1.4660 
1.4560 
1.4460 
1.4360 
1.4265 
1.4170 
1.4073 
1.3977 
1.3884 
1.3788 
1.3697 
1.3612 
1.3530 
1.3440 
1.3345 
1.3255 
1.3165 
1.3080 
1.2999 
1.2913 
1.2826 
1.2740 
1.2654 
1.2572 

54.63 
53.82 
53.00 
52.18 
51.37 
50.55 
49.74 
48.92 
48.11 
47.29 
46.48 
45.66 
44.85 
44.03 
43.22 
42.40 
41.58 
40.77 
39.95 
39.14 
38.32 
37.51 
36.69 
35.88 
35.06 
34.25 
33.43 
32.61 
31.80 
30.98 
30.17 
29.35 
28.54 

67 
66 
65 
64 
63 
62 
61 
60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 

1.2490 
1.2409 
1.2334 
1.2260 
1.2184 
1.2108 
1.2032 
1.1956 
1.1876 
1.1792 
1.1706 
1.1626 
1.1549 
1.1480 
1.1410 
1.1330 
1.1246 
1.1165 
1.1090 
1.1019 
1.0953 
1.0887 
1.0809 
1.0743 
1.0682 
1.0614 
1.0544 
1.0477 
1.0405 
1.0336 
1.0268 
1.0206 
1.0140 
1.0074 

27.72 
26.91 
26.09 

24.46 
23.65 
22.83 
22.01 
21.20 
20.38 
19.57 
18.75 
17.94 
17.12 
16.31 
15.49 
14.68 
13.86 
13.05 
12.23 
11.41 
10.60 
9.78 
8.97 
8.15 
7.34 
6.52 
5.71 
4.89 
4.08 
3  26 
2.446 
1.63 
0.8154 

34 
33 
32 

O  i. 

30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 

4 
3 

o 
*j 

1 

>  Journal  of  Science  and  Arts,  vol.  iv.  p.  122,  1818. 
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Commercial  oil  of  vitriol  {Acidum  sulphuricmn  ve7iale).--Ti\G  oil  of 
vitriol  of  commerce  is  seldom  so  strong  as  that  directed  to  be  icept  by  tne 
London  College:  moreover,  it  is  not  absolutely  pure,  being  always  con- 
taminated  with  lead,  and  sometimes  with  other  substances.  Mr.  i  nUiips 
states  that  its  sp.  gr.  is  generally  about  1-8433,  and  then  it  is  constituted 
very  nearly  of  -nr.      t,   n  * 

^  Atoms.       Eq.  Wt.       Per  Cent. 

Keal  sulphuric  acid    1      78 

Water    l^f    •••  ^ 

Oil  of  Vitriol,  sp.  gr.  1-8433  ...    1    51-25  ...100 

The  sp.  gr.  of  the  commercial  sulphuric  acid  of  the  Edinburgh  Pharma- 
copoeia is  fixed  at  1-840.  _ 

Characteristics. —Fiee  sulphuric  acid,  as  well  as  solutions  ol  the  soluble 
sulphates,  yield,  with  a  solution  of  the  chloride  of  barium,  or  of  nitrate  of 
baryta,  a  heavy  white  precipitate  [suljihate  of  baryta),  insoluble  m  water 
and  in  nitric  or  hydrochloric  acid.  If  this  precipitate  be  ignited  with 
charcoal,  it  is  decomposed,  and  converted  into  sulphuret  of  barium ;  which, 
on  the  addition  of  hydrochloric  acid,  evolves  sulphuretted  hydrogen,  known 
by  its  odour,  and  its  blackening  paper  moistened  with  solution  of  acetate  of 
lead. 

A  solution  of  a  sulphovinate  or  double  sulphate  of  the  oxide  of  ethule  and  a  base,  does 
■not  yield  a  precipitate  on  the  addition  of  a  soluble  barytic  salt ;  but  if  the  solution  be 
boiled  with  nitric  or  hydrochloric  acid,  the  sulphuric  acid  is  set  free,  and  may  then  be 
detected  by  a  barytic  salt.  •   .     •  r 

Sulphate  of  baryta  is  slightly  soluble  in  oil  of  vitriol ;  but  water  precipitates  it  from 

its  solution. 

Selenic  acid  yields  with  the  barytic  salts  a  white  precipitate  {seleniate  of  baryta),  which 
is  insoluble  in  nitric  acid,  but  is  soluble  in  boiling  hydrochloric  acid,  with  the  disengage- 
ment of  chlorine  and  the  conversion  of  the  seleniate  into  a  selenite.  The  seleniate,  when 
ignited  with  charcoal,  does  not  yield  sulphuretted  hydrogen  on  the  addition  of  hydrochloric 
acid. 

Hydrofluosilicic  acid  yields  with  the  barytic  salts  a  white  precipitate,  almost  insoluble 
in  nitric  and  hydrochloric  acids ;  but  when  heated  with  charcoal,  and  treated  with  hydro- 
chloric acid,  the  precipitate  does  not  evolve  sulphuretted  hydrogen. 

A  solution  of  chloride  of  barium  or  of  nitrate  of  baryta,  added  to  concentrated  nitric 
or  hydrochloric  acid,  gives  rise  to  a  precipitate  (the  solid  chloride  or  nitrate),  which  is 
soluble  in  water. 

Sulphuric  acid  and  the  soluble  sulphates  produce,  with  a  solution  of  acetate 
of  lead,  a  white  precipitate  [sidpliate  of  lead),  insoluble  in  dilute  nitric  acid, 
but  soluble  in  hot  concentrated  hydrochloric  acid. 

Pree  sulphuric  acid  may  be  distinguished  from  a  sulphate  by  sugar.  Coat 
a  piece  of  porcelain  with  a  solution  of  sugar ;  then  add  the  sulphuric  acid, 
and  heat  by  steam  to  dryness :  the  acid  chars  the  sugar  and  produces  a  brown 
or  black  spot. 

If  sulphuric  acid  be  heated  with  organic  matter,  sulphurous  acid  is  given 
out.  This  may  be  known  by  its  odour,  and  by  its  occasioning  the  formation 
of  the  blue  iodide  of  starch  when  mixed  with  iodic  acid  and  starch.  Oil  of 
vitriol  reddens  veratria,  salicin,  piperin,  oil  of  bitter  almonds,  phloridzine,  &c. 

Purity. — Commercial  oil  of  vitriol  is  seldom  quite  pure.    It  may  contain 
xcess  of  water,  by  which  its  sp.  gr.  is  lowered.    It  then  more  readily  freezes 
in  cold  weather.    It  may  contain  hydrochloric  acid,  from  the  use  of  impure 
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nitrate.  Trequently  an  oxide  of  nilrof/en  (binoxide,  or  liyponitrous  or  nitric 
acid)  is  present.  Oxide  of  lead  combined  with  sulphuric  acid,  or  sulphate 
of  lead,  is  usually  present.  It  is  derived  from  the  leaden  walls  of  the  cham- 
bers. Arsenious  acid  is  not  unfrequently  present  when  the  oil  of  vitriol  has 
been  obtained  by  the  combustion  of  pyrites.  Orc/anic  matters  (from  cork, 
straw,  &c.)  are  often  present. 

The  preceding  are  by  no  means  infrequent  impurities.  But,  in  addition, 
the  presence  of  several  others  has  been  signalised;  as  selenium,  lime,  mag- 
nesia^ titanium,  and  the  oxides  of  zinc,  tin,  iron,  copper,  and  mercury. 
Some  of  them  have  been  found,  not  in  solution,  but  as  a  deposit  (L.  Gmeliii). 

Commercial  acid,  when  genuine,  should  never  have  a  sp.  gr.  greater  than 
1*8455  ;  when  it  is  denser,  we  may  infer  sophistication  or  negligence  in  the 
manufacture  (Brande). 

According  to  the  London  College,  good  oil  of  vitriol  possesses  the  follow- 
ing characters : — 

Tree  of  colour  and  odour.  Specific  gravity  1'843.  Mixed  with  an  equal  bulk  of  water, 
it  usually  deposits  a  small  quantity  of  a  white  matter.  It  emits  no  vapour  of  nitrous 
acid.  Diluted  with  twelve  parts  of  water,  it  throws  down  nothing  of  a  yellow  colour  on 
the  addition  of  hydrosulphuric  acid.  100  grains  of  this  acid  are  saturated  by  285  grams 
of  the  crystals  of  carbonate  of  soda. 

The  Edin  hurgh  College  gives  the  following  characters  of  it : — 

"  Density  1840,  or  near  it ;  colourless ;  when  dUuted  with  its  own  volume  of  water, 
only  a  scanty  muddiness  arises,  and  no  orange  fumes  escape." 

Oil  of  vitriol,  when  pure,  is  colourless ;  when  it  contains  organic  matter, 
it  is  more  or  less  coloured,  brownish  or  black. 

Sulphate  of  lead  may  be  detected  by  diluting  the  acid  with  either  water  or 
rectified  spirit:  in  either  case  the  sulphate  is  separated.  The  "muddiness"' 
referred  to  by  the  Edinburgh  College  is  due  to  this;  as  well  as  the  milkiness 
which  the  addition  of  spirit  to  the  acid  occasions.  If  sulphuretted  hydrogen 
be  transmitted  through  the  diluted  acid,  it  usually  occasions  a  very  shght  ihs- 
co\oVimi\ox\  oxAn  {sulpliuret  of  lead) .  n 

A  solution  of  the  protosulphate  of  iron  detects  the  bmoxide  ot  nitrogen, 
nitrous  acid,  or  nitric  acid,  by  the  reddish-brown  or  brownish-black  colour 
which  it  gives  rise  to,  "if  a  sufficient  quantity  of  pure  sulphuric  acid  be  added 
to  the  liquid  to  be  examined"'  (A.  Eo?e).  The  solution  should  be  poured 
over  the  suspected  acid  contained  in  a  tube.  A  reddish,  or  brownish  or 
greenish-brown  colour  is  produced  at  the  time  of  contact  of  the  two  liquids. 
Binoxide  of  nitrogen  gives  a  greenish-brown  tinge  to  a  solution  of  the  proto- 
sulphate of  iron.  If  either  nitrous  or  nitric  acid  be  present,  a  portion  ot 
protoxide  is  converted  into  sesquioxide  of  iron,  with  the  evolution  o  binoxide 
of  nitrogen,  which  is  absorbed  by  some  of  the  unaltered  protosulphate  of  iron, 
to  which  it  communicates  a  brownish  tinge.  Permanganate  of  potasli  is  an 
excellent  test  for  binoxide  of  nitrogen  or  nitrous  acid  in  sulphuric  acid  diluted 
with  about  six  parts  of  water.  If  either  of  these  substances  be  present,  the 
permanganate  is  decolourised.  This  effect  is  not  produced  by  the  presence  ot 
•pure  nitric  acid  in  diluted  sulphuric  acid.  Hence  it  distmgmshes  binoxide 
of  nitrogen  and  nitrous  acid  from  nitric  acid.  _  ■  i. 

Oil  of  vitriol  which  has  been  manufactured  from  iron  pyrites  is  trequcntly 
contaminated  with  arsenic,  mostly  as  arsenious  acid ;  but  sometimes  in  part 
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.Iso  as  arsenic  acid.^  Dr.  Owen  Eees^  found  22-58  grains  of  arsenious  acid 
^  twen  rfluidounces  of  oil  of  vitriol;  and  Mr.  Watson3  s  ates  that  the 
smallest  qnantity  which  he -has  detected  is  35i  grs.  m  twenty  fluidounces^ 
Xve  se  n  on  the  sides  of  the  bottle  containing  arseiiical  snlphuric  acid  a 
deposit  of  crystalUsed  arsenious  acid.  If  zinc  be  added  to  tl-  arsemca^^^^^^^^ 
phuric  acid  diluted  with  four  or  five  times  its  volume  of  water,  hydrogen, 
mixed  with  arseniuretted  hydrogen,  is  evolved  (see  f;^f'7^^'^^f;^7:  . 

Sulphuretted  hydrogen  transmitted  through  the  diluted  arsenical  su  phmic 
acid,  converts  the  arsenious  acid,  As03,  into  orpiment,  As.S3,  falls  as  a 

yeUow  precipitate.  Yery  minute  quantities  of  arsenic  may  be  detected  by 
diluting  the  sulphuric  acid  with  water,  supersaturating  with  carbonate  ot 
potash,  filtering  to  separate  the  deposited  sulphate  ot  potash,  and  washing 
with  a  little  water,  evaporating,  supersaturating  with  liydrochloric  acid  and 
transmitting  sulphuretted  hydrogen  through  the  liquid  (L.  Gmehn*).  it  tlie 
arsenical  sulphuric  acid  be  diluted  with  water,  and  accurately  saturated  with 
ammonia,  it  yields  with  nitrate  of  silver  a  yellow  precipitate  if  arsenious  acid 
only  be  present,  but  a  reddish  precipitate  if  there  be  also  arsenic  acid 

(Wackenroder).  .  ,   .  n      -t  g 

RECTiFiCATioN.-Tn  Order  to  free  the  oil  of  vitriol  of  commerce  from  its  faxed 
impurities,  it  must  be  sabjected  to  distillation.  The  acid  obtained  by  this  process 
is  cahed  rectijied,  distilled,  depurated,  ov  jmrified  oil  of  vitriol,  io  prepare 
the  acidum  sulphuricum purum,  E.  D.,  the  Edinburgh  College  states  that— 
"If  commercial  sulphuric  acid  contain  nitrous  acid,  lieat  eight  fluidounces  of  it  with 
between  ten  and  fifteen  grains  of  sugar,  at  a  temperature  not  ^^^e  sufficienU 
acid,  tiU  the  dark  colour  at  first  produced  shall  have  nearly  or  altogether  disappeared. 
This  process  removes  nitrous  acid.  Other  impui-ilies  may  be  removed  by  distillation 
which,  on  the  small  scale,  is  easUy  managed  by  boilmg  the  acid  with  a  f ew  p  atmum  chips 
in  a  glass  retort,  by  means  of  a  sand-bath  or  gas-flame,  re.iectmg  the  first  halt-ounce. 

The  BuUin  College  orders — 

"Of  Oil  of  Vitriol  of  commerce,  any  convenient  quantity.  Introduce  it  into  a  small 
plain  retort  containing  a  few  sKps  of  platinum  foil,  and  passmg  the  neck  of  the  retort  into 
a  Plorence  flask  which  is  to  be  used 'as  a  receiver,  with  the  aid  of  a  small  charcoal  fire 
or  gas  lamp  distil  over  one-tenth  of  the  acid.  This  being  rejected,  and  a  fresh  receiver 
of  the  same  kind  being  connected  with  the  retort,  let  the  distillation  be  resumed  and 
continued  until  no  more  than  about  an  ounce  of  liquid  remams  behind.  1  lie  distilled 
product  should  now  be  transferred  to  and  preserved  in  a  well-stopped  bottle,  ihe  specific 
gravity  of  this  acid  is  1'846. 

Mere  distillation  will  not  produce  an  absolutely  pure  sulphuric  acid,  since 
the  volatile  impurities,  as  nitrous  acid,  will  also  pass  over.  The  sugar 
employed  to  destroy  the  latter  (nitrous  acid)  also  decomposes  a  portion  of 
sulphuric  acid,  and  evolves  sulphurous  acid,  which  is  not  entirely  removed  by 
the  subsequent  part  of  the  process. 

Physiological  Effects,  a.  On  Vegetahles.—  In  the  concentrated  state 
sulphuric  acid  chars  the  parts  of  plants  to  which  it  is  applied.  In  the  dilute 
form  it  destroys  vegetables  in  a  few  hours.^ 

'  Wackcnrofler,  ISuchner's  Bepert.  Bd.  xlvii.  p.  337, 1834. 
-  London  Medical  Gazette  for  Feb.  5,  1841. 

^  Ibid,  for  Feb.  1841.  Mr.  Watson  states  that  a  mau  had  nearly  lost  his  life  in  consequence  of 
the  inhalation  of  arseniuretted  hydrogen,  produced  in  the  inaniil'acture  of  hydrochloric  neid  by  tli« 
diluted  unpurificd  pyrites,  sulphuric  acid  acting  upon  the  iron  retort  employed. 

*  Handbook  of  Chemistry  (Cavendish  Society's  Works),  vol.  ii.  p.  183. 
Marcet,  in  De  Candolie's  Pln/s.  Ver/el.  p.  1345. 

VOY,.  I.  B  U 
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^.  On  Animals  generally .—'Wx^.  action  of  sulphuric  acid  on  animals 
generally,  is  precisely  the  same  as  that  on  man.  Thrown  into  the  veins  of  a 
dog,  Orfila  found  that  it  coagulated  the  blood,  and  caused  immediate  death.i 
y.  On  Man. — Diluted  sulphuric  acid  is  a  thirst-quenching,  refrigerant 
spansemic  (see  ante,  pp.  174  and  202).  It  sharpens  the  appetite,  checks 
profuse  sweating,  and  not  unfrequently  reduces  the  frequency  and  volume  of 
the  pulse.  Under  its  use,  the  milk  of  nurses  frequently  acquires  a  griping 
quality.  The  effects  of  the  acids  on  the  urine  have  been  already  fully  discussed 
(see  ante,  p.  177). 

After  the  use  of  the  acid  for  a  few  days,  especially  if  it  be  exhibited  in  full 
doses,  patients  frequently  complain  of  abdominal  pain  and  griping.  If  its  use 
be  persevered  in,_  these  effects  augment,  heat  and  pain  in  the  throat  and 
stomach  are  experienced,  the  digestive  functions  are  disturbed,  and  sometimes 
purging  with  febrile  symptoms  occurs. 

The  chemical  changes  presented  by  the  acids  in  the  alimentary  canal  have 
been  already  noticed  (see  ante,  p.  175). 

The  concentrated  sulphuric  acid  is  a  powerful  corrosive  or  escharotic  (see 
ante, y,  161).  It  abstracts  and  unites  with  water  and  bases  contained  in 
the  tissues  and  secretions,  coagulates  albuminous  liquors,  combines  with 
albumen,  fibrine,  and  mucus,  and  darkens  the  colouring  matter  of  the  blood. 
If  its  action  be  carried  further,  it  dissolves  and  decomposes  the  organic  con- 
stituents of  the  tissues,  charring  or  carbonising  them. 

The  parts  to  which  the  acid  is  apphed  become,  in  the  first  place,  white  by 
the  formation  of  sulphate  of  albumen.  This  effect  is  seen  both  in  the  cuticle 
and  the  cornea.  By  the  more  prolonged  action  of  the  poison,  they  assume  a 
brownish  or  blackish  appearance.  Black  spots  are  frequently  observed  in 
the  stomachs  of  those  who  have  swallowed  the  acid ;  and  in  the  surrounding 
parts  the  blood  is  usually  coagulated  in  the  blood-vessels.  Such  are  the 
topical  chemical  effects  of  this  acid.  But  besides  these  there  are  other  pheno- 
mena of  a  local  nature  which  may  be  denominated  vital,  since  they  depend 
on  the  reaction  of  the  living  parts  (see  ante,  p.  93).  I  refer  now  to  those 
indicating  the  production  of  inflammation  in  the  tissues  in  the  immediate 
neighbourhood  of  those  destroyed. 

When  strong  sulphuric  acid  has  been  swallowed,  the  symptoms  of  poisoning 
are  the  following : — Alteration,  or  even  destruction,  of  the  soft  parts  about 
the  mouth;  burning  pain  in  the  throat,  stomach,  and  bowels;  frequently 
alteration  of  the  voice,  from  the  swelling  and  disorganisation  of  the  parts 
about  the  larynx ;  breath  fetid,  from  the  decomposed  tissues ;  constant  and 
abundant  vomiting  of  matters  which  may  be  bloody  or  otherwise,  but  which 
effervesce  by  falling  on  a  marble  hearth ;  bowels  variously  affected,  sometimes 
constipated,  though  usually  purged,  the  stools  being  bloody.  The  constitu- 
tional symptoms  are  principally  those  arising  from  depression  of  the  vascular 
system :  thus  the  pulse  is  frequent  and  irregular,  feeble,  often  imperceptible ; 
extremities  cold ;  great  feebleness,  or  even  fainting,  with  cold  sweats.  The 
same  constitutional  symptoms  are  observed  when  the  stomach  is  wounded  or 
ruptured  (see  ante,  p.  118).  One  remarkable  characteristic  is,  that  the 
mental  faculties  are  usually  unaffected,  even  up  to  a  few  minutes  before 
death. 


'  Toxicologie  Oinirale. 


Uses. 


871 


Not  im frequently  the  acid  fails  to  produce  speedy  death  from  corrosion  and 
inflammation,  but  gives  rise  to  a  peculiar  organic  disease  of  the  stomach  and 
intestines,  of  which  the  patient  slowly  dies,  sometimes  after  several  months 


suffering  ^ 


Uses— Sulphuric  acid,  properly  diluted,  may  be  administered  in  febrile 
diseases,  as  a  refrigerant,  to  diminish  thirst  and  preternatural  heat ;  though, 
in  most  of  these  cases,  the  vegetable  acids  are  to  be  preferred.    Invthe  latter 
stage  of  fever  considerable  benefit  is  sometimes  gained  by  the  use  of  a  vegetable 
bitter  (as  calumba  or  cinchona)  in  combination  with  the_  diluted  sulphuric 
acid.    To  assist  the  appetite  and  promote  digestion,  it  is  administered  to 
patients  recovering  from  fever.    To  check  profase  sweating  in  pulmonary 
and  other  affections,  whether  phthisical  or  not,  it  is  sometimes  a  valuable 
agent.    No  other  remedy  is  so  efficacious  in  relieving  colliquative  sweatings 
as  this.    In  hemorrhages,  as  those  from  the  nose,  lungs,  stomach,  and  uterus, 
it  is  commonly  administered  as  an  astringent,  but  it  is  obvious  that  it  can  only 
act  as  such  when  it  can  come  in  contact  with  the  bleeding  surface,  as  where 
it  is  administered  in  hemorrhage  from  the  stomach.    In  hemorrhage  from  the 
nose,  lungs,  and  uterus,  its  efficacy  is,  therefore,  doubtful.    So  also  in  purpura 
hsemorrhagica  it  is  given  with  the  same  intention  ;  but  though  I  have  several 
times  employed  it,  I  have  not  observed  any  evident  benefit  derived  therefrom. 
In  those  forms  of  lithiasis  attended  with  phosphatic  sediments  in  the  urine, 
the  mineral  acids  are  resorted  to  as  acid  lithics  (see  aiite,  p.  262)  ;  but  as  I 
have  before  explained  (see  ante,  pp.  175-177),  these  acids  cannot  enter  the 
blood  except  in  combination  with  bases,  and  they  are  eliminated  from  the 
kidneys  also  in  combination.    If,  therefore,  they  acidify  the  urine,  it  is  only 
indirectly,  and  by  tlieir  action  on  the  digestive  and  assimilating  organs.  The 
sulphuric  is  preferred  to  the  hydrochloric  acid,  since  it  can  be  continued  for  a 
longer  period  without  occasioning  gastric  disorder.    In  skin  diseases,  espe- 
cially lichen,  prurigo,  and  chronic  nettle-rash,  it  is  sometimes  highly  service- 
able.   No  remedy  is  so  successful  in  relieving  the  distressing  itching,  formi- 
cation, and  tinghng  of  the  skin,  as  diluted  sulphuric  acid  taken  internally. 
In  those  forms  of  dyspepsia  connected  with  an  alkaline  condition  of  the 
stomach,  as  in  pyrosis,  the  sulphuric  has  been  found  to  succeed  better  than 
hydrochloric  acid.2  [Dilute  sulphuric  acid  in  full  doses,  and  repeated  at  short 
intervals,  has  been  lately  strongly  recommended  by  several  practitioners  in 
the  treatment  of  cliolera.  It  has  also  been  had  recourse  to  in  obstinate  diarrhoea. 
Mr.  Cox,  of  Kensaltown,  lays  claim  to  having  first  recommended  this  treat- 
ment for  cholera.    His  exjierience  agrees  in  great  measure  with  that  of  Dr. 
Fuller,  Dr.  Millar,  and  others  who  have  since  written  on  the  subject,  and  on 
the  whole  it  appears  desirable  that  further  trials  should  be  made  with  the 
remedy.3 — Ed  ] 

As  a  local  agent,  sulphuric  acid  is  employed  as  a  caustic,  irritant,  or  astrin- 
gent. As  a  caustic  it  has  no  advantage  over  many  other  agents,  except  that 
which  arises  from  its  liquid  form,  which,  in  most  cases,  renders  'it  disadvan- 


— -        .w^.,,  |, 

fr'///  .»  Ilospilal  llepui  IX,  voi.  iv.,  unci  Ills  >v()rK  yjii.  I'mxotin. 

Dr.  R.  D.  Thomson,  Bnlkh  Annals  of  Mi'flicine,  Mnnih  31,  1837 
*  Provincial  MM.  and  Surg.  .Journal,  Sept.  18.5?. ;  Lancet,  Oct.  <)tli"  and  Ifilh,  1852. 
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tageous.  For  example,  the  difficulty  of  localising  it  would  be  au  objection  to 
its  employment  in  the  production  of  an  issue,  but  would  be  an  advantage  in 
applying  it  to  wounds  caused  by  rabid  animals  or  poisonous  serpents,  since 
^liuy  'the  liquidity  of  the  acid  enables  it  to  penetrate  into  all  parts  of  the  bites.  In 
enlropiiim,  or  that  disease  in  which  the  eyelid  is  inverted,  or  turned  inwards 
upon  the  eye,  this  acid  has  been  employed  as  a  caustic  to  destroy  a  portion  of 
the  skin,  so  that  by  the  subsequent  cicatrisation  the  lid  may  be  turned  out- 
wards. This  plan  of  treatment  has  been  practised  successfully  by  several 
eminent  oculists,  among  whom  I  may  name  Mr.  Guthrie  and  Mr.  Lawrence. 
So  also  in  ectropium,  in  which  the  lid  is  everted  or  turned  outward, 
Mr.  Guthrie  has  applied  the  concentrated  acid  to  the  inner  side  of  the  everted 
lid  with  advantage.  An  ointment  containing  sulphuric  acid  has  been  em- 
ployed as  a  rubefacient  in  paralysis,  and  in  the  second  stage  of  inflammation 
of  the  joints,  when  the  violence  of  the  disease  has  subsided  ;  as  a  styptic  to 
wounds,  to  suppress  hemorrhage  from  numerous  small  vessels  ;  and  as  a  cure 
for  scabies.  Lastly,  this  acid,  properly  diluted,  is  employed  as  an  astringent 
gargle  in  ulcerations  of  the  mouth  and  throat ;  but  after  using  it  the  mouth 
should  be  well  rinsed,  to  prevent  the  action  of  the  acid  on  the  teeth.  || 

Administration.— For  internal  use  we  generally  make  use  of  the  diluted 
sulphuric  acid,  or  the  elixir  of  vitriol. 

Antidotes.— In  cases  of  poisoning  by  sulphuric  acid,  the  antidotes  are 
chalk,  whiting,  or  magnesia,  suspended  in  water.  In  the  absence  of  these, 
soap-suds,  infusion  of  wood-ashes,  weak  solutions  of  the  alkaline  carbonates, 
white  of  eggs,  gelatine,  milk,  oil,  or  in  fact  any  mild  diluent,  should  be 
immediatelv  administered  (see  ante,  p.  164).  The  subsequent  treatment  is 
that  for  gastro-enteritis.  External  parts  burnt  with  oil  of  vitriol  should  be 
washed  with  a  solution  of  soap  or  simple  water. 

1  1  mmwmimm\{mmmm,i^'^'^',DiiiitedSuip^^^^^ 

Spirit  of  Vitriol,  or  ^piritus  Vitrioli  tenuis ;  Vitriol  to  clean  Copper. 
(Sulphuric  Acid,  f5xv.  [f^j.  and  D.]  ;  Distilled  Water,  Oj.  [f5xiij., 
E  and  D  ]  Mix.  When  the  acid  and  water  are  mixed,  condensation  ensues^ 
and  heat  is  evolved.)— The  white  precipitate  which  forms  is  sulphate  of  lead. 
The  London  College  orders  the  acid  to  be  added  by  degrees  to  Oss.  of  water, 
and  then  the  remaining  water  added  so  as  to  make  up  Oj.  It  is  much  to  be 
regretted  that  the  formula  of  the  British  Colleges  for  the  preparation  of  this 
acid  should  not  have  been  uniform.  [The  Edinburgh  and  Dubhn  agree.-ED  ] 
According  to  Mr.  Phillips,  the  sp.  gr.  of  this  dilute  sulphuric  acid, 
Vh  Lond  is  1-103  :  and  a  fluidounce  of  it  contams  60  grains  of  real  acid 
and  will  saturate  216  grs.  of  crystallised  carbonate  of  soda.  A  fluidounce  ol 
this  acid  will,  therefore,  weigh  482-5  grs. 


By  weight. 

Anhydrous  sulphuric  acid   12-43 

Water   

Acidum  sulphuricum  dilutnm,  Ph  L....  100  00 


By  weight. 

Strongest  oil  of  vitriol   15-23 

Water    84-77 

Acidum  sulphuricum  dilutum,  Ph.  L.   100  00 


The  density  of  the  Edinburgh  and  the  Dubhn  diluted  sulphuric  acid  is 
1-09  0.  The  a.>mparative  strength,  by  weight,  of  this  and  the  London  pr^,  - 
ration  is  as  about  100  to  70  :  by  volume  the  difference  is  ^ti"  great  ^  11  e 
do  e  of  diluted  sulphuric  acid  is  from  mx.to  uixxx.  or  mxl.,  diluted  with  two 
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or  three  table-spoonfuls  t>f  some  mild  liquid.  A  most  convenient  Feparation 
of  it  is  the  compound  infusion  of  ro<=es  [Infimim  Eosce  Compositum).  it 
may  also  be  exhibited  in  conserve  of  roses. 

I  2  ACIDIM  SULPmimCUM  AROMATICIM,  E.  D.j  Aromatic  Sulphuric 
Acid;  Elixir  of  Vitriol,  or  Acid  Elixir  of  Vitriol  Edifurgh 
Colleqe  orders  of  Sulphuric  Acid  (commercial),  f^mss. ;  Eectified  Spu:it,  Oiss. ; 
Cinnamon,  in  moderately  fine  powder,  5iss. ;  Ginger,  m  moderately  fine 
powder,  ^i.  Add  the  acid  gradually  to  the  spirit ;  let  the  mixture  digest  at  a 
very  gentle  heat  for  three  days  in  a  closed  vessel ;  mix  the  powders,  moisten 
them  with  a  little  of  the  acid  spirit,  let  the  mass  rest  for  twelve  hours  and 
then  put  it  into  a  percolator,  and  transmit  the  rest  of  the  acid  spirit.  ^  ilns 
preparation  may  also  be  made  by  digesting  the  powders  for  six  days  m  the 
acid  spirit,  and  then  straining  the  liquor.  The  Duhlm  College  orders  of 
Eectified  Spirit,  Oiss. ;  Sulphuric  Acid,  f^iiiss. ;  Cinnamon  Bark,  bruised, 
^iss  :  Ginger  root,  bruised,  5j.  Upon  the  spirit,  placed  in  a  stoppered  bottle, 
pour  the  acid  gradually,  and  shake  so  as  to  produce  a  uniform  mixture. 
Then  add  the  cinnamon  and  ginger,  and  macerate  for  a  week  with  occasional 
agitation.  Lastly,  filter  through  paper,  and  preserve  m  a  well-stopped  bottle. 
The  specific  gravity  of  this  preparation  is  -974).— It  is  employed  as  an  agree- 
able substitute  for  the  diluted  sulphuric  acid,  and  is  administered  m  the  same 
doses.  In  a  case  of  poisoning  by  ten  drachms  of  this  preparation,  the  symptoms 
were  those  of  local  irritation,  with  vomiting  and  purging  of  blood.  The 
patient  recovered.^  Its  uses  are  the  same  as  the  acid  before  mentioned. 
Dose,  twenty  drops  thrice  daily. 

12.  ACIDUM  SULPHUROSUM.- SULPHUROUS  ACID. 

Formula  SO^.    Equivalent  Weight  32.    Equivalent  Volume  1  or 


HisTOEY. — Horner^  mentions  sulphur  fumigations.  Stahl,  Scheele,  and 
Priestley,  were  the  first  to  submit  this  acid  to  an  accurate  examination.  It 
has  been  termed  phlogisticated  sulphuric  acid,  or  volatile  sulphuric  acid. 

Natural  History.— It  escapes  from  the  earth,  in  a  gaseous  form,  in  the 
neighbourhood  of  volcanoes. 

Pjikparation. — Por  chemical  purposes  it  is  prepared  by  mixing  two  parts 
of  copper  filings  or  mercury  with  three  parts  of  strong  sulphuric  acid,  apply- 
ing heat,  and  collecting  over  mercury.  The  results  are  sulphate  of  copper 
or  biper.-ulphate  of  mercury  and  water  and  sulphurous  acid,  Cu+2(HO,S03) 
=  CuO,S03  +  2HO+|S02. 

Por  medicinal  purposes,  however,  it  is  rarely,  if  ever,  necessary  to  procure 
it  in  this  way.  By  the  combustion  of  sulphur  in  atmospheric  air  this  gas  is 
readily  obtained  ;  and  when  we  are  about  to  employ  it,  either  as  a  disinfectant 
or  as  a  vapour  bath,  this  method  is  always  followed.    S  +02  =  S0". 

Properties.  «.  Of  the  gaseous  acid. — At  ordinary  temperatures  and 
pressures  it  is  a  colourless  and  transparent  gas,  and  has  a  remarkable  and 


'  London  Medical  GaKeile,  vol.  xxv.  p.  9  14. 
'  Iliad,  xvi.  228. 
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well-known  odour — tliat  of  burning  brimstone.  It  ig  neither  combustible  nor 
a  supporter  of  combustion.  It  reddens  litmus  and  bleaches  some  colouring 
matters,  especially  infusion  of  roses,  but  the  colour  is  restored  by  sulphuric 
acid.  It  is  irrespirable,  and  has  a  sp.  gr.  of  2  2.  It  readily  dissolves  in 
water  :  recently  boiled  water  takes  up  33  times  its  volume  of  this  gas. 

The  solution  {aqua  acicU  mhpliurosi)  was  formerly  called  apiritof  mlphur 
hy  the  hell  [spiritus  sulphuris  per  campanam),  on  account  of  the  method 
of  procuring  it. 

/3.  Of  the  liquid  acid. — Obtained  by  subjecting  the  gaseous  acid  to  the 
united  influence  of  cold  and  pressure.  It  is  a  limpid  liquid,  having  a  sp.  gr. 
of  1-42,  Paraday  (1-45,  Bussy).    It  boils  at  14°  P.    It  dissolves  bitumen. 

y.  Of  the  solid  acid. — Liquid  sulphurous  acid  becomes  a  crystalline, 
transparent,  colourless  body  at  —105°  P. 

Characteristics. — This  acid  is  readily  known  by  its  peculiar  odour — that 
of  burning  sulphur.  If  the  puce-coloured  or  binoxide  of  lead  be  added  to  it, 
the  white  protosulphate  of  lead  is  formed.  An  aqueous  solution  of  this  acid, 
mixed  with  iodic  acid,  deoxidises  the  latter,  and  sets  iodine  free,  which  may 
be  recognised  by  its  producing  a  blue  colour  with  starch.  It  decomposes 
sulphuretted  hydrogen,  causing  the  precipitation  of  sulphur,  and  reduces 
solutions  of  gold.  A  solution  of  an  alkaline  sulphite  causes,  with  a  soluble 
salt  of  barium,  a  white  precipitate  {suljMte  of  haryta).  The  sulplutes 
Eesuiung    evolvc  sulpliuTous  acid  by  the  action  of  strong  sul- 

Constituents.         Compouna.      pllUric  SiCicI 

Composition. — If  16  parts  by  weight  of  sulphur 
be  burned  in  one  volume  or  16  parts  (by  weight)  of 
oxygen  gas,  we  obtain  one  volume  or  32  parts  (by 


leq.S.T=16 

1  eq. 

Oxygen 

S  16 

1  eq. 

Sulpliu- 
rous  Acid 
=  3-J 


weight)  of  sulphurous  acid  gas. 

The  composition  of  this  substance  may,  therefore,  be  thus  expressed : — 

Atoms.       Eq.  Wt.    Per  Cent.        Berzelius.  Vol. 

Sulphur  vapour    ^ 

Oxygen  gas   1 


Sulphur    1    16    50    49-968 

Oxygen    2    16    50    50-032 


Sulphurous  Acid  Gas 


Sulphurous  Acid...    1    32    100    100-000 

Physiological  Effects,  a.  Oti  Vegetalles. — It  is  a  most  powerful 
poison  to  plants,  even  in  very  minute  quantities.^ 

y8.  On  Animals  generally. — The  effects  on  animals  have  not  been  ex- 
amined, but  they  are  probably  those  of  an  irritant  and  asphyxiating  agent. 

y.  On  Man. — Applied  to  the  skin,  this  acid  gas  causes  heat,  pain,  and 
itching.  If  an  attempt  be  made  to  inhale  it  in  the  pure  state,  it  excites 
spasm'  of  the  glottis  (see  ante,  p.  117).  Diluted  with  air,  it  maybe  taken 
into  the  lungs,  and  there  acts  as  a  local  irritant,  causing  cough,  heat,  and  pain. 

Uses. — It  has  been  used  as  a  disinfectant,  as  a  remedy  for  the  cure  of  itch, 
and  as  a  nasal  stimulant  in  syncope. 

As  a  disivfectant  it  is  mentioned  by  Homer.  The  mode  of  using  it  for 
this  purpose'is  very  simple.  A  pot  containing  burning  sulphuris  introduced 
into  the  room  or  place  to  be  fumigated,  and  the  doors  and  windows  carefully 
closed. 

As  a  remedy  for  itch,  baths  of  sulphurous  acid  gas  are  mentioned  by 
1  Cliri&tison,  On  Foisons^  3d  edit.  p.  750. 
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Glauber  in  1659.  They  are  commonly  termed  sul2)hur  baths,  and  may  be 
had  at  most  of  the  bathing  establishments  of  the  principal  towns  ot  this 
country.  At  the  Hopital  St.-Louis,  in  Paris,  a  very  complete  apparatus  lor 
the  application  of  this  remedy  in  diseases  of  the  skin  has  been  erected  by 
D'Arcet.i  it  is  a  kind  of  box,  inclosing  the  whole  body,  with  the  exception 
of  the  head.  The  sulphur  is  placed  on  a  heated  plate  in  the  lower  part  of  the 
box.  Prom  ten  to  twenty  baths,  or  even  more,  are  requisite  for  the  cure  of 
itch.  "Sulpliurous  fumigations,"  says  Eayer,^  "which  are  employed  in 
some  hospitals,  are  not  attended  with  expense,  leave  no  unpleasant  smell,  and 
do  not  soil  the  linen  ;  but  the  long  continuance  of  the  treatment  necessary  to 
reKeve  the  disease  more  than  counterbalances  these  generally  insignificant 
recommendations."  There  are  various  other  diseases  of  the  skin  m  which 
baths  of  sulphurous  acid  have  been  found  more  or  less  successful,  such  as 
chronic  eczema,  lepra,  psoriasis,  impetigo,  and  pityriasis.^ 

As  a  stimulant  in  syncope  or  asphyxia,  this  gas  has  been  recommended 
by  Nysten.  It  is  readily  applied  by  holding  a  burning  sulphur  match  under 
the  nose. 

Ai^TiDOTES. — When  sulphurous  acid  gas  has  been  inhaled,  the  patient 
should  be  made  to  respire  the  vapour  of  ammonia.  A  few  drops  of  the 
solution  of  this  s-ubstance  should  be  swallowed. 


13.  Acidum  Hydrosulphuricum.  —  Hydrosulphuric  Acid. 


Formula  HS.    Equivalent  Weight  17-    Equivalent  Volume  1  or 


Sulphuretted  hydrogen  {hydrogenium  sulphtiratum) ;  BydrotUon  {BCiov,  sulphur) ;  Ilydro- 
thionic  acid  ;  Hepatic  air  {der  hepaticus). — Discovered  by  Scheele  in  1777,  though  Meyer 
and  fluelhus  had  previously  observed  it.  It  is  an  ingredient  in  the  sulphurous  waters 
(see  ante,  p.  308)  ;  its  origin  in  these  cases  being  probably  referable  to  the  action  of 
water  or  watery  acids  on  metallic  sulphurets.  In  marshy  and  stagnant  waters,  and  m 
common  waters  which  have  been  bottled,  it  is  frequently  produced  by  decomposition  of 
sulphates  (especially  gypsum)  effected  by  putrescent  organic  matter  (see  ante,  p.  72). 
Many  sulphuretted  organic  matters  evolve  it  during  their  decomposition,  as  eggs,  night- 
soil,  &c. 

It  is  usually  obtained  by  the  action  of  dilute  sulphuric  acid  on  protosulphuret  of  iron, 
H0,S0^+reS=HS-|-Fe6,S0^;  or  by  the  action  of  hydrochloric  acid  on  black  sulphuret 
of  antimony,  3HCl+SbS3=3HS+SbCP. 

It  is  a  colourless,  transparent  gas,  having  the  odour  of  rotten  eggs,  and  a  sp.  gr.  of 
1'17.  It  reddens  litmus,  and  burns  in  the  air  with  a  bluish  flame,  the  deposition  of 
sulphur  on  the  sides  of  the  glass  vessel  in  which  it  is  burned,  and  the  disengagement  of 
sulphurous  acid.  It  blackens  white  lead  and  solutions  of  the  salts  of  lead,  copper,  and 
bismuth.  When  mixed  with  20,000  vols,  of  air,  hydrogen,  or  carburetted  hydrogen,  its 
presence  may  be  detected  by  the  discolouration  it  effects  in  white  lead  mixed  with  water 
and  spread  on  a  card.  Under  a  pressure  of  17  atmospheres  at  50°  P.,  the  gas  condenses 
into  a  hmpid  liquid,  whose  sp.  gr.  is  about  0*9.  This  liquid  freezes  at  —122°  l*".,  and 
forms  a  white,  crystalhne,  translucent  substance.  Hydrosulphurie  acid  consists  o'f  16 
parts,  by  weight,  of  sulphur  to  1  of  hydrogen. 


*  Descripiion  des  Appareils  a  Fimigalions  elablis  sur  ses  Dessins  d.  I' Hapital  Saint-Louis  en  1814 
et  succeasivement  dans  plusiciirs  Uopilaux  de  Paris,  pour  le  Traitemeni  des  Maladies  de  la  Peau 
Paris,  1818.  ' 

2  Treatise  on  Diseases  of  the  Slcin^  by  Dr.  Willis,  p.  347. 

'  lor  fiirllier  inforini\tioii  on  this  subji.'cl,  consult  Mcmoire  et  Rapports  sur  les  Fumimtions 
finlfureuses,  par  J.  C.  Gales,  1816  ;  Ohservn lions  on  Sulphurous  FimiyatiQns,  by  W.  ■Wallace  •  Au 
Essay  on  Diseases  of  Ike  Skin,  by  Sir  A.  Clarke.  *         '  ' 
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In  chemical  investigations  liydrosulpliuric  acid  is  important  and  valuable,  both  as  a  test 
and  as  a  separating  agent.  In  taxicological  inquiries,  therel'ore,  it  is  in  comujou  use  (see 
the  article  Arsenious  Acid). 

It  is  a  poison  to  both  plants  and  animals  when  diffused  through  the  air  in  which  they 
are  placed.  Curiously  enough,  however,  the  vegetation  in  the  ueighbourhood  of  sulphu- 
rous springs  is  usually  luxuriant ;  so  that  it  would  appear  to  act  beuehcially  when  placed 
within  reach  of  the  roots  of  plants.' 

The  respiration  of  the  undiluted  gas  proves  fatal  to  animals.  It  becomes  absorbed, 
blackens  the  blood,  and  destroys  the  powers  of  life.  It  probably  acts  as  a  chemical 
agent  on  the  blood :  Liebig  thinks  it  converts  the  iron  of  the  blood  into  a  sul- 
phuret.  MM.  Thenard  and  Dupuytren  state  that  air  which  contains  xroth  of  this 
gas  destroys  a  bird  in  a  very  short  time :  that  which  contains  -g-J-oth  kills  a  dog,  and 
that  a  horse  dies  in  an  atmosphere  containing  -gioth  part  of  it.  Jiut  these  statements 
are  probably  exaggerated ;  for  rats  and  other  vermin  live  in  large  numbers  in  drains 
and  sewers  which  are  contaminated  with  this  gas  (according  to  Gaultier  de  Claubry, 
these  localities  contain  from  two  to  eight  per  cent,  of  it.)  On  man  it  acts,  when  inspired, 
most  injuriously.  In  the  undilated  state  it  would  probably  prove  fatal.  When 
moderately  diluted,  its  respiration  causes  immediate  insensibility,  with  depression  of  all 
the  powers  of  life.  Still  more  diluted,  it  causes  convulsions ;  and  when  air  is  but  shghtlv 
contaminated  with  it,  it  causes  nausea  or  sickness,  debility,  and  headache.  A'^arious  ill, 
or  even  fatal,  eifects  produced  by  emanations  from  decomposing  organic  matters,  and 
which  have  been  loosely  ascribed  to  sulphuretted  hydrogen,  may  be  in  part  owing  to 
other  gaseous  substances  (see  ante,  p.  166)  at  present  undistinguished  by  their  chemical, 
01',  in  some  cases,  even  by  their  sensible  properties.  Parent-Duchatelet  says  that  work- 
men can  breathe  with  impunity  an  atmosphere  containing  Yho^^  sulphuretted  hydrogen : 
he  liimself  has  respired,  without  serious  symptoms,  air  containing  -^d  of  it. — It  deserves 
especial  notice  that  this  poison  is  less  active  when  applied  to  any  other  part  of  the  body 
(even,  according  to  Orlila,  when  introduced  into  the  jugular  vein)  than  when  respired. 
That  its  activity  is  very  considerably  less  when  introduced  into  the  alimentary  canal, 
must  be  very  obvious  when  we  consider  the  freedom  and  impunity  with  which  sulphu- 
retted waters  are  drunk,  and  the  fact  that  sulphuretted  hydrogen  is  frequently  developed 
in  the  intestinal  tube  without  any  known  ill  effects.  Before  its  absorption  from  the 
alimentary  canal,  it  probably  undergoes  some  chemical  change — perhaps  forms  with  the 
soda  of  the  bile  sulphuret  of  sodium  and  water  (see  the  article  Hulplmrnsa,  p.  187). 

Sulphuretted  hydrogen  gas  has  been  employed  in  medicine ;  but  its  use  requires  great 
caution.  The  inhalation  of  air  slightly  impregnated  with  it  has  been  employed  to  lessen 
the  irritability  and  excitability  of  the  lungs  in  chronic  inflammation  and  phthisical  affec-' 
tions  of  these  organs.  The  benefit  which,  according  to  Galen,  pulmonary  invalids  obtained 
by  travelling  in  Sicily,  has  been  ascribed  to  the  presence  of  sulphur  in  the  atmosphere ; 
audit  has  been  stated  that  in  the  neighbourhood  of  sulphur  springs,— those  of  Aix-la- 
Cliapelle,  for  example,— phthisis  is  less  prevalent  than  in  other  places.  Local  baths  of 
sulphm-etted  hydrogen  gas,  or  of  aqueous  vapour  impregnated  with  this  gas,  have  been 
employed  with  benefit  in  obstinate  rheumatic  and  gouty  aftections  and  chronic  cutaneous 

affections.  ^  ,      ,  ,  •      i  i 

As  a  medicine  it  is  rarely  employed  except  in  the  form  of  the  sulphurous  mmeral  waters 
(see  ante,  p.  308).  An  aqueous  solution  of  it,  artificially  prepai-ed,  is,  however,  sometimes 
used* 

Aqua  Acidi  HyDBOSULPHURici ;  Aqua  Hijdrosulphurata  ;  Acidim  Hi/drosnlphuricum 
Aqud  solutum ;  Sulphuretted  Eydrogen  Water.— is  prepai-ed  by  passing  sidphiu-ettcd 
hydrogen  gas  into  cold  distilled  water  until  it  ceases  to  be  absorbed ;  or,  better  still, 
by  passing  sulphuretted  hydrogen  into  a  bottle  filled  with  distilled  water,  and  inverted 
over  the  pneumatic  trough,  until  two-thirds  of  the  water  are  displaced.  Then  stopper  the 
bottle,  and  shake,  that  the  gas  may  be  absorbed  by  the  water  in  the  bottle.  Preserve  the 
solution  in  a  bottle  completely  filled  with  it. 

At  ordinary  temperatures  and  pressures,  water  absorbs  two  or  three  volumes  ot  tins 
gas.  The  solution  has  the  smell  of  the  gas,  and  a  nauseous,  sulphurous  taste.  Jiv 
exposure  to  the  air  it  becomes  decomposed ;  its  hydrogen  being  oxidised,  and  converted 
into  water,  and  its  sulphur  precipitated. 

This  solution  is  chiefly  employed  for  chemical  and  toxicological  purposes. 

1  Johnston's  Lectures  on  Agricultural  Chemislry,  2d  edit.  1847. 
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The  o-eneral  effects  of  sulphuretted  hydrogen  water,  taken  in  small  doses,  are  those  ot 
the  sidpluirosa  before  meutioued  (see  ante,  p.  187).  It  promotes  and  improves  the 
secretions  of  the  mucous  surfaces,  the  skin,  and  the  glands  ;  and  la  considered  to  Have  a 
specitlc  influence  over  the  liver  and  portal  system,  including  the  hemorrhoidal  vessels. 
Thus  its  sensible  effects  are  those  of  an  aperient,  expectorant,  sudorific,  cholagogue, 
dim-etic,  and  emnienagogue.  It  is  useful  in  medicine  as  an  alterative  and  resolvent, 
Lessmann^  describes  sulphuretted  hydrogen  as  being  a  stimulant  to  the  vascular  system, 
to  the  nerves,  and  to  the  secreting  organs.  _  _ 

Sulphuretted  hydrogen  water  sometimes  occasions  nausea  and  vomiting.  _  Taken  m 
large  quantities  it' becomes  absorbed,  and  operates  as  a  narcotic  poison,  producing  effects 
siunlar  to  those  caused  by  its  inhalation.  It  would  appear,  therefore,  that  moderate 
quantities  when  swallowed  undergo  a  kind  of  digestion  and  assimilation  (as  above  alluded 
to) ;  but  that  large  quantities  are  absorbed  unaltered,  and  act  as  a  poison. 

Sulphuretted  hydrogen  water  has  been  used  as  an  antidote  in  poisoning  by  the  salts  of 
lead.  Its  efficacy  consists  m  its  converting  the  lead  salt  into  a  sulphuret  of  lead.  _  It  has 
also  been  employed  to  check  mercurial  salivation.  It  is  only  adapted  for  maladies  of  a 
clu-onic  character— principally  cutaneous,  rheumatic,  gouty,  syphilitic,  bronchial,  hepatic, 

and  hemorrhoidal  affections. 

When  administered  as  an  antidote,  it  may  be  given  in  doses  of  a  wine-glassful,  at  inter- 
vals of  from  a  quarter  of  an  hour  to  an  hour,  according  to  circumstances.    In  other  cases 

it  is  given  to  the  extent  of  from  half  a  wme  pint  to  a  pint  during  the  da,y.    A  little 

essence  of  peppermint  may  be  taken  as  a  corrective.    It  is  sometimes  administered  with 

carbonic  acid  or  Selters  water. 

Externally,  sulphuretted  hydrogen  water  has  been  used  as  a  wash  or  bath.    In  general, 

however,  a  solution  of  sulphuret  of  potassium  or  of  sulphuret  of  calcium  is  employed  as  a 

substitute.    (See  Balneum  sulphuratum.) 

Hahnemann's  test  liquor  {liquor  probatorius  Hahnemanni)  for  detecting  the  presence  of 

lead  in  wine  is  prepared  by  adding  a  drachm  of  tartaric  acid  to  four  ounces  of  sulphuretted 

hydrogen  water.    It  is,  therefore,  an  acidulated  sulphuretted  hydrogen  water  {aqua 

hydrosulphurata  acidula). 


14.  Carbonii  Bisulphuretum.  —  Bisulphuret  of  Carbon. 


Formula  CS^.    Equivalent  Weight  38.   Equivalent  Volume  of  Vapour  I  or 


Sulphide  of  Carbon  ;  Carburet  of  Sulphur  ;  Alcohol  of  Sulphur,  or  Sulphuris  Alcohol. — 
Discovered  in  1796  by  Lampadius."  It  was  at  first  supposed  to  be  a  compound  of 
sulphur  and  carbon.  It  is  obtained  by  passing  the  vapour  of  sulphur  over  red-hot  char- 
coal, and  condensing  the  vapour  of  the  bisulphuret  either  in  a  receiver  cooled  to  32°  P., 
or  in  ice-cold  water.'  It  may  also  be  procured  by  distilling  a  mixture  of  iron  pyrites. 
(FeS^)  and  charcoal.'*  At  ordinary  temperatures,  sulphur  and  carbon  are  without  action 
on  each  other;  but  when  sulphur  vapour  comes  in  contact  with  glowing  carbon,  com- 
bination takes  place,  and  the  bisulphuret  of  carbon  is  formed.  The  product  requires  to 
be  rectified  by  redistillation.  If  it  be  required  free  from  water,  it  must  be  redistUlcd 
from  chloride  of  calcium. 

Bisulphuret  of  carbon  is  a  highly  refractive,  limpid,  colourless  Mquid,  whose  odour  is 
fetid  and  somewhat  analogous  to  that  of  putrid  cabbage.  It  is  extremely  volatile,  and 
produces  intense  cold  by  its  evaporation.    Its  taste  is  pungent  and  hot.    It  is  heavier 

'  De  Aeris  Uydrothionid  usu  medico,  diss,  inaug.  med.  Berol.  1830. 

^  Lampadius  has  subsequently  described  the  prej)aration,  properties,  and  therapeutical  applications 
of  this  agent,  in  a  monograph  entitled  Ueber  den  Schwefelalkohol,  &c.  Preib.  1826  •  2le  Aull 
Freib.  1833. 

•'  Various  forms  of  apparatus  have  been  employed  in  this  process.  Several  of  these  are  figured  in 
L.  Gmelin's  Handbuch.  A  convenient  njiparatus  is  also  described  by  "Wittstcin  {Ueber  die  BarstelL 
u.  Pnif.  chem.  u.jtharm.  Prdparale,  Miitich.  1845). 

*  Minute  quantities  of  bisulphuret  of  carbon  have  been  detected  in  coal  gas.  The  injury  sustained 
by  the  bindings  of  books  in  the  libraries  of  the  London  Institution  and  Atiienirum  Chib/nppcnrs  to 
be  in  part  rel'erable  to  the  action  of  an  acid  compound  of  sulphur  formed  by  (he  couibus'tiun  of  coal 
gas  {iGt  Pharmacetdical  Journal,  vol.  vi.  p.  584).  This  compound  is  probably  the  product  of  the 
combustion  of  the  bisulphuret  of  carbon  contained  in  the  gas. 
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than  water,  having  a  sp.  gr.  of  1-272.  It  boils  at  ]06°  F.,  and  freezes  at  —00°  F.  It  is 
very  combustible,  burning  in  the  air  with  a  pale  blue  flame,  aud  disengaging  sulphurous 
and  carbonic  acids.  It  is  insoluble  in  water,  but  is  soluble  in  alcohol,  ether,  tlic  volatile 
and  the  fixed  oils.  It  dissolves  sulplmr,  iodine,  phosphorus,  camphor,  caoutchouc,  and 
some  resins.  It  combines  with  the  basic  sulphurets,  forming  a  sulphocarbonate.  Thus 
when  it  is  mixed  with  caustic  potash  the  products  are  carbonate  of  potash  and  the 
sulphocarbonate  of  potassium,  3KO  +  3CS2=KO,COH2(KS,CS2). 

It  is  characterised  by  its  odour,  its  sp.  gr.,  its  high  refractive  power,  the  colour  of  its 
flame  and  the  products  of  its  combustion,  its  insolubility  in  water,  and  by  the  action  of 
iodine  on  it.  -nroifth  of  its  weight  of  iodine  dissolves  in  it,  yieldmg  an  amethystine  or 
bluish-red  solution :  ^^-^th  part  yields  a  pale  rose-red  solution. 

It  consists  of  1579  per  cent,  of  carbon  and  84-21  per  cent,  of  sulphur ;  or  1  atom  =  6 
of  carbon,  and  2  atoms  =  32  of  sulphur. 

Its  purity  is  recognised  by  the  following  characters  :— It  should  be  limpid,  colourless, 
completely  volatile  (not  leaving  a  residue  of  sulphur  or  other  solid  matters  when  sub- 
mitted to  evaporation),  and  not  darken  white  lead  (by  which  the  absence  of  sulphuretted 
hydrogen  is  shown). 

Bisulphuret  of  carbon  is  allied  in  its  action  on  the  system  to  sulphuric  ether.  By 
some  it  is  considered  intermediate  between  ether  and  ammonia.  It  is  an  acrid 
or  local  irritant  (see  mite,  p.  168),  a  diffusible  stimulant  (see  ante.,  p.  222),  a  narcotic 
or  stupefacient  (see  ante,  p.  205),  and  an  anaesthetic  (see  ante,  p.  208).  It  agrees  with 
ether,  also,  in  the  circumstance  that  by  its  evaporation  it  produces  intense  cold.  It 
augments  the  frequency  of  the  heart's  action,  and  acts  as  a  powerful  sudorific.  Diuretic 
aud  emmenagogue  effects  have  also  been  ascribed  to  it.  If  the  vapour  of  it  be  applied  to 
the  shut  eye  for  a  minute  or  two,  it  generally  causes  contraction,  seldom  dilatation,  of 
the  pupil.  ^ 

As  eC  topical  remedy,  it  has  been  used  as  a  cooling  agent,  by  evaporation,  and  as  a 
stimulant  and  resolvent.  Internally,  it  has  been  employed  as  a  stimulaut,  analeptic,  or 
restorative  (see  ante,  p.  223),  as  a  sudorific,  emmenagogue,  ecboHc  (see  ante,  p.  270),  and 
anaesthetic  (see  ante,  p.  208). 

Bisulphuret  of  carbon  has  been  employed  as  an  analeptic  or  restorative  ia  fainting, 
hysterical  fils,  and  in  asphyxia.  In  these  cases  its  vapour,  like  that  of  ammonia,  is 
applied  to  the  nose,  or,  when  the  patients  are  able  to  swallow,  a  few  drops  are  adminis- 
tered by  the  stomach  every  ten  minutes.    It  has  also  been  used  to  relieve  intoxication. 

In  rheumatic  and  gouty  affections  it  has  been  administered  internally  as  a  powerful 
stimulant  and  sudorific,  and  apphed  externally  as  a  counter-irritant  and  resolvent. 
■  It  has  also  been  employed  as  a  sudorific  aud  alterative  iii  cutaneous  affections ;  as  an 
emmenagogue  in  amenorrhoea ;  as  an  ecbolic  in  feeble  uterine  contractions ;  as  a  local 
resolvent  in  glandular  swellings ;  as  a  sorbefacient  in  goitre,  and  in  many  other  cases.^ 

Very  recently  it  has  been  tried  as  an  anaesthetic  by  Dr.  Simpson.^  His  account  of  its 
effects  is  as  follows  : — 

"  It  has  been  stated  in  various  literary  journals,  that  bisulphuret  of  carbon  has  lately 
been  used  as  an  anaesthetic  agent  at  Christiana ;  but  no  particulars  regarding  its  employ- 
ment in  Norway  have,  as  far  as  I  know,  been  yet  published. 

"  I  have  breathed  the  vapour  of  bisulphuret  of  carbon,  and  exhibited  it  to  about  twenty 
other  individuals,  and  it  is  certainly  a  very  rapid  and  powerful  anaesthetic.  One  or  two 
stated  that  they  found  it  even  more  pleasant  than  chloroform ;  but  in  several  it  produced 
depressing  and  disagreeable  visions,  aud  was  followed  for  some  hours  by  headache  and 
giddiness,  even  when  given  only  in  small  doses.  In  one  instance  I  exhibited  it,  with  Mr. 
Miller's  permission,  to  a  patient  from  whom  he  removed  a  tumour  of  the  mamma.  _  It 
very  speedily  produced  a  full  anaesthetic  effect ;  but  it  was  difficult  to  regulate  it  during 
the  operation.  The  patient  was  restless  in  the  latter  part  of  it,  but  felt  nothing.  LiiiC 
several  others  when  under  it,  her  eyes  remained  wide  open.  After  the  operation  slic  was 
extremely  sick,  with  much  and  long-continued  headache ;  and  for  fifty  or  sixty  hours 
subsequently  her  pulse  was  high  and  rapid,  without  rigor  or  symptoms  of  fever. 


J  Dr.  TurnbuU,  London  Medical  Gasetlc,  Nov.  5,  1842.  ,    v   ...-i  7-  z  y 

=  For  nolices  of  some  of  its  other  uses,  the  rcuilcr  is  referred  to  Richtcr  s  Ausfnhrhche  Arznei- 
wHlelUihrr,  J3(l.  iii.  S.  404,  ti.ul  J3d,  vi.  S.4B7  ;  Rifckc,  Die  ncucren  ArznexmilU'l^li^  k\\^A^^^ 
Dunpiison's  .Vw  linimlirs,  1843;  autl  Asehcnbienner,  Die  neuercn  Arznemdicl,  Lrlaugcn,  184b. 
^  PhamacetUicalJournal,  vol.  vii.  p.  517. 
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"  I  tried  its  effects  in  a  case  of  midwifery,  in  presence  of  Dr.  Weir,  Dr.  Duncan,  Mr. 
Norris,  and  a  number  of  the  pupils  of  the  Maternity  Hospital.  It  was  employed  at 
intervals  during  three-quarters  of  an  hour.  The  patient  was  easily  brought  under  its 
influence,  a  few  inspira.tions  sulEcing  for  that  purpose;  but  it  was  found  altogether 
impossible  to  produce  by  it  the  kind  of  continuous  sleep  attending  the  use  of  chloroform. 
Its  action  was  so  strong,  that  when  given,  as  a  pain  threatened  or  commenced,  it  imme- 
diately affected  the  power  of  the  uterine  contractions,  so  as  often  to  suspend  them ;  and 
yet  its  effects  were  so  transient  that  the  state  of  anaesthesia  had  generally  passed  off 
within  a  minute  or  two  afterwards.  The  patient  anxiously  asked  for  it  at  the  commence- 
ment of  each  pain.  During  its  use  she  was  occasionally  sick,  and  vomited  several  times. 
Latterly  her  respii-ation  became  rapid,  and  her  pulse  rose  extremely  high.  I  then  changed 
the  inhalation  for  chloroform,  and  under  it  the  patient  slept  quietly  on  for  twenty 
minutes,  when  the  child  was  born.  During  these  twenty  minutes  there  was  no  more 
sickness  or  vomiting,  and  the  pulse  gradually  sank  down  to  its  natural  standard ;  and  a 
few  minutes  after  the  child  was  expelled,  and  while  the  mother  still  slept,  her  pulse  was 
counted  at  80.  Next  day  the  mother  and  infant  were  both  well,  and  she  has  made  a 
good  recovery." 

Dr.  Snow^  has  tried  the  effect  of  its  vapour  when  diffused  through  air  on  mice.  He 
says  that  it  does  not  cause  muscular  relaxation  prior  to  death ;  but  tremulous  convulsions 
continue  till  death,  which  seems  to  be  threatened  almost  as  soon  as  complete  insensibility 
to  external  impressions  is  established.  Dr.  Snow  thinks  that  a  single  deep  inspiration  of 
air  saturated  with  its  vapour,  at  a  summer  temperature,  would  produce  instant  death. 

Bisulphuret  of  carbon  is  administered  internally  in  doses  varying  from  two  to  six,  or 
more,  drops  taken  on  sugar ;  or  dissolved  in  four  times  its  volume  of  ether  or  alcohol ; 
or  mixed  with  milk  or  mucilaginous  decoctions. 

Externally,  it  is  employed  in  the  form  of  embrocation  or  liniment,  composed  of  one  part 
bisulphuret  and  two  parts  of  almond  or  olive  oil,  or  of  alcohol.  Sometimes  one  part  of 
camphor  is  dissolved  in  two  parts  of  the  bisulphuret,  and  the  solution  mixed  with  four 
parts  of  alcohol. 


Order  VII.  CHLORINE  AND  ITS  COMBINATIONS  WITH 
HYDROGEN  AND  SULPHUR. 

15 .  CHLORIWIUM.  -  CHLORINE. 


Symbol  CI.  Equivalent  Weight  35'5.  'Equivalent  Volume  1  or 


History. — This  gas  was  discovered  by  Scheele  in  1774,  who  termed  it 
dephlof/iNticated  muriatic  acid.  Berthollet,  in  1785,  named  it  oxygenated 
muriatic  acid.  Sir  11.  Davy  called  it  chlorine  (from  x^^^P^e,  green),  on 
account  of  its  colour. 

Natural  History. — It  is  found  in  both  kingdoms  of  nature. 

a.  In  THE  Inokganised  Kingdom  it  exists  principally  in  combination  with  sodium 
either  dissolved  in  the  water  of  the  ocean  or  forming  deposits  of  rock  salt.  Chlorine 
also  occurs  in  combination  \vith  magnesium,  calcium,  lead,  silver,  &c.    Free  hydrochloric 
acid  is  met  witli  in  the  neighbourhood  of  volcanoes,  and  is  probably  produced  by  the 
decomposition  of  some  chloride. 

^.  In  the  Okganised  Kingdom  it  is  found,  in  combination,  in  both  animals  and 
vegetables.    SprengeP  says,  maritime  plants  exhale  chlorine  principally  during  the  niMit 
Hydrochloric  acid,  in  the  free  state,  exists,  according  to  Dr.  Prout,'in  the  stomach  of 
animals  during  the  process  of  digestion. 


Lond.  Med.  Gaz.  June  23,  1848. 

De  Candollc,  Physiol.  Veffcl.  torn.  i.  p.  220. 
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PiiEPAiiATioN. — There  are  several  methods  of  procuring  clilorine  ga?  : — 

1.  Bt/  addiny  diluted  sulphuric  acid  to  a  mixture  of  common  naltand 
binoxide  of  manganese. — This  is  the  cheapest  and  most  usual  way  of  pre- 
paring it.  Mix  intimately  three  parts  of  dried  common  salt  witli  two  parts 
of  the  binoxide  of  manganese,  and  introduce  the  mixture  into  a  retort.  Then 
add  as  much  sulphuric  acid,  previously  mixed  with  its  own  weight  of  water, 
as  will  form  a  mixture  of  the  consistence  of  cream.  (Brande  directs  8  salt, 
3  manganese,  4  water,  and  5  acid;  Thenard,  \\  salt,  1  manganese,  %  acid, 
and  3  water;  Graham,  8  salt,  6  manganese,  and  dilute  acid  as  much  as  con- 
tains 13  parts  of  oil  of  vitriol.) 

On  the  apphcation  of  a  gentle  heat,  the  gas  is  copiously  evolved,  and  may 
be  collected  over  either  warm  or  cold  water. ^ 

In  this  process  two  equivalents  of  sulphuric  acid  react  on  one  equivalent 
of  the  binoxide  and  on  one  equivalent  of  chloride  of  sodium,  and  yield  one 
equivalent  of  chlorine,  one  equivalent  of  the  sulphate  of  the  protoxide  of 
manganese,  and  one  equivalent  of  sulphate  of  soda,  Mn02-|-NaCl-f2S03= 
MnO,S03+NaO,S03  +  Cl. 

Materials.  Composition.  Products. 

v,  o  ^-  eq.Cldnriiie   35-5  1  eq.  Chlorine   35-5 

1  eq.  Chloride  Sodium  58-5  {  /  g^^^^^    23    )  ,      „  .  „ 

^  j  1  eq.  6oda  31 

leq.  Binoxide  Mang.. 44    {\eq:pSi'deMang.36  \ 

c,,     ■^    A    on    c\  eq.  Sulphuric  Acid  iO  '  ^  1  eq.  Sulphate  Soda  . .  ■  ■  71 

2  eq.  Sulphuric  Acid. .  80   |  j      Sulphuric  Acid  40   ^--^  1  eq.  Protosulphate  Mang.  76 

182^5  182-5  182-5 

3.  By  heating  a  mixture  of  equal  weights  of  common  hydrochloric 
acid  and  binoxide  of  manganese  in  a  glass  retort  over  a  lamp. 

In  this  process  two  equivalents  of  hydrochloric  acid  react  on  one  equivalent 
of  the  binoxide,  and  yield  one  equivalent  of  chlorine,  two  equivalents  of  water, 
and  one  equivalent  of  protocliloride  of  manganese,  Mn02+ 2HCl=MnCl-}- 
2HO^-Cl. 

Materials.  Composition.    Products. 

r  1  eq.  Chlorine  35-5  " — '  1  eq.  Chlorine   35-3 

2  eq.  Hydrochl.  Acid  73 •<  1  eq.  Chlorine  35-5 

L2  eq.  Uydrog.   2  - — ^^.-..^^ 

„.       ^,  (2  eq.  Oxyaen  16  '^^^^-^^ij^  2  eq.  Water    18 

1  eq.  Binox.  Mang..  eq.  Mangan.2S  1  eq.  Protochlo.  Mang. . .  63-5 

"m  117  117 

3.  By  the  action  of  sulphuric  or  hydrochloric  acid  07i  chloride  of  lime. 

 Xhis  method  may  be  resorted  to  when  binoxide  of  manganese  cannot  be 

])rocured.  The  products  of  the  reaction  of  the  ingredients  are — chlorine, 
water,  and  either  sulphate  of  lime  or  chloride  of  calcium,  according  as 
sulphuric  or  hydrochloric  acid  has  been  employed.  When  sulphuric  acid  is 
employed,  the  equation  is  as  follows  :—(CaCl  +  CaO,C10) -f2S03  =  2 (CaO, 
S03)  +  201. 

[With  reference  to  this  subject,  we  have  found  the  following  note  among 
the  papers  of  the  late  Dr.  Pereira  :  — 

"  Visited  Tennant's  chemical  works.    Chlorine  made  by  Dunlop's  patent. 


>  For  further  iufonnaliou  rc3j)ccling  the  commercial  mode  of  preparing  chlorine,  see  Ui/pochloriie 
of  L'mu. 


Properties  ;  Charactkristics. 
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withont  tlie  use  of  oxide  of  mangnnrs*  "^^ 
NaO,N05  +  S(>\HO.     The  volatile  pnxlucU  Ll-r^(J' 
through  oil  of  vitriol.    This  rf^tniju-d  the  NO*,  aivl  •'■  • 
making  oil  of  vitriol.    The  CI  which  pa.'^sed  on  w, 
of  lime,  and  the  residual  sulphate  of  ?o<la  wa?  U9e<i  for  n 
The  process,  or  rather  the  apparatus,  appeared  very  c 

Properties,  a.  0/ gaseous  r/i/oi  ine.  —  0\ 
and  pressure,  is  a  gaseous  sul)st:ii  ^ 
punaent  suffocating  odour,  and  an 

to  Gay-Lussac,  is  2-47.    It  is  not  r  •,  but  w  •  n 

bustiou.      Phosphorus  and  powdmd  antimony  tnkr  fin- 
when  introduced  into  it ;  andataj)rrli 
light  and  much  smoke.    ^Vlu•n  water  i>  j 
organic  odours,  and  infectious  matters,  ll 
a  ticodoriser,  and  a  disinfectant  (see  ante,  p. 

/8.  O/lifjitid  chlorine. — Hy  a  pn-ssurc  of  4 
of  6U°  P.,  chlorine  is  a  yellow  li(|uid,  1  gr- '>i  i  •>•> 

1-0).    Faraday  could  not  freeze  It  at  -  i 

Characteristics. — The  colour  and  (Hlour  (  ;         '^^  rw»  'intwith  il 

from  other  gases.     Free  chlorine  decoloriJif*  % 
It  forms  a  white  curdy  precijjitat^  {chhiriiir  of 
silver:^  this  precij)i(atc  hlaekrns  hy  (•^ 
some  chlorine  and  the  formation  of  > 
nitric  acid,  cold  or  boiling;  readily 

in  a  glass  tube,  fuses,  and,  on  cooling,  concrrff*  inUi  %  gm  »et 

mass  [horn  silrcr  or  ii/na  cornea) ;  and  ln.«lly,  wbm  hnUed  U 

yiehls  metallic  silver  and  a  chlnride  of  i  ' 

Hydrochloric  acid  and  the  soln'     -  V  v  ^  V-^  f-^  r^l^nnr.  ryM 

a  white  precipitate  of  chloride  o. 

Bromato,  bromide,  ioilatc,  ami  indido  nf  silvrr,  !iV  mWnMp  m 

dilute  nitric  acid. 

Nitrate  of  silver  docs  not  (.n  is  a  a  prcci|jiute  m  »  totuiwu  ciiutr  u  »  .  j 

a  chlorate. 

Free  chlorine  bleaches  a  solution  of  <:m'-'       -    •'•"'•"o  *  tr»t  it 

may  be  distinguished  both  from  hyd;  If, 
however,  hydrochloric  acid  or  a  soluble  chloride  be  I 
blue  by  sulphate  of  indigo,  and  the  solution  be  t 
galvanic  battery,  chlorine  is  evolved  at  the  antnle    r  j  ^  u,  . 

the  indigo  in  its  immediate  neighbourhood. 

Hypochlorons  acid  (CIO)  and  the  alkaline  hviv  .-^i  i  -v^  t:  o'^'-  »  '  'CV  ^.^ 

fiossess  bleaching  properties  like  chlorine.  1 
lowcver,  very  different  from  that  of  c    '  ii  ni*}  ite  uis- 

tinguished  from  chlorine,  because  ii  -  _  power  -  ,  w,|rttw  r  f 

arsenious  acid  in  muriatic  acid"  (Peligot). 

An  aqueous  solution  of  chlorine  dissolves  leaf-gold.    The  c  i 
heated  with  oil  of  vitriol,  evolve  hydrochloric  acid. 

'  Some  hypochlontc  of  silver  (which  is  snbseqncntW  ronvi  riivl    nui  < 
silver)  if)  i)rol)(il)ly  niso  forinrd. 

^  Wct/.lnr,  ill  Lniidnrcbc's  Veisuch  Udn-  da»  Lid  t,  p.  r>3.  Is34. 
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Physiological  Effects,  a.  On  Vef/etahles.—\l\\Q  germinntion  of  seeds 
has  been  said  to  be  promoted  by  watering  tliem  with  a  weak  solution  of 
chlorine;^  but  the  statement  is  probably  erroneous. 

^.  On  Animals  generally. —^^j^i^xi^  injected  a  small  quantity  of  chlorine 
gas  into  the  jugular  vein  of  a  dog,  and  the  only  effect  was  howling,  A  larger 
quantity  occasioned  difficult  respiration,  apparently  great  agony,  and  death  in 
three  minutes.  The  body  was  opened  four  minutes  afterwards  :  the  blood 
was  fluid  and  venous  in  the  auricles  and  ventricles,  which  contained  neither 
gas  nor  coagula.  On  another  occasion  he  threw  this  gas  into  the  pleura,  and 
thereby  produced  inflammation  of  this  membrane  and  death.  Erom  these 
experiments  Nysten^  concludes  that  it  is  a  local  irritant,  but  has  no  specific 
effect  on  any  part  of  the  system. 

y.  On  Man. — Chlorine  gas  acts  as  a  local  irritant.  Its  chemical  agency 
has  been  before  alluded  to  (see  ante,  p.  96).  Mr.  Wallace*  tells  us  that 
diluted  with  air  or  aqueous  vapour  of  ll&°  E.,  and  applied  to  the  skin,  it 
produces  peculiar  sensations,  similar  to  those  caused  by  the  bite  or  sting  of 
insects  :  this  effect  is  accompanied  with  copious  perspiration,  and  a  determina- 
tion of  blood  to  the  skin,  sometimes  attended  with  an  eruption  of  minute 
papulae,  or  even  vesicles.  AppHed  to  the  skin  in  a  pure  form,  its  action  is 
similar,  but  more  energetic. 

If  an  attempt  be  made  to  inspire  undiluted  chlorine  gas,  it  produces  spasm 
of  the  gottis  (see  ante,  p.  117).  If  the  gas  be  mixed  with  air,  it  enters  into 
the  bronchial  ramifications,  causes  a  sensation  of  tightness  and  suflbcation, 
and  violent  cough.  Twice  I  have  suffered  most  severely  from  the  accidental 
inhalation  of  it ;  and  each  time  it  gave  me  the  sensation  of  constriction  of 
the  air-tubes,  such  as  might  be  produced  by  a  spasmodic  condition  of  the 
muscular  fibres  of  the  bronchial  tubes.  The  attack  usually  goes  off  in  increased 
secretion  from  the  mucous  membrane.  When  diluted  with  a  large  quantity 
of  air,  chlorine  may  be  inhaled  without  exciting  cough  :  it  occasions  a  sensation 
of  warmth  in  the  respiratory  passages,  and  promotes  expectoration. 

The  irritating  effects  of  chlorine  are  less  powerful  on  those  accustomed  to 
inhale  it,  as  I  have  repeatedly  seen  in  patients  who  were  using  the  gas,  and 
which  is  also  proved  by  the  following  statement,  made  by  Dr.  Christison  -.^ — 
"  I  have  been  told  (says  he)  by  a  chemical  manufacturer  at  Belfast,  that  his 
workmen  can  work  with  impunity  in  an  atmosphere  of  chlorine  where  he 
himself  couid  not  remain  above  a  few  minutes.''^ 

The  constitutional  or  remote  effect  caused  by  inhalations  of  chlorine,  is 
increased  frequency  of  the  pulse  and  of  respiration.  But  this  effect  may  be 
in  part  owing  to  the  augmented  muscular  efforts  of  the  patient.  Mr.  Wallace 
states  that  the  application  of  chlorine  to  the  skin  also  occasions  soreness  of 
the  mouth,  fauces,  and  oesophagus,  increased  vascularity,  and  even  minute 
ulcerations  of  these  parts,  and  an  alteration  in  the  quantity  and  quality  of  the 
salivary  and  biliary  secretions.  He  thinks  that  it  has  a  tranquillising,  and  at 
the  same  time  exciting,  power  with  respect  to  the  nervous  system.    It  would 

1  De  Cundolle,  Physiologie  VSgSlale,  t.  ii.  p.  632. 

2  Recherclies,  p.  140. 

3  Op.  cit.  p.  143. 

Researches  respecting  the  Medical  Powers  of  Chlorine,  particularly  in  Diseases  of  the  Liver, 
Loud.  1822. 

*  Treatise  on  Poisons,  p.  736. 
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appear,  from  the  observations  of  Professor  Albers/  that  though  the  topical 
action  of  chlorine  is  stimulating,  yet  the  remote  action  is  antiphlogistic  ;  for 
it  diminished  the  frequency  of  the  pulse,  calmed  excitement,  and  produced 
effects  which  may  be  termed  antiphlogistic.  Dr.  Christison  tells  us  that  at 
the  Belfast  manufactory  above  alluded  to  the  chief  consequences  of  exposure 
to  an  atmosphere  of  chlorine  are  acidity  and  other  stomach  complaints,  which 
the  men  generally  correct  by  taking  chalk.  Absorption  of  fat  is  also  an  effect 
observed  in  the  manufactories  at  Glasgow,  Mancliester,  and  Belfast.^ 

When  applied  to  the  skin  or  bronchial  membrane,  chlorine  gas  probably 
becomes  absorbed  ;  for  Mr.  Wallace  found  that  the  urine  acquired  bleaching 
properties  under  its  use. 

Uses. — a.  As  a  f  umigating  agent,  disinfectant,  and  antiseptic,  chlorine, 
I  believe,  stands  unrivalled  [fiimigatio  chlorinii,  oxymuriatica  seu 
Guytoniana).  Halle,  in  1785,  a])pears  to  have  been  the  first  person  who 
employed  it  as  a  disinfectant ;  but  we  are  greatly  indebted  to  Guyton-Morveau 
for  the  zeal  and  energy  he  manifested  in  his  attempts  to  introduce  it  into  use. 
!Por  destroying  miasmata,  noxious  effluvia,  and  putrid  odours,  it  is  the  most 
powerful  agent  known ;  and  is,  tlierefore,  well  adapted  for  disinfecting  prisons, 
ships,  hospitals,  dissecting-rooms,  and  all  other  places  the  air  of  which 
requires  purificat  on.  The  ingredients  for  producing  the  gas  should  be  con- 
tained in  saucers  placed  in  the  higher  parts  of  the  room,  as  the  gas  which  is 
developed  will  descend  by  its  density,  and  soon  become  mixed  with  the 
surrounding  air.— The  following  is  the  method  adopted  by  Dr.  Faraday  at 
the  General  Penitentiary  at  Milbank.3  One  part  of  common  salt  was  intimately 
mixed  witli  one  part  of  tlie  black  or  binoxide  of  manganese,  tlien  placed  in 
a  shallow  earthen  pan,  and  two  parts  of  oil  of  vitriol,  previously  diluted  with 
two  parts  by  measure  of  water,  poured  over  it,  and  the  whole  stirred  with  a 
stick.  Chlorine  continued  to  be  liberated  from  this  mixture  for  four  days. 
The  quantities  of  the  ingredients  consumed  were  700  lbs.  of  common  salt, 
700  lbs.  of  binoxide  of  manganese,  and  1400  lbs.  of  sulphuric  acid.  The 
disinfecting  power  of  chlorine  is  supposed  to  depend  on  its  affinity  for 
hydrogen,  by  which  it  effects  the  decomposition  of  water  or  aqueous  vapour, 
with  the  hydrogen  of  which  it  unites,  while  the  nascent  oxygen  oxidises  the 
organic  matter  or  it  may  act  merely  by  abstracting  hydrogen  from  the  putrid 
miasmata. 

Chlorine  fumigations  are  apparently  useless  in  preventing  the  progress  of 
cholera  and  erysipelas.  In  Moscow,  chlorine  was  extensively  tried  and  found 
unavailing,  nay,  apparently  injurious,  in  cholera.  "At  the  time,"  says  Dr. 
Albers,*  "  that  the  cholera  hospital  was  filled  with  clouds  of  chlorine,  then 
it  was  that  the  greatest  number  of  the  attendants  were  attacked.^'s  Some 
years  ago  chlorine  was  tried  at  the  Small-Pox  Hospital,  with  a  view  of  arrestino- 
the  progress  of  erysipelas  :  all  offensive  smell,  as  usual,  was  overcome  bu't 
the  power  of  communicating  the  disease  remained  behind.^  ' 


'  British  avd  Foreign  Medical  Review,  vol.  iv.  p.  212. 

'  An  Experimental  Essay  on  the  rehilive  Pliysiohnical  and  Medirinnl  r  j-  j 

Us  Compounds,  by  C.  Cogswdl,  A.B.  M.D.  Edinb.  1837,  j,^  §2  ^^'operUes  of  lodtne  and 

^  Quarterhj  Journal  of  Science  and  of  the  Arts,  vol.  xviii.  p.  92 

^  London  Medical  Gazelle,  vol.  viii.  p.  410. 
See  also  Dicrbaoh,  Die  neuest.  Enid,  in  d.  Mat.  Med.  i.  411,  2te  Ause  18-^7 
London  Medical  Oazette,  viii.  472.  ^" 
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/S.  As  an  antidote  in  2'>oiso7iiny  hy  hydrocyanic  acid,  mVphnrctted 
hydrogen,  or  hydromlphate  of  ammonia,  chlorine  gas  is  a  very  valuable 
agent."  I  believe,  however,  that  chloride  of  lime  will  be  found  a  more  con- 
venient, safe,  and  opportune  substance.  The  beneficial  influence  of  chlorine 
in  the  treatment  of  animals  asphyxiated  by  sulphuretted  hydrogen,  doubtless 
arises,  in  part  at  least,  from  its  chemical  properties ;  for  when  mixed  with 
sulphuretted  hydrogen  it  forms  chloride  of  sulphur  and  hydrochloric  acid. 
The  best  method  of  applying  the  remedy  is  to  diffuse  a  little  chlorine  in  tlu; 
air  and  then  to  effect  artificial  respiration  (see  ante,  p.  165). 

y.  hihaled  in  chronic  pulmonary  diseases— I  have  carefully  watched 
its  effects  in  phthisis  and  chronic  bronchitis ;  and  the  result  of  my  observation 
is,  that  chlorine  is  rarely  serviceable,  frequently,  after  the  first  and  second 
inhalations,  the  patients  fancy  their  breathing  much  relieved,  but  the  amend- 
ment is  seldom  permanent.  I  need  hardly  say  it  has  no  pretensions  to  the 
cure  of  tubercular  phthisis,  but  it  may  be  useful  as  a  palliative  (sometimes 
diminishing  the  sweating) ;  and  I  can  readily  believe  that  occasionally  in 
ulceration  of  the  lungs  it  may  be,  as  Albers^  declares  it  is,  of  essential  service, 
though  I  have  not  found  it  so.  This  would  agree  with  effects  observed,  m 
surgical  practice,  of  solutions  of  chlorine  and  of  the  hypochlorites  on  old  ulcers. 

Por  inhalation,  either  the  aqueous  solution  of  chlorine,  or  a  small  portion 
of  the  chloride  of  lime,  may  be  placed  in  the  inhaling  bottles  (figs.  66  and 

67)  :  if  the  latter  be  not  sufficiently 
Fig.  66.  Fig.  67-  strong,  a  few  drops  of  muriatic  acid 

are  to  be  added  to  develope  free  chlo- 
rine. 

0.  In  diseases  of  the  liver,  not 
attended  with  active  inflammation,  Mr. 
Wallace  has  successfully  employed 
gaseous  chlorine,  either  in  the  pure 
state  or  diluted  with  air  or  aqueous 
vapour.  The  benefit  of  chlorine  in 
these  cases  has  been  confirmed  by 
others.  The  temperature  of  the  bath, 
and  the  time  the  patient  ought  to  re- 
main ill  it,  will  vary  in  different  in- 
stances ;  but  Mr.  Wallace  thinks  that 
in  the  greater  number  150°  F.  will  be 
found  to  answer  best,  and  the  proper 
time  about  half  an  hour.  The  benefit  obtained  is  in  part  referable  to  the 
heat  employed  :  in  part  to  the  irritant  effect  of  the  chlorine  on  the  skin  ;  and 
tcorZgTo  Mr.  Wallace)  in  part  to  the  specific  influence  of  chlorine  on  the 
liver.2    Ziese,  an  apothecary  at  Altona,  has  also  employed  chlorine  baths  m 

these  cases  with  advantage.  .  „ 

ANTiDOTES.-The  inhalation  of  ammoniacal  gas,  of  the  vapour  of  warm 
water,  of  spirit  of  wine,  or  of  ether  has  been  ^'^^o^^^^^^f  ed   o  rd^^^^^^  e 
effects  of  chlorine.    I  tried  them  all  when  suffering  myself,  1^^^, 
least  apparent  benefit.    In  acas^elated  by  Kastner,  and  which  is  reported 

>  Brilhh  mul  foreign  Medical  Review,  vol.  iv.  p.  212. 

2  For  a  skddi  of  the  apparatus  used,  see  Lavret,  vol.  ..  for  1831-32,  p.  »..,.. 
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111  Wibmer's  work/  sulphuretted  hydrogen  gave  great  relief.    If  this  agent 
be  employed,  it  must  be  done  cautiously,  as  it  is  itself  a  powerful  poison. 

AQUA  CIILORIXII,  Ph.  Dub. ;  CJdorinei  Aqua,  Pli.Ed. ;  Chlorine  Water; 
Solutio  Chlorinii;  Aqua  Ox y  muriatic  a ;  Liquor  Ghlori ;  Liquid 
Oxymuriatic  ^c/flf.— This  is  readily  prepared  by  passing  chlorine  gas 
(prepared  as  before  directed)  through  water  placed  m  a  Woulte's  bottle.  Ihe 
gas  may  be  generated  in  a  clean  Plorence  flask,  to  which  a  curved  tube  is 
adapted  by  means  of  a  cork.  The  receiving  vessel  holding  the  water  may  be, 
in  the  absence  of  a  double-necked  bottle,  a  six-  or  eight-ounce  phial;  or  a 
wide-mouthed  bottle  closed  by  a  cork  having  two  perforations,  through  one 
of  which  passes  a  glass  tube  open  at  the  top,  and  dipping  into  the  water 
beneath ;  while  through  the  other  passes  the  end  of  the  tube  conveying  the 
gas  from  the  flask  into  the  water. 

•  In  the  Bublin  FJiarmacopceia,  the  proportions  of  ingredients  used  are,  Oxide  of  Man- 
ganese, in  fine  powder,  3SS. ;  Muriatic  Acid  of  commerce,  fBuj. ;  Distilled  _  Water  ^xxiy. 
The  oxide  is  mixed  ^ith  the  acid  and  with  f^ij.  of  the  water.  The  chlorine  evolved  is 
first  passed  through  an  intermediate  bottle,  containing  31].  more  of  the  water,  and  then 
passes  for  solution  into  a  vessel  containing  the  remainmg  |xx.  of  water.  This  last  vessel 
must  be  a  three-pint  bottle,  and  when  the  whole  of  the  au-  above  the  water  has  been  dis- 
placed by  chlorine,  agitation  is  to  be  had  recourse  to  in  order  to  effect  solution. 

In  the  Mmburgh  Fharmacopoeia,  the  process  is  somewhat  different.  Muriate  of  Soda, 
60  grs.,  and  Red  Oxide  of  Lead,  350  grs.,  are  to  be  triturated  together;  then  put  into 
fgviij.  of  Water,  contained  in  a  bottle  with  a  glass  stopper ;  afterwards  f5ij.  of  Sulphuric 
Acid  added,  and  the  mixture  agitated  until  all  the  Red  Oxide  becomes  white.  The  in- 
soluble matter  is  to  be  allowed  to  subside  before  using  the  liquid. 

In  this  process,  chlorine  and  sulphate  of  soda  are  formed  in  solution,  and  white 
sulphate  of  the  protoxide  of  lead  is  precipitated.  The  sodium  of  the  common 
salt  is  oxidised  by  the  nascent  oxygen  evolved  by  the  red  lead,  in  consequence 
of  the  action  of  the  sulphuric  acid  on  it.  This  process  has  been  contrived  to 
obviate  the  necessity  of  having  to  pass  the  gas  through  water,  the  apparatus 
for  which  operation  might  not  be  at  hand. 

In  the  Appendix  to  the  London  Pharmacopceia,  chlorine  water  is  ordered 
to  be  prepared  from  oxide  of  manganese  and  hydrochloric  acid,  but  is  placed 
among  the  tests,  and  not  among  the  medicines. 

In  the  'Bliarmacopoeia  Nosocomii  Middlesexensis,  Lond.  1841,  is  the 
following  formula  for  a  solution  of  chlorine  [solutio  chlorinii)  : — 

5t  Potassse  Chloratis,  ^ij.;  Acidi  Hydrochlorici,  Aquae  destillatse,  aa.  f^ij.  Misce. 

When  hydrochloric  acid  in  excess  is  made  to  act  on  chlorate  of  potash,  the 
products  are  chloride  of  potassium,  water,  and  free  chlorine,  K0,C10^  + 
6HCl=KCl4-  6H0  +  6Cl.  The  solution,  as  thus  prepared,  contains  chloride 
of  potassium  as  well  as  chlorine.  It  should  be  kept  in  a  stoppered  bottle  in  a 
dark  place.    It  is  used  in  the  preparation  of  a  mixture  and  gargle  of  clilorine. 

1.  MiMur a  Chlorinii.  ^  Solutionis  Chlorinii,_ Ph.  Middlesex.  3Lij. ;  Aquae  destillatee, 
f3xij.  Misce. — This  mixture  may  be  flavoured  with  simple  syrup  or  syrup  of  orangepeel. 
i)ose,  one  or  two  table  spoonfuls. 

2.  Garrjarisma  Chlorinii.  \)o  Solutionis  Chlorinii,  Ph.  Middlesex,  f^ij.  Aqua;  des- 
tillata;,  5x.   Misce. — Used  in  scarlet  fever,  malignant  sore-throat,  &c. 

Chlorine  combines  with  water  to  form  a  solid  crystalline /iyc?/-«/tf,  10IIO,Cl. 
:This  is  pale  yellow  and  transparent.     When  chlorine  gas  is  prepared  over 

*  Bin  Wirkutiff  der  Arzneim,  u.  Gifle,  2er  Btl.  S.  109,  Miinchen,  1832. 
VOL.  I.  C  C 
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water  nearly  at  the  freezing  point  (32°  ¥.),  bubbles  of  gas,  in  their  passage 
through  the  water,  sometimes  become  enveloped  with  a  crystalline  coating  of 
the  hydrate  of  chlorine.  ^ 

At  the  temperature  of  60°  E.,  and  when  the  mercury  in  the  barometer 
is  standing  at  30  inches,  \vater  takes  up  about  twice  its  bulk  of  chlorine  gas 
(Gay-Lussac).  The  solution  has  a  greenish-yellow  colour,  the  strong  and 
peculiar  odour  of  the  gas,  and  an  astringent  taste.  Its  sp.  gr.is  1-003.  At 
about  32°  it  freezes  and  separates  into  the  solid  hydrate  of  chlorine  (lOHO.Cl) 
and  ice  free  from  chlorine.  It  bleaches  vegetable  colours,  as  tincture  of 
litmus,  turmeric,  &c.  By  exposure  to  light,  the  water  is  decomposed,  oxygen 
is  evolved,  and  hydrochloric  acid  formed  in  solution,  H0+C1=0-|-HC1. 
Hence  the  solution  should  be  kept  in  bottles  excluded  from  the  light.  Prepared 
according  to  the  Edinburgh  Pharmacopoeia,  the  hquid  holds  in  solution  a 
little  sulphate  of  soda,  and  deposits  a  white  insoluble  sulphate  of  lead. 

Its  odour,  its  action  on  a  solution  of  nitrate  of  silver  (as  before  described 
for  chlorine  gas),  its  power  of  dissolving  leaf-gold,  and  its  bleaching  properties, 
readily  distinguish  this  solution.  It  destroys  the  blue  colour  of  iodide  of 
starch  and  of  sulphate  of  indigo.  A  piece  of  silver  plunged  into  it  is  imme- 
diately blackened. 

In  a  concentrated  form,  the  aqueous  solution  of  chlorine  acts  as  a  corrosive 
poison.  Somewhat  diluted,  it  ceases  to  be  a  caustic,  but  is  a  powerful  local 
irritant.  Administered  in  proper  doses,  and  sufficiently  diluted,  it  operates  as 
a  tonic  and  stimulant.  The  continued  use  of  it  is  said  to  cause  sahvation. 
Applied  to  dead  organic  matter,  it  operates  as  an  antiseptic  and  disinfectant. 

Chlorine  water  has  been  employed  in  medicine  both  as  an  external  and  in- 
ternal remedy. 

Externally  it  has  been  used,  in  the  concentrated  form,  as  a  caustic  applica- 
tion to  wounds  caused  by  rabid  animals  ;  diluted,  it  has  been  employed  as  a 
wash  in  skin  diseases  (itch  and  porrigo) ;  as  a  gargle  in  putrid  sore-throat ; 
as  a  local  bath  in  liver  diseases ;  and  as  an  application  to  cancerous  and  other 
ulcers  attended  with  a  fetid  discharge.  In  the  latter  cases  I  have  repeatedly 
employed  it  with  advantage,  though  I  give  the  preference  to  a  solution  of  the 
chloride  [hypochlorite]  of  soda. 

Internally  it  has  been  administered  in  those  diseases  denominated  putrid  ; 
for  example,  in  the  worst  forms  of  typhus,  in  scarlet  fever, ^  and  in  malignant 
sore-throat.  It  has  also  been  employed  in  venereal  maladies,  and  in  diseases 
of  the  liver. 

[Chlorine  has  also  been  used  lately  in  Prance  as  an  antidote  in  poisoning 
by  strychnine.  M.  Bardet  states  that  out  of  20  dogs  poisoned  by  nux  vomica, 
he  recovered  16  by  administering  chlorine  in  solution.  He  continued  the 
treatment,  however,  by  alternating  the  chlorine  with  doses  of  tartar  emetic, 
so  as  to  cause  vomiting  before  the  second  dose  of  chlorine  is  administered. 
These  cures  may  possibly  have  depended  entirely  on  the  emetic  action  of  the 
tartrate ;  at  any  rate,  the  history  does  not  satisfactorily  establish  the  value  of 
the  antidote. 2 

The  dose  of  the  solution  of  chlorine  varies  with  the  degree  of  concentration. 


*  Sec  a  piii)ei'  On  thn  Use  of  Chlorine  in  Scarlaiina,  by  Messi's.  Tiiynton  and  Williams,  in  Lond. 
Mad.  Gas.  vol.  iv.  p.  432.  [The  authors  speak  of  "  llic  chlorine."  Is  not  a  chloride  (hypochlo- 
rite) meant  P] 

2  [Annuaire  de  Th>h'a.peutiqu(\  pur  Houchardat,  1853,  p.  83. — En.] 
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I  have  frequently  allowed  patients  to  drink  ad  lihitmn  water  to  which  some 
of  this  solution  has  been  added.  If  made  according  to  the  directions  ot  the 
Dublin  Pharmacopoeia,  the  dose  is  from  one  to  two  drachms  properly  diluted. 

According  to  Devergie,^  the  antidote  for  poisoning  by  a  solution  of  chlorine 
is  albumen.  The  white  of  egg,  mixed  with  water  or  milk  (the  caseum  ot 
which  is  as  effective  as  the  albumen  of  the  egg),  is  to  be  given  in  large  quan- 
tities. The  compound  which  albumen  forms  with  chlorine  has  little  or  no 
action  on  the  animal  economy,  and  may  be  readily  expelled  from  the  stomach. 
In  the  absence  of  eggs  or  milk,  flour  might  be  exhibited ;  or  if  this  cannot  be 
procured,  magnesia  or  chalk.  The  gastro-enteritic  symptoms  are,  of  course, 
to  be  combated  in  the  usual  way. 


16.  ACIDUM  HYDROCHLORICUM.- HYDROCHLORIC 

ACID.   

Formula  HCl.    Hquiv.  Weight  36-5.    Hquiv.  Volume  oftlie  Acid  Gas  2  or 

History, — Watery  hydrochloric  acid  was  probably  known  by  Geber,  the 
Arabian  chemist,  in  the  8th  century.  Basil  Yalentine  described  it  in  the 
15th  century.  The  present  mode  of  obtaining  it  was  contrived  by  Glauber. 
Priestley,  in  1774,  first  obtained  gaseous  hydrochloric  acid.  Scheele,  in  1774, 
may  be  regarded  as  the  first  person  who  entertained  a  correct  notion  of  the 
composition  of  this  acid  j  and  to  Sir  H.  Davy  we  are  principally  indebted  for 
the  estabhshment  of  Sclieele's  opinion. 

The  acid  was  formerly  called  marine  or  muriatic  acid  (from  muria,  brine 
or  salt  water) .  It  is  now  usually  termed,  from  its  composition,  hydrochloric 
or  chlorhydric  acid. 

Natural  History. — It  is  found  in  both  kingdoms  of  nature. 

a.  In  the  Inorganised  Kingdom. — Hydrochloric  acid  is  one  of  the  gaseous  products 
of  volcanoes. 

^.  In  the  Organised  Kingdom. — Free  hydrochloric  acid  is  a  constituent  of  the  gastric 
juice  in  the  human  subject  (?).  Chevreul  states  that  he  detected  free  hydrochloric  acid  in 
the  juice  of  Isatis  tinctoria. 

Poems. — Hydrochloric  acid  is  used  in  two  forms ;  in  the  gaseous  state 
{gaseous  hydrochloric  acid),  and  dissolved  in  water  {watery  hydrochloric 
acid) . 

1.  Gaseous  Hydrochloric  Acid. 

Synonymes. — Muriatic  acid  gas ;  hydrochloric  acid  gas  ;  chlorhydric 
acid  gas. 

Preparation. — Hydrochloric  acid,  in  the  gaseous  state,  is  procured  by  the 
action  of  oil  of  vitriol  on  dried  chloride  of  sodium.  The  ingredients  sliould 
be  introduced  into  a  tubulated  retort,  the  neck  of  which  is  lined  with  bibulous 
paper,  and  the  gas  collected  over  mercury.  Or  they  may  be  placed  in  a  clean 
and  dry  oil  flask,  and  the  gas  conveyed,  by  means  of  a  glass  tube  curved 
twice  at  right  angles,  into  a  proper  receptacle,  as  a  bottle,  from  which  the  gas 
expels  the  air  by  its  greater  gravity. 


'  Mededne  Lcc/ale,  t.  ii.  p.  034,  Paris,  183G. 
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In  this  process,  one  equivalent  of  chloride  of  sodium  reacts  on  one  equi- 
valent of  protohydrate  of  sulphuric  acid  (strong  oil  of  vitriol),  and  produces  one 
equivalent  of  hydrochloric;  acid  (gas),  and  one  equivalent  of  sulphate  of  soda. 
NaCl  4-  liO,S03=NaO,S03  +  HCl. 


Materials.  Composition. 

1  eq.  Chloride         r  1  eq.  Chlorine  35-5 

Sodium          68-5 1 1  eg.  Sodium   23 


Products. 
'  1  eq.  Hydrochloric  Acid  36'5 


1  eq  .Liquid  Sul-      /  leq.  Waters  {  \  ^Iv^^os-  \ 

phurfc  Acid.  49  i  ,  1  „  ,  ,  \1  ^fyp''  3, 
^  11  eq.  Sulphuric  Acid . .  40 


1  eq.  Soda  31 


107-5 


107-5 


1  eq.  Sulph.  Soda  71 
107-6 


Propeutibs. — It  is  a  colourless  invisible  gas,  fuming  in  the  air,  in  conse- 
quence of  its  affinity  for  aqueous  vapour.  It  is  rapidly  absorbed  by  water. 
At  40°  P.,  water  dissolves  about  480  times  its  bulk  of  this  gas.  Its  specific 
gravity  is  1'264  [1*26'9,  Berzelius].  It  has  a  pungent  odour  and  acid  taste. 
Under  a  pressure  of  40  atmospheres,  at  40°  F.,  it  becomes  a  colourless  liquid 
[liquid  hydrochloric  acid).  It  is  neither  combustible  nor  a  supporter  of 
combustion.  When  added  to  a  base  (that  is,  a  metallic  oxide),  water  and  a 
chloride  are  the  results.    HCl  +  MO = HO  +  MCI. 

Characteristics. — Hydrochloric  acid  gas  is  known  by  its  fuming  in  the 
air,  by  its  odour,  by  its  reddening  moistened  litmus  paper,  by  its  forming 
white  fumes  with  the  vapour  of  ammonia,  and  by  its  yielding,,  with  a 
solution  of  nitrate  of  silver,  a  wliite  precipitate  of  chloride  of  silver  (see 
an,te,  p.  381). 

Composition. — The  composition  of  this  gas  is  determined  both  by  analysis 
and  synthesis.  Thus,  one  volume  of  chlorine  gas  may  be  made  to  combine 
with  one  volume  of  hydrogen  gas  by  the  aid  of  lights  heat,  or  electricity ;  and 
the  resulting  compound  consists  of  two  volumes  of  hydrochloric  acid  gas. 
Potassium  or  zinc  heated  in  two  volumes  of  this  acid  gas^  absorbs  the  chlorine 
and  leaves  a  volume  of  hydrogen. 


Constituents.  Results. 


Atoms.    Eq.  Wt.    Per  Cf. 


I  eq. 
Hydro- 
chloric 
acid  gas 
=  36-5 


Chloriae   ...  1 

Hydrogen  ...  1 

Hydrochlo-  |  -|^ 
ric  Acid  i 


.35-5  ...  97-33 
1     ...  2-66 


36-5  ...100-000 


Chlorine  gas 
Hydrogen  gas 


Vol. 
.  1 
.  1 


Sp.  Gf. 
.  2-46 
.  0-069 


Hydrochloric  Acid ")  , 
Gas  j  ^ 


1-264 


Physiological  Effects.  «.  O/i  Vegetahles. — Mixed  with  20,000  times 
its  volume  of  atmospheric  air,  this  gas  is  said,  by  Drs.  Christison  and  Turner.^ 
to  have  proved  fatal  to  plants,  shrivelling  and  kilKng  all  the  leaves  in  twenty- 
four  hours.  But  according  to  Messrs.  Rogerson,2  itisnotinjurious  to  vegetables 
when  mixed  with  1500  times  its  volume  of  air.  Dr.  Christison  ascribes  these 
different  results  to  Messrs.  Ilogerson  having  employed  jars  of  too  small  size. 
We  Ivave  good  evidence  of  the  poisonous  operation  of  this  gas  on  vegetables 
in  the  neighbourhood  of  those  chemical  manufactories  in  which  carbonate  of 
soda  is  procured  from  common  salt.  The  fumes  of  the  acid  which  issue  from 
these  works  have  proved  so  destructive  to  the  surrounding  vegetation,  that,  in 


'  Ciiristison's  Treatise  on  Toisons. 

'  London  Medical  Gazette,  vol.  .\.  p.  312. 
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some  instances,  the  proprietors  have  subjected  themselves  to  actions  at  law, 
and  have  been  compelled  either  to  pay  damages,  or  to  purchase  the  land  m 
their  immediate  vicinity. 

yS.  On  Animals  this  gas  acts  injuriously,  even  when  mixed  with  1500 
times  its  volume  of  atmospheric  air.  Mice  or  birds  introduced  into  the  pure 
gas,  struggle,  gasp,  and  die,  within  two  or  three  minutes.  Diluted  with 
atmospheric  air,  the  effects  are  of  course  milder,  and  in  a  ratio  to  the  quantity 
of  air  present.  In  horses  it  excites  cough  and  difficulty  of  breathing.  When 
animals  are  confined  in  the  dilute  gas,  in  addition  to  the  laborious  and 
quickened  respiration,  convulsions  occur  before  death.  Messrs.  Eogerson 
state,  that  "in  a  legal  suit  for  a  general  nuisance,  tried  at  the  Kirkdale  Sessions 
House,  Liverpool,  it  was  proved  that  horses,  cattle,  and  men,  in  passing  an 
alkali-works,  were  made,  by  inhaUng  this  gas,  to  cough,  and  to  have  their 
breathing  much  affected.  In  the  case  of  Whitehouse  v.  Stevenson,  for  a 
special  nuisance,  lately  tried  at  the  Staffordshire  Assizes,  it  was  proved  that 
the  muriatic  acid  gas  from  a  soap  manufactory  destroyed  vegetation,  and  that 
passengers  were  seized  with  a  violent  sneezing,  coughing,  and  occasional 
vomiting.  One  witness  stated,  that  when  he  was  driving  a  plough,  and  saw 
the  fog,  he  was  obliged  to  let  the  horses  loose,  when  they  would  gallop 
away  till  they  got  clear  of  it."  It  acts  as  an  irritant  on  all  the  mucous 
membranes. 

y.  On  Mem  this  gas  acts  as  an  irritant  poison,  causing  difficult  respiration, 
cough,  and  sense  of  suffocation.  In  Mr.  Rogerson^s  case,  it  caused  also 
•swelling  and  inflammation  of  the  throat.  Both  in  man  and  animals  it  has 
appeared  to  produce  sleep. 

The  action  of  hydrochloric  acid  gas  on  the  lungs  is  injurious  in  at  least 
two  ways  :  by  excluding  atmospheric  air,  it  prevents  the  decarbonisation  of 
the  blood ;  and,  secondly,  by  its  irritant,  and  perhaps  also  by  its  chemical 
properties,  it  alters  the  physical  condition  of  the  bronchial  membrane.  The 
first  effect  of  attempting  to  inspire  the  pure  gas  seems  to  be  a  spasmodic 
closure  of  the  glottis  (see  ante,  p.  117).  Applied  to  the  conjunctiva,  it 
causes  irritation  and  opacity. 

Use. — It  has  been  employed  as  a  disinfectant  (see  ante,  p.  166),  but  is 
admitted  on  aU  hands  to  be  much  inferior  to  chlorine.  The  Messrs.  Eogerson 
deny  that  it  possesses  any  disinfecting  property.  It  is  perhaps  equally  difficult 
either  to  prove  or  disprove  its  powers  in  this  respect.  The  experiments  of 
Guyton-Morveau,  in  purifying  the  cathedral  of  Dijon,  in  1773,  are  usually 
referred  to  in  proof  of  its  disinfecting  property.  If  it  possess  powers  of  this 
kind,  they  are  certainly  inferior  to  chlorine,  or  the  chlorides  [hypochlorites] 
of  lime  or  soda ;  but,  in  the  absence  of  these,  hydrochloric  acid  gas  may  be 
tried.    In  neutralising  the  vapour  of  ammonia  it  is  certainly  powerful. 

Application.— In  order  to  fumigate  a  room,  building,  or  vessel,  with  this 
gas,  pour  some  strong  oil  of  vitriol  over  dried  common  salt,  contained  in  a 
saucer  or  iron  or  earthen  pot,  heated  by  a  charcoal  fire  or  hot  sand.  The 
saucers  should  be  placed  in  the  higher  parts  of  the  chamber,  so  that  the  gas 
may  descend  by  its  gravity. 

Antidote. — Inhaling  the  vapour  of  ammonia  may  be  serviceable  in  neu- 
trahsing  hydrochloric  acid  gas.  Symptoms  of  broncliial  infiammation  are  of 
course  to  be  treated  in  the  usual  way. 
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2.  Watery  Hydrochloric  Acid. 

Synonymes. — This  watery  or  liquid  acid  was  formerly  called  npirit  of  salt 
(sj)iritus  salts),  or  spirit  of  sea  salt  [spiritus  salis  mdrini),  or  Glauler's 
spirit  of  salt  [spiritus  salis  mari??i  Glauheri). 

It  is  now  commonly  termed  muriatic  acid  [acidum  muriaticum,  Pli. 
Ed.  and  Dub.)  ox  hydrochloric  acid  {acidum  hydrochloricuin,Y\i.  Lond.)  ; 
or  sometimes  chlorhydric  acid. 

Prspaeation. — This  is  obtained  by  submitting  a  mixture  of  common  salt 
(cliloride  of  sodium)  and  oil  of  vitriol  to  distillation  in  a  proper  apparatus, 
and  condensing  the  hydrochloric  acid  gas  which  passes  over  in  water  contained 
in  the  receiver.  Manufacturers  of  hydrochloric  acid  generally  employ  an  iron 
or  stoneware  pot  set  in  brickwork  over  a  fire-place,  with  a  stoneware  head 
luted  to  it,  and  connected  with  a  row  of  double-necked  bottles,  made  of  the 
same  material,  and  furnished  with  stop-cocks  of  earthenware.  The  last  bottle 
is  supplied  with  a  safety  tube,  dipping  into  a  vessel  of  water  (fig.  68). 


Fig.  68. 


Apparatus  for  making  Hydrochloric  Acid.  > 

The  liquid  obtained  by  this  process  is  yellow,  and  constitutes  commercial 
muriatic  acid  {acidum  muriaticum  venale ;  hydrochloric  acid  of  com- 
merce, Ph.  Ed.) 

Since  the  manufacture  of  carbonate  of  soda  from  the  sulphate  of  soda,  and  the  conse- 
quent necessity  of  obtaining  the  latter  salt  in  large  quantities,  another  mode  of  making 
hydrochloric  acid  has  been  sometimes  adopted.  It  consists  in  using  a  semi-cylindrical  vessel 
for  the  retort :  the  upper  or  iiat  surface  of  which  is  made  of  stone,  while  the  curved 
portion  exposed  to  the  fire  is  formed  of  iron.  The  chloride  of  sodium  is  introduced  at  cue 
end,  which  is  then  closed  by  an  iron  plate,  perforated  to  allow  the  introduction  of  the  leg 
of  a'  curved  leaden  funnel,  through  which  strong  sulphuric  acid  is  poured.  The  funnel  is 
then  removed,  and  the  aperture  closed.  Heat  being  applied,  the  hydrochloric  acid  gas  is 
developed,  and  is  conveyed  by  a  pipe  into  a  double-necked  stoneware  bottle,  half  filled 
with  water,  and  connected  with  a  row  of  similar  bottles  likewise  containing  water. 

The  Edinburgh  and  Dublin  Pharmacopoeias  give  directions  for  making  hy- 
drochloric acid.  The  London  College  gives  no  formula,  but  places  it  in  the 
Materia  Medica  with  a  note  appended  to  ascertain  its  purity.  The  Edin- 
huryh  College  directs  the  common  salt  to  be  previously  purified 
«  by  dissolving  it  in  boiling  water ;  concentrating  the  solution ;  skimming  off  the  crystals 
as  they  form  on  the  surface ;  draining  from  them  the  adhering  solution  as  much  as  possible ; 
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and  subsequently  washing  them  with  cold  water  slightly."  It  employs  equkl  ^feights  of 
( 'oiumon  Salt,  purified  by  recrystalUsation,  subsequently  washing  them  wiln  cold  waiei, 
•lud  then  drying  them  ;  Pure  Sulphuric  Acid  ;  and  Water.  .   .  .  i  ^ 

.  The  Dublin  College  orders  of  Dried  Muriate  of  Soda,  lb.  iij. ;  Sulphuric  Acid  ol  commeice, 
hxUv. ;  Water,  fsxxxii.;  and  Distilled  Water,  fsxiiv.  •„  A^irl 

■  The  Chloride  of  Sodium  is  to  be  introduced  into  a  glass  retort,  and  the  buiphuric  Acia 
miKed  with  one-third  part,  K  [^xxxij.  D.]  of  the  Water  [and  aUowed  to  cool,  Aj  is  tnen 
poured  over  the  Salt ;  the  remainder  of  the  water  being  placed  m  the  receiver.  Uistii- 
fation  is  then  to  be  effected  [by  a  naked  gas-flame,  R']  so  that  the  gas  may  pass  over  into 
the  water  contained  in  the  receiver  [which  is  to  be  kept  cool  by  snow,  or  a  stream  ot  com 
water,  E.]  The  Acid  thus  procured  is  called,  by  the  Edinburgh  College,  Jctdmi  muria- 
tieum  purum. 

The  theory  of  the  above  process  is  precisely  that  already  explained  m  the 
manufacture  of  hydrochloric  acid  gas  (see  aw p.  388).  The  salt  is  dried, 
to  expel  any  water  which  may  be  mechanically  lodged  between  the  plates  ot 
the  crystal,  and  to  obtain "  uniform  weights.  Common  salt  frequently  or 
Usually  contains  traces  of  nitrate  of  soda ;  and  in  consequence  yields,  by  dis- 
tillation with  sulphuric  acid,  hydrochloric  acid  contaminated  with  chlorine. 
To  get  rid  of  the  nitrate,  the  chloride  should  either  be  exposed  to  a  full  red 
heat  before  it  is  placed  in  the  still,  or  purified  by  recrystalHsation  and  washing, 
as  recommended  by  the  Edinburgh  College. 

Unless  care  be  taken  to  use  pure  sulphuric  acid,  the  resulting  watery  hydro- 
chloric acid  will  be  contaminated  with  various  impurities  derived  from  the  oil 
of  vitriol  (see  pp.  367  and  368). 

Dr.  Gregory!  gives  the  following  directions  for  preparing  pure  liquid  hydro- 
chloric acid  : — 

"  6  parts  by  weight  of  pure  salt  are  introduced  into  a  flask  or  matrass,  and  covered 
with  10  parts  "by  weight  of  oil  of  vitriol,  and  4  parts  of  water,  the  latter  having  been  pre- 
viously mixed,  aud  the  mixture  allowed  to  cool:  or  we  may  take  8'5  parts  of  sulphuric 
acid  sp.  gr.  1'65.  No  action  takes  place  in  the  cold,  so  that  we  may  adapt  securely  a 
bent  tube  to  convey  the  gas  to  the  flask  (fig.  69).  This  tube  is  twice  bent  at  right 
angle«,  and  has  a  bulb  blown  on  the  longer  descending  limb.  In  a  bottle  surrounded 
with  ice-cold  water  is  placed  a  quantity  of  distilled  water  equal  in  weight  to  the  salt,  and 
the  bent  tube  is  made  to  dip 

about  an  eighth  of  an  inch  Yia.  69, 

into  this  water.  A  gentle 
heat  is  now  applied  to  the 
flask,  which  rests  in  a  sand- 
pot,  and  continued  as  long 
as  any  hydrochloric  acid 
comes  over.  In  about  two 
hours  the  process  is  finished, 
and  we  find  the  distilled 
water  increased  in  volume 
"nearly  two  thirds,  and  eon- 
verted  into  hydrochloric 
acid,  quite  pure  and  colour- 
less, of  sp.  gr.  1"14  to  1"15. 
If  \vc  wish  it  fis  strong  as 
possible,  or  of  sp.  gr.  12], 
we  have  only  to  employ,  in 
a  second  operation,  a  i)art 
of  the  acid  above  described  Tli/drochloric  Acid  Apparatus. 

in  the  place  of  the  distilled 

water,  during  the  Ih'st  half  of  the  operation,  when  it  will  speedily  become  saturated.  No 


'  Out  lines  of  Chewidri/,  Pari.  i.  p.  72,  1845. 
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safety  tube  is  required  ;  it  is  only  necessary  to  lower  the  bottle  a  little  occasionally,  so 
that  the  tube  shall  never  dip  far  into  the  liquid;  and  even  should  absorption  take  place 
too  rapidly,  and  the  water  rise  in  the  tube,  the  bulb  will  receive  it,  the  end  of  the  tube 
will  be  exposed,  and  air  entering  will  prevent  the  regurgitation  of  water  into  the  liask. 
This  simple  tube,  therefore,  forms  a  self-acting  valve,  and  renders  a  safety  tube  unneces- 
sary. The  absorbing  liquid  must  be  kept  as  cold  as  possible,  by  frequently  changing  the 
surrounding  water,  which  becomes  warm  owing  to  the  heat  developed  in  the  absorption. 
If  ice  can  be  had,  a  little  added  to  the  cooling  vessel  from  time  to  time  keeps  the  tem- 
perature sufficiently  low. 

"  In  the  above  operation,  the  proportions  of  acid  and  salt  are  according  to  the  formula 
NaCl  +  2(HO,S03)=(NaO,HO,2S03)  +  HCl.  Here,  2  eq.  of  acid  are  employed  for  one 
of  salt,  for  two  reasons :  1st,  a  much  lower  heat  is  required  ;  and  2dly,  the  resulting  salt, 
bisulphate  of  soda,  is  quite  easily  got  out  without  risking  the  flask,  which  is  not  the  case 
when  1  eq.  of  acid  is  used,  and  neutral  sulphate  is  left.  The  acid  is  diluted  to  sp.  gr. 
1"65,  or  even  1  60,  for  the  same  reasons.  The  addition  of  the  water  facilitates  the  ope- 
ration, and  renders  the  resulting  mass  more  soluble  and  manageable.  It  is  to  be  observed 
that,  notwithstanding  this  addition  of  water,  two-thirds  of  the  hydrochloric  acid  gas  come 
off  quite  dry,  and  it  is  only  towards  the  end  of  the  operation  that,  the  heat  being  increased, 
water  and  acid  come  off  together.  This  is  easily  known  by  the  tube  becoming  hot  from 
the  condensation  of  the  steam.  From  first  to  last  not  a  trace  of  sulphuric  acid  passes 
over,  even  into  the  tube  ;  and  thus,  by  using  tolerably  pure  materials,  we  obtain  colourless 
and  pure  hydrochloric  acid  as  easily  and  cheaply  as  if  we  were  making  the  very  impure 
acid  of  commerce.  By  the  above  process,  the  purest  and  strongest  hydrochloric  acid 
might  be  sold  for  not  raore  than  3d.  per  lb.,  probably  for  less." 

The  quantity  of  strong  sulphuric  acid  (HO^SO^)  required  to  saturate  2  lbs. 
of  common  salt  is  IQ-j^g-  oz. ;  so  that  the  Edinburgh  College  directs  a  great 
excess. 

In  commerce,  a  liquid  called  pure  muriatic  acid  is  obtained  in  the  manufacture  of  spiiit 
of  tin.  Tin  is  dissolved  in  commercial  muriatic  acid,  and  the  solution  submitted  to  heat 
in  green  glass  retorts :  mm-iatic  acid  distils  over,  and  the  residue  in  the  retort  constitutes 
spirit  of  tin. 

Peoperties. — Pure  watery  or  liquid  hydrochloric  acid  [acidum  hydrochlo- 
ricum  purum)  is  colourless,  evolves  acid  fumes  in  the  air,  and  possesses  the 
usual  characteristics  of  a  strong  acid.  It  has  the  odour  and  taste  of  the 
gaseous  acid.  Its  specific  gravity  varies  with  its  degree  of  concentration. 
The  London  College  fixes  it  at  1-16;  the  Edinburgh  College  at  1-170.  It 
is  decomposed  by  some  metals  [e.  g.  zinc  and  iron),  hydrogen  being  evolved, 
and  a  metallic  chloride  formed.  It  reacts  on  those  oxyacids  which  coutani 
five  equivalents  of  oxygen  each  (<?.  g.  nitric,  chloric,  iodic,  and  bromic  acids) : 
the  oxygen  of  these  acids  unites  with  the  hydrogen  of  the  hydrochloric  acid 
to  form  water.    When  it  acts  on  a  metallic  oxide,  water  and  a  metallic 

chloride  are  produced.  -,   .  ■,  n      .  ,  . 

Characteristics. — Hydrochloric  acid  yields,  with  nitrate  of  silver,  a  white, 
clotty,  fusible  precipitate  {chloride  of  silver),  which  is  insoluble  in  nitric 
acid,  soluble  in  ammonia,  and  blackens  by  exposure  to  light  (see  ante,  p.  381). 
When  pure,  it  is  without  action  on  gold  leaf,  and  does  not  decolorise  suli)liate 
of  indigo.  A  rod  dipped  in  a  solution  of  caustic  ammonia  produces  white 
fumes  {sal  ammoniac)  when  brought  near  strong  liquid  hydrochloric  acid.  ^ 

Composition.— Liquid  hydrochloric  acid  is  composed  of  water  holding  m 
solution  hydrochloric  acid  gas.  When  its  sp.  gr.  is  1-162,  its  composition, 
according  to  Dr.  Thomson,^  is  as  follows  : — 


I  An  AUempl  to  establish  the  Mrst  Principles  of  Chemistrtj,  vol.  i.  p.  87,  Lond. 
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Atoms.       Eq.  Wt.  Thomson. 

1  37    33-95 

Hydrochloric  acid  gas   ^    ^2    66-05 

Water       '"      .  ■ — 

LiquidHydrochloricAcid,  sp.gr.  1-162...    1    109    IQ^^Q 

In  the  London  Pharmacopoeia,  it  is  stated  that  132  gmns  of 
carbonate  of  soda  saturate  100  grains  of  acid,  sp.  gr.  1  16.     ihis  wouiQ 
indicate  a  per-centage  strength  of  33-916. 

DK.  THOMSON'S  TABLE,  EXHXBIXme  TH.  SpECIHC  Gk.VXT.  0.  HYBHOCHLOKXC  AciB  0. 

DETERMINATE  STRENGTHS. 


Atoms  of 
Water  to  one 
of  Acid. 

Real  Acid  in  ^ 
100  of  the 
Liquid. 

Specific 
Gravity. 

Atoms  of 
Water  to  one 
of  Acid. 

Eenl  Acid  in 
100  of  the 
Liquid. 

Specific 
Gravity. 

6 
7 
8 
9 
10 
11 
12 
13 

40-659 
37-900 
33-945 
31-346 
29-134 
27-206 
25-517 
24-026 

1-203 

1-179 

1-162 

1-149 

1-139 

1-1285 

1-1197 

1-1127 

14 
15 
16 
17 
18 
19 
20 

22-700 
21-512 
20-442 
19-474 
18-590 
17-790 
17-051 

1-1060 
1-1008 
1-0960 
1-0902 
1-0860 
1-0820 
1-0780 

IMPUEITIES.-Commercial  hydrochloric  acid  is  always  more  or  less  impure. 
The  substances  with  which  it  has  been  found  to  be  contaminated  are  staj^hunc 
add,  srdplmrous  acid,  nitrous  acid,  chlorine,  chloride  of  arsemc,  and 

Tt^S^W^^'SV  or  combined)  may  be  detected  by  ending  to  tl. 
suspected^  acid  a  solution  of  chloride  of  barium  (or  nitra  e  of  baryta)  :  f 
sulphuric  acid  be  present,  a  heavy  white  precipitate  of  sulphate  of  baryta  is 
proS,  which  is  insoluble  in  nitric  acid.  In  applymg  this  test,  the  suspected 
acid  shoidd  be  previously  diluted  with  five  or  six  times  its  volume  of  water  ; 
Xwise  a  fallacy  may  arise  from  the  crystalhsation  of  the  chloride  of  barium 

2.  Sulphurons  acid  (formed  by  the  action  of  sulphuric  acid  on  the  ron 
pot)  is  detected  by  protochloride  of  tin,  which,  after  some  time,  yields  a  yellow, 
then  a  brown  precipitate  of  sulphuret  of  tin.  -,  ^     r-  / 

3.  Nitrous  acid  is  detected  by  pure  oil  of  vitriol  and  sulphate  of  iron  (see 

^CMoHne  gives  a  yellow  colour  to  hydrochloric  acid.  It  may  be  detected 
bv  its  odour,  by  its  enabling  the  liquid  to  dissolve  leaf -gold,  and  by  its 
decolorising  a  solution  of  sulphate  of  indigo.— A  solution  of  protocliloride  of 
tin  is  the  readiest  test  for  detecting  any  gold  which  may  be  dissolved,  with 
which  it  forms  a  purplish  or  blackish  precipitate. 

5  The  presence  of  iro7i  (derived  from  the  iron  pot)  is  shown  by  saturating 
the  kcid  with  carbonate  of  soda,  and  then  applying  tincture  of  nutgalls,  which 
produces  a  black  tint.  Another  mode  is  to  supersaturate  the  hquid  with 
ammonia  or  its  sesquicarbonate,  by  which  the  red  or  sesquioxide  of  iron  will 

be  precipitated.  ,  .   ,   i    , ,   •     .  i     x,  •  i   •  i 

6.  Arsenic  has  been  occasionally  found  in  hydrochloric  acid,  it  is  derived 
from  the  employment  of  arsenical  oil  of  vitriol  (sec  ante,  p  368)  in  its  manu- 
facture ;  and  is  doubtless  in  the  state  of  chloride  of  arsenic.    It  may  be 
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detected  by  Marsh's  test,  or  by  diluting  the  acid  and  transmitting  sulpliuretled 
hydrogen  through  it,  by  which  orpiment  (AsS^)  is  precipitated. 

7.  Fixed  impurities  are  found  in  the  residue  after  the  distillation  of  the 
acid. 

8.  The  streftgth  of  the  acid  is  determined  by  its  sp.  gr.  and  its  saturating 
power. 

The  following  are  the  characters  of  pure  hydrochloric  acid  as  given  by  the 
London  College,  in  the  note  appended  by  them  in  the  Materia  Medica  : — 

Colourless ;  specific  gravity,  1-16 ;  exposed  to  air  it  emits  white  acrid  vapours ;  entirely 
dissipated  by  heat.  Mixed  with  water  it  produces  no  precipitate  on  the  addition  either 
of  chloride  of  barium,  of  ammonia,  or  of  the  sesquicarbonate  of  ammonia.  It  exerts  no 
action  upon  gold  leaves,  even  when  boiled  ^vith  them,  nur  is  anythmg  thrown  down  if 
protochloride  of  tin  be  afterwards  added.  It  does  not  decolorise  a  solution  of  sulphate 
of  indigo.  100  grains  of  this  acid  are  satiu-ated  by  132  grains  of  crystals  of  carbonat  e 
of  soda. 

To  the  above  should  be  added,  that  sulphuretted  hydrogen  being  transmitted 
through  it  produces  no  yellow  or  brownish  colour.  The  Edinburgh  College 
fixes  the  density  at  1*180. 

Physiological  Effects,  a.  On  Dead  Animal  Matter. — Yery  dilute 
hydrochloric  acid,  mixed  with  dried  mucous  membrane,  has  the  property  of 
dissolving  various  animal  substances  (as  coagulated  albumen,  fibrin  of  the 
blood,  boiled  meat,  &c.),  and  of  effecting  a  kind  of  artificial  digestion  of  them, 
somewhat  analogous  to  the  natural  digestive  process.  ^ 

/3.  On  Animals. — The  effects  of  liquid  hydrochloric  acid  on  living  animals 
(horses  and  dogs)  have  been  investigated  by  fSproegel,  Courton,  Yiborg,^  and 
by  Orfila.^  Thrown  into  the  veins,  it  coagulates  the  blood  and  causes  speedy 
death.  Small  quantities,  however,  may  be  injected  without  giving  rise  to 
fatal  results.  Thus  Yiborg  found  that  a  horse  recovered  in  three  hours  from 
the  effects  of  a  drachm  of  this  acid,  diluted  with  two  ounces  of  water,  thrown 
into  a  vein.  Administered  by  the  stomach  to  dogs,  the  undiluted  acid  acts 
as  a  powerful  caustic  poison.  Exhalations  of  the  acid  vapours  take  place 
through  the  mouth  and  nostrils,  and  death  is  generally  preceded  by  violent 
convulsions. 

y.  On  Man. — Properly  diluted,  and  administered  in  small  but  repeated 
doses,  hydrochloric  acid  produces  the  usual  eff'ects  of  a  mineral  acid  before 
described  (pp.  97  and  174).  It  usually  causes  a  sensation  of  warmth  in  the 
stomach,  relaxes  the  bowels,  and  increases  the  frequency  of  the  pulse.  Larger 
doses  are  said  to  have  excited  giddiness  and  a  slight  degree  of  intoxication  or 
stupor.  In  a  concentrated  form  it  operates  as  a  powerfully  caustic  poison. 
The  only  recorded  cases  of  poisoning  by  it  (in  the  human  subject)  with  which 
I  am  acquainted,  are  one  mentioned  by  Orfila*  and  another  related  by  my 
friend  and  former  pupil,  Mr  John  Quekett.^  In  the  latter  case  the  stomach 
and  duodenum  were  found,  alter  death,  to  be  charred,  and  the  gall-bladder 
was  observed  to  have  a  green  tint  at  the  part  M'here  it  was  in  contact  with 
the  stomach  [from  the  action  of  the  acid  on  the  bile?].    It  is  remarkable 


'  Miillcr,  Eloftc.nts  of  P/ii/siohyy,  p.  S  l't. 

2  WibiruM-,  Lie  Wirkmuj  der  Ar^nemillel  mid  Giftr. 

*•  Toxicologic  Geiierale. 

"  Ibid. 

»  London  Medical  Gazclh;  vol.  xxv.  p.  285,  Nov.  15,  1839. 
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that  the  contents  of  the  stonjach  manifest^  no  adiity  to  ^^J^  ^J^^ 
any  chloride  be  recognised  by  nitrate  of  -I  j,^^^^^^^^^^^^^^         The  particular 
stomach  and  duodenum  or  m  the  contents  of  the  ^tomacn^^  i> 
nature  of  the  chemical  changes  effected  by  it  m  the  organic  ^^^^f  J 
rcomes  in  contact,  is  not  so  well  understood  as  m  the  case  .f  P^^^^^^^^^ 
nitrTacid.    Its  chmical  action  is  less  energetic  than  either  mtric  or  sulphuric 

''uses     a  Internal  or  i^m. ^..-Hydrochloric  acid  has  been  employed  in 

Lployed  to  counteract  phosphatic  deposits  m  the  urine  '  P^'^^Vt 

and  178).    After  acopious  evacuation,  it  is,  according  to 
efficacious  remedy  for  preventing  the  generation  of  worms;  for  which  purpose 
fe  X"  quassil  stronger  thai?  that  of  the  ^^^^^^^^^^^^^^ 
vehicle.    It  has  been  employed  with  benefit  m  • 
Two  facts  ffive  a  remarkable  interest  to  the  employment  of  this  acid  lu  dyspeptic 
Jompt  nts-  Lmd^^^^^^    it  is  a  constituent  of  the  healthy  gastric  juice  and 
To&ien  Sd  with  mucus,  it  has  a  solvent  or  diges^e  po-  -  ^^^^ 
case  of  various  articles  of  food,  as  before  mentioned.     Lastly   Mro^^o  c 
acid  has  been  used  in  scrofulous  and  venereal  affections,^  m  hepatic  dis 

°'t''^;tL^«/.-In  the  concentrated  form  ^      employed  as  a  caustic  to 
deskoy  warls,  and  as  an  application  in  sloughing  phagedena  though  for  the 
ktt  'purpose  it  is  inferiorTo  nitric  acid.    Van  SwietenB  employe^^^^^^^^ 
crum  oris  ;  and  more  recently  Bretonneau*  has  spoken  m  the  highest  ttrms 
of  its  efficacy  in  angina  membranacea,  commonly  termed  diphtheritis.    It  s 
apphed  to  the  throat  by  a  sponge.    Properly  diluted  it  forms  a  serviceable 
gamle  in  ulceration  of  the  mouth  and  throat.    The  objection  to  its  use  as  a 
garile  is  its  powerful  action  on  the  teeth  :  to  obviate  this  as  much  as  possible 
the  mouth  is  to  be  carefully  rinsed  each  time  after  usmg  the  gargle,    it  is 
sometimes  applied  to  ulcers  of  the  throat  by  means  of  a  sponge  Water 
acidulated  with  this  acid  has  been  apphed  to  frost-bitten  parts  to  chilblains, 
&c.    An  injection  composed  of  from  eight  to  twelve  drops  of  the  acid  to  tliree 
or  four  ounces  of  water,  has  been  employed  as  an  injection  in  gonorriioea. 
Administration.— It  is  given,  properly  diluted,  m  doses  of  trom  hve  to 

fifteen  or  twenty  minims.  -i    .1  i. 

Antidotes.— In  a  case  of  poisoning  by  hydrochloric  acid,  the  antidotes 
(see  anle,  p.  164)  are  chalk,  whiting,  magnesia  or  its  carbonate,  and  soap; 
and  in  the  absence  of  these,  oil,  the  bicarbonated  alkalies,  milk,  white  ot  egg, 
or  demulcents  of  any  kind.  Of  course  the  gastro-enteritis  is  to  be  combated 
in  the  usual  way. 

ACIDUM  IIYDROCIILORICUM  DILHTUM,  L. ;  Acidum  Muriaticum  dilutum, 

1  It  has  recently  been  stated,  that  the  free  acids  of  the  [gastric  juice  are  the  phosphoric  aud  lactic  ; 
and  that  the  hydrochloric  is  derived  from  the  chlorides  of  sodium  aud  potassium. 

2  London  Medical  Review,  vol.  ii.  p.  ^TH,  Lond.  1830.^ 
•WJaww<?wi«nV*,  Eng.  Transl.  vol.  iv.  p.  31,  Edtnb.  1776.  _ 

^  Reclierches  mr  I'hjlammalion  xpccinle  du  iissu  muqueux,  et  cn  particuher  sur  la  diphihente, 
antjine  maligne,  ou  crort/p  opidcmique,  Paris,  1826. 
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E.  D. ;  Diluted  Muriatic  Acid.  (Hydrochloric  Acid,  f^v.  [iv.  E  and  Z)  ]  • 
DistiUed  Water,  f5xv.  [xij.  E.  and  xiij.  Z).] )— The  dose  is'from  5ss.  to  ^j.  The 
most  agreeable  mode  of  exhibiting  it  is  in  the  infusion  of  roses,  substituting 
the  hydrochloric  for  sulphuric  acid.  The  specific  gravity  of  the  London  acid 
is  1-043,  the  Edmburgh,  1-050,  and  the  Dublin,  1'045.  One  hundred  grains 
of  the  Loudon  acid  are  saturated  by  ]  68  grains  of  crystals  of  carbonate  of 
soda. 


17.  Sulphuris  Dichloridum.  — Bichloride  of  Sulph 


'Formula  S^Cl.    Equivalent  Weight  67-5.    Equivalent  Volume  of  the  Vapour  1 


Profochloride  ofsulphirj  hypochloride  of  sulphur  ;  subchloride  of  sulphur  :  sulphur  chlo- 
ratum  ;  hypochloretum  sulphurosum  ;  bisulphuret  of  chlorine;  chlorum  hi/per  sulphur  atum.— 
Discovered  by  Dr.  T.  Thomson  in  1803.  Obtained  by  transmitting  dry  clilorine  gas  over 
washed  and  dried  flowers  of  sulphur  until  these  are  for  the  most  part  dissolved.  The 
decanted  fluid  is  to  be  distilled  by  a  gentle  heat  from  the  excess  of  dissolved  sulphur. 
_  It  is  a  brownish -yellow  oily  liquid,  whose  specific  gravity  is  1-687.  It  fumes  in  the 
air.  Its  odour  is  strong,  and  somewhat  like  that  of  sea  plants.  Its  taste  is  acrid,  hot, 
and  bitter.  When  the  eyes  are  exposed  to  its  vapour,  it  excites  a  copious  flow  of  tears, 
and  a  pauiful  sensation,  like  that  caused  by  peat-smoke.  When  dropped  into  water,  it  is 
gradually  converted  into  hydrochloric  acid,  sulphur,  and  hyposulphurous  acid ;  the  latter 
resolving  itself  into  sulphurous  acid  and  sulphur.  gS^Cl-t- 2HO=2HCl  +  SO-  +  2S.  It 
consists  of  32  parts  of  sulphur  and  35-5  of  chlorine. 

Dichloride  of  sulphur  has  been  employed  m  medicine  both  as  an  external  and  as  an 
iaternal  remedy.  In  obstinate  lepra  and  psoriasis,  an  ointment  composed  of  one  drachm 
of  the  dichloride  to  an  ounce  of  lard  has  been  used  with  great  success.  J3iett  also 
employed  it  in  the  form  of  ointment  in  skin  diseases  (Merat  and  De  Lens).  Internally, 
Derksenyc^  employed  it  in  obstinate  gouty  pains  with  stomach  complaints,  and  also  in  a 
dangerous  nervous  fever.  He  gave  it  in  doses  of  ten  drops,  dissolved  m  ether,  and  taken 
in  wine.  It  deserves,  however,  to  be  noticed,  that  although  ether  at  first  dissolves,  it 
■gradually  decomposes  the  dichloride. 


Order  VIII.  IODINE  AND  ITS  COMBINATIONS  ^TH 
OXYGEN,  HYDKOGEN,  SULPHUR,  AND  CHLORINE. 

18.  lODINIUM.- IODINE. 


Symbol  I.   Equivalent  Weight  126.   Equivalent  Volume  of  Iodine  Vapour  ]  or 

History. — Iodine  was  discovered  in  1811  by  M.  Courtois,  a  saltpetre 
manufacturer  at  Paris.  It  was  first  described  by  Clement  in  1813,  but 
was  afterwards  more  fully  investigated  by  Davy  and  Gay-Lussac.  It  was 
named  iodine  [iodinium,  Ph.  L.  and  D.  ;  iodineum.  Ph.  Ed. ;  iodi/ni ; 
iodina)  from  tw^^ye,  violet-coloured ;  on  account  of  the  colour  of  its  vapour. 

Natuiul  History. — It  exists  in  both  kingdoms  of  nature." 


1  Dullos,  Die  LeJtro  von  d.  chem.  Arsndmilteln,  Breslau,  1842. 

-  Since  tlic  publication  of  the  first  edition  of  this  work,  1  have  met  wiMi  S.  E.  Sarpliaii's  Com 
mcnlalio  de  lodio,  Lugdmii,  1835,  in  whieli  is  I'ouiid  the  must  extensive  list  of  naliy  iii  bodies  cou. 
tainiug  iodine,  of  any  work  with  wliieh  I  urn  acquainted. 


Natural  History.  ^^"^ 

a  In  the  Inoboanised  KiNGDOM.-Vauquelm  met  with  iodide  of  silver  in  a  mi^ei^al 

brought  from  Mexieo;  aird  Mentzel  fovmd  iodme  -.^yjjV^^^d iSof^^^^^^^ 
cadmium.   It  has  also  been  met  with  m  an  ore  of  lead  i    Del  liio  tound  ipaj'ie  o^^^^   ,  ^ 
in  Eco    Iodine  is  said  to  have  been  found  in  coals.^   An  alkaline  f/J^^^^^ 
detected  in  the  Chili  nitrate  of  soda.   In  sea  water  iodine  has  hkewise  been  ^^overeA 
wheie  it  probSy  exists  as  an  iodide  of  sodium  or  of  magnesium    Many  ^/^^ral  wa^rs 
ronton  it^   It  was  detected  by  Mr.  Copeland^  in  the  carbonated  ^1^^  J^^^^^^  °  ,2°^  ?f 
Zut  on  grain  of  iodine  was  found  V  Dr  paubeny^n  ten  gal  ons  of  the  water ^o^^ 
Robin's  win  at  Leamington,  in  Wai-wickshire.    In  the  old  well  at  Cheltenham  the 
quantity  was  not  more  th^n  oke  grain  in  sixty  gallons.    It  is  a  ^jeq-nt  co^^ 
brine  springs  (see  ante,  p.  315).    In  a  brine  sprmg  at  Nantwich,  m  Chesh^^^^^^ 
about  a  erain  of  iodine  in  twelve  gallons.    In  the  sulphurous  water  of  Castel  Nuovo  d  Asti 
£  w£ Tco^ered  by  Cantu.  ^  In  some  of  the  mineral  waters  of  Ge^any  f  ^^^^^^^^^ 
South  America,  it  has  also  been  detected.^    Puchs  found  it  m  the  rock  salt  of  the  iyroi 

81™  Organised  KiNGDOM.-Of  animals  containing  lodme  I  may  mention  the 
m  dZi^  Gorffonia,  Doris,  Venus,  &c.:  likewise  Sepia,  the.  envelopes  ot  the  eggs 
Kiich  cSin  it^  aA  insect  has  been  found  near  Ascoli  in  It^J,  which  f-^a^ 
described  under  the  name  of  Mus  fcetidmimus,  contaming  iodine.  Ihe  animal  emits, 
then  dltrbed,  a  yellow  fluid  strongly  smelling  of  iodine,  and  ---f^!,^^^^^ 
the  characteristic  violet  colour  with  starch.?  Iodine  has  been  detected  m  tJie 
dl  of  Te  co  i  riiv^r.^  A  very  considerable  number  of  vegetables,  particularly  those 
beloulino'  to  he  family  Algis,  yield  it.  The  following  are  sonie  instances 
vSosus'f.  serratus,  and  F.  noLus  ;  Laninaria  saccharina,  and  ilMo^Za 
siliqtwsa;  Chorda  Filum;  Oelidium  cartilagineum  ;  Eahjseris  poli/podioid^^  Fh^llophora 
SZ:  Rhodomenia  palrnatu;  Ulva  Lima;  Forphyra  umbihcahs ;  Fadma  Favoma ; 
aigartinaHelminthocorton;  Ky^d.^omQoii\^^-ii^Q  Conferva.  .    no.o.r.w  fmm 

"The  foUowing  table,  drawn  up  by  Mr.  Whitelaw,  a  manufacturer  m  Glasgow  from 
his  own  experiments,  shows  the  proportion  of  iodine  contamed  m  some  of  the  most  com- 
mon Algse  on  our  sea-coasts  : — 

Batios  of  Iodine.  Ratios  of  Iodine. 


Laminaria  digitata    100 

Laminaria  bullosa    65 

Laminaria  saccharina    35 


Fucus  serratus   20 

Fucus  bulbosus  •••  1^ 


The  quantities  of  chloride  of  potassium  in  those  Algee  follow  nearly  the  same  ratio. 
Professor  Graham  states  that,  according  to  Mr.  Whitelaw,  the  long  elastic  stems  ot  the 
Rhodomenia  palmata  afford  most  of  the  iodine  contained  in  kelp. 

Professor  Graham"^  has  suggested  the  manufacture  of  iodme  from  Guernsey  kelp,  which 
being  the  produce  of  deep  sea  fuci,  contains  more  iodine  than  ordinary  kelp. 

It  has  been  found  in  several  species  of  phsenogamous  plants,  as  Zostera  marina;  and, 
more  recently,  in  two  growing  in  Mexico— namely,  a  species  of  Agave,  and  one  ot  batsola. 

[Iodine  has  been  detected  in  plants  growing  in  fresh  water  by  M.  Adolphus  Lhatm. 
Those  growing  in  running  water,  and  in  water  much  disturbed  by  winds,  contain  more 
than  plants  growing  in  stagnant  pools.  M.  Chatiu  failed  entirely  in  detecting  iodine  m 
land  plants,  having  examined  a  considerable  number  for  the  purpose.  The  aquatic  plants 
in  which  he  found  it  were  the  water-cress  (nasturtium  oflieinale)  nasturtium  amphibium; 
conferva  crispata,  chara  fcetida,  fontinalis  antipyretica,  typha  augustifoha  and  minima, 

1  Journ.  de  Pharmacie,  torn,  xxiii.  for  1837,  p.  29. 

2  Land,  and  E'Jinb.  Philosoph.  Mag.  for  Nov._1839. 

3  Edinburgh  Nev)  Fhilosophical  Journal,  vol.  i.  p.  159. 

*  Phil.  Trans.  1830,  Part  ii.  p.  223.  . 

*  Gairdner,  Essay  on  the  Natural  History,  Origin,  Composition,  and  Medicitial  Fleets  of  Mineral 
and  Thermal' Springs,  p.  27,  Ediub.  1832. 

«  Graelin,  Ilandlmch  der  Chemie,  Bd.  i.  S.  350. 

7  Dulk,  Die  Preussische  Pharmakopoe,  Bd.  i.  S.  583,  Leipzig,  1829  ;  and  British  and  Foreign 
Medical  Review  for  January  1838,  p.  163. 

*  Jourv.  de  Pharmacie,  torn,  xxiii.  p.  501. 
'  Thomson,  Organic  Chemistry,  p.  946. 

Mem.  and  Proceedings  of  the  Chemical  Society,  vol.  iii.  p.  253. 
"  Journal  de  Pharmacie,  torn,  xxiii.  p.  31. 
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Fig,  70. 


scirssus  lacustris,  arundo  pliragmites,  acorus  calamus,  sagiHaria,  potamogclon  crispum 
and  pectiaatuai,  verouica  beccabuiiga,  phellaadrium  aquaticum,  gratioia,  ranunculus 
flammula.  M.  Chatin  concludes  that  tliis  iodine  comes  from  every  part  of  the  earth,  from 
which,  associated  with  chlorides,  it  is  dissolved  out  by  the  flowing  of  the  water.  This 
explains  why  plants  in  running  streams  contain  most  iodine.^ — Ed.] 

Preparation. — British  iodine  is  exclusively  manufactured  at  Glasgow, 
from  the  kelp  of  the  west  coast  of  Ireland  and  the  western  islands  of  Scotland. 

The  kelp  is  broken  into  pieces  and  lixiviated  in  water,  to  which  it  yields 
about  half  its  weight  of  salts.  Tne  solution  is  concentrated  by  evaporation, 
and  thereby  deposits  soda  salts  (common  salt,  carbonate  and  suljjhate  of 
soda),  and  on  cooling  also  lets  fall  crystals  of  chloride  of  potassium.  The 
mother  liquor  (called  iodine  ley)  is  dense^  dark-coloured,  and  contains  the 
iodine,  in  the  form,  it  is  believed,  of  iodide  of  sodium.  Sulphuric  acid  is 
added,  to  render  the  liquid  sour,  by  which  carbonic  acid,  sulphuretted  hydrogen, 
and  sulphurous  acid  gases  are  evolved,  and  sulphur  is  deposited.  The  work- 
men set  fire  to  the  sulphuretted  hydrogen  as  it  escapes,  to  obviate  its  bad 
effects.  The  acid  ley  is  then  introduced  into  a  leaden  still  (fig.  7  0,  a),  and 
heated  to  140°  P.,  when  binoxide  of 
manganese  is  added.  A  leaden  head 
having  two  stoppers  [b  and  c)  is  then 
adapted  and  luted  with  pipe-clay,  and  to 
the  neck  of  the  head  is  fitted  a  series  of 
spherical  glass  condensers  {d),  each  having 
two  mouths  opposite  to  each  other,  and 
inserted  the  one  into  the  other.  Iodine 
is  evolved,  and  is  collected  in  the  con- 
densers. The  process  is  watched  by 
occasionally  removing  the  stopper  c,  and 
additions  of  sulphuric  acid  or  manganese 
are  made  by  h,  if  deemed  necessary.^ 

The  following  is  the  mutual  reaction 
of  sulphuric  acid,  binoxide  of  manganese, 
and  iodide  of  sodium  : — Two  equivalents 
of  sulphuric  acid  react  on  one  equivalent 
of  binoxide  of  manganese,  and  on  one 
equivalent  of  iodide  of  sodium ;  and  yield  one  equivalent  of  iodine,  one  equi- 
valent of  sulphate  of  soda,  and  one  equivalent  of  the  sulphate  of  the  protoxide 
of  manganese.    Nal  -f  MnO^  +  %^0^  =  NaO,S03  +  MnO,  SO^  + 1. 


Iodine  Leaden  Still  and  Glass  Receiver. 


Materials. 
1  eq.  Iodide  of  Sodium 

1  eq.  Binoxide  Mangan. 

2  eq.  Sulphuric  Acid — 


Composition. 

,  .„  f  1  eq.  Iodine  126  

i*'^\leq.  Sodium  ....  ^^ji  eg.  Soda  31 

. .  r  1  eq.  Oxygen   8 

\  \  eq.Protox.Mang.  36, 

„n  r  1  eq.  Siilph.  Acid. .  40 
^"ll  eq.  Sulph.Acid..  40 


Products. 
1  eq.  Iodine   126 


273 


273 


-  1  eq.  Sulphate  Soda   71 

1  eq.  Protosulpliate  Mang.  76 

273 


The  evolution  of  iodine  in  tlie  preceding  process  may  also  be  accounted  for  in  anotlior 
way.    By  the  mutual  reaction  of  sulphuric  acid,  binoxide  of  manganese,  and  a  chloride  (as 


1  Comptes  rendus  :  Pharmaceui/ca/  Tran.sadioiis,  vol.  x.  p.  80. 

2  For  further  details,  consult  Gnihiiiirs  KlanmLi  of  Chcimstri/, 
Dr.  Tlioruson,  in  Hie  Athenwum  for  1840,  p.  772. 


vol.  i.  p.  SSJ-.     See  also 


Properties;  Characteristics. 

of  sodium  or  potassium),  chlorine  is  set  free.    Tins  reacting  on  ^f/"^^^^^^ 

liberate  iodine  and  form  chloride  of  sodium.    Or  thehydnodic  acid  ^^^^^^^ 

tion  of  iodide  of  sodium  by  sulphuric  acid  may  be  decomposed  by  the  nascent  chlorine. 

Properties.— Iodine  is  a  crystallisable  solid,  its  primary  form  being  a 
rhombic  octahedron^  (see  ante,  p.  145) .  It  is  usually  met  with  m  micaceous, 
soft,  friable  scales,  having  a  greyish-black  colour,  a  metallic  lustre  an  acrid 
hot  taste,  and  a  disagreeable  odour,  somewhat  similar  to  that  ol  chlorine,  it 
fuses  at  about  245°  P.,  and  at  347°  is  volatilised,  though  the  vapour  rises 
alon-  with  that  of  water  at  213°  Iodine  vapour  is  of  a  beautiful  violet  colour, 
and  has  a  great  specific  gravity-namely,  8-7 IG,  according  to  Dumas.  Iodine 
requires  7000  times  its  weight  of  water  to  dissolve  it,  but  alcohol  and  ether 
are  much  better  solvents  for  it.  . 

Characteristics.— hxihQ  free  state  iodine  is  distinguished  from  most  other 
bodies  by  the  violet  colour  of  its  vapour,  and  by  its  forming  a  blue  compound 
(iodide  of  starch)  with  starch.  So  delicate  is  this  test,  that,  according  to 
Stromeyer,  water  which  does  not  contain  more  than  one-four-hundred-and-htty 
thousandth  of  its  weight  of  iodine  acquires  a  perceptibly  blue  tinge  on  the 
addition  of  starch.  This  blue  colour  is  destroyed  by  heat;  and,  therelore,  m 
testing  for  iodine,  the  liquids  employed  should  be  cold:  an  excess  ot  alkali 
also  destroys  it  bv  forming  two  salts,  an  iodate  and  an  iodide,  but  by  super- 
saturating with  acid  the  colour  is  restored.  The  action  of  lodme  on  starch  is 
also  impeded  by  some  organic  constituents  of  plants. 

Indigo-blue,  when  heated  on  platinum-foil,  evolves  a  purpUsh  smoke  somewhat  simHar 
in  colour  to  the  vapour  of  iodine.  .  .       j  ,   j  •  n      j  „  „ 

Iodine  as  well  as  the  mineral  acids  (sulphuric,  nitric,  and  hydrochloric,)  produces  a  blue 

colour  with  narceine  (see  Opium).  ,  ,  •    -i.  ^ 

When  iodine  is  in  combination  with  oxygen,  starch  will  not  recognise  it.  1  or  example, 
if  a  little  starch  be  added  to  a  solution  of  iodic  acid,  no  change  of  colour  is  observed ;  but 
if  some  deoxidating  substance  be  now  employed  (such  as  sulphurous  acid)  the  blue  colour 
is  immediately  produced.  If  iodine  be  combined  with  a  base  (as  with  hydrogen,  potassiuni, 
or  sodium)  forming  a  soluble  iodide,  chlorine  or  sulphuric  or  nitric  acid  must  be  employed 
to  remove  the  base  ;  and  the  iodine  being  then  set  free,  will  react  on  the  starch,  ibis  is 
the  mode  of  proceeding  to  detect  iodine  in  the  urine  of  a  patient ;  for  the  niere  addition 
of  stai-ch  will  not  suf&ce.  Excess  of  chlorine  will  unite  with  the  disengaged  lodme,  and 
cause  the  blue  colour  to  disappear.  .-if    •  j- 

[Mons.  Rabourdinhas  shown  that  chloroform  is  an  exceedingly  delicate  test  tor  lOdme. 
He  applies  it  as  foUows :— About  three  drachms  of  a  solution  containing  iiniVbs  ot  its 
weight  of  iodide  of  potassium  is  acidulated  with  two  drops  of  nitric  acid,  and  titteen  to 
twenty  drops  of  sulphuric  acid  ;  about  fifteen  grains  of  chloroform  are  then  added.  On 
agitating  this  the  chloroform  assumes  a  violet  tmt.^ 

Dr.  David  Price^  has  also  lately  proposed  to  detect  iodides  by  mixing  the  suspected 
matter  with  starch  paste  acidulated  with  hydrochloric  acid  and  adding  a  solution  of  nitrate 
of  potash.  A  blue  colour  is  produced  if  iodine  be  present.  In  this  way  he  states  he  has 
detected  the  ^^nr^TTotb  part  of  iodine  dissolved  in  water  as  iodide  of  potassium. 3— Ed.] 

The  metallic  iodides  are  known  as  follows  : — Heated  with  concentrated 
sulphuric  acid  in  a  glass  tube,  they  evolve  gaseous  iodine,  known  by  its  violet 
colour.  The  insoluble  iodides  are  frequently  characterised  by  their  colour  : 
heated  with  carbonate  of  potash,  they  are  decomposed,  and  yield  iodide  of 
potassium.    The  insoluble  iodides  are  recognised  by  the  action  of  nitric  acid 

*  Buchner's  Eepertonum  fur  die  Pharmade,  2ter  Reihe,  Band  xs.  S.  43,  Niirnberg,  1841. 

*  Pharmaceutical  Transactions,  vol.  x.  p.  551. 
^  Ibid.  vol.  xi.  p.  182. 
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and  starchj  above  mentioned.  They  yield  with  nitrate  of  silver  a  yellowish- 
white  precipitate  {iodide  of  silver),  which,  like  chloride  of  silver,  is  insoluble 
in  dilute  nitric  acid,  but,  unlike  this,  is  scarcely  soluble ^in  caustic  ammonia. 
The  iodides  also  yield  a  yellow  precipitate  [iodide  of  lead)  with  a  solution  of 
the  salts  of  lead,  and  a  scarlet  precipitate  {hiniodide  of  mercury)  with  the 
perchloride  of  mercury. 

Impuuitiios. — The  iodine  of  commerce  is  always  contaminated  with  variable 
proportions  of  water.  An  ounce,  if  very  moist,  may  contain  a  drachm,  or 
perhaps  even  a  drachm  and  a  half,  of  water.  This  fraud  is  detected  by  com- 
pressing the  iodine  between  folds  of  blotting-paper.  In  this  moist  state  it  is 
"unfit  for  maldng  pharmaceutic  preparations  of  fixed  and  uniform  strength," 
and  the  Edinburgh  College  gives  the  following  directions  for  purifying  it : — 

"  It  nrast  be  dried  by  being  placed  in  a  shallow  basin  of  earthenware  in  a  small  con- 
fined space  of  air  with  ten  or  twelve  times  its  weight  of  fresh-burnt  lime,  till  it  scarcely 
adheres  to  the  inside  of  a  dry  bottle." 

To  obtain  it  in  large  crystals,  it  requires  to  be  resublimed  in  an  alembic  on 
a  sand-bath. 

Various  substances,  such  as  coal,  plunibago,  hinoxide  of  manganese, 
sand,  and  charcoal,  are  also  said  to  have  been  employed  for  the  purpose  of 
adulterating  iodine;  but  in  no  samples  of  iodine  which  I  have  examined 
have  I  ever  found  any  of  these  substances.  [Dr.  Herzog  mentions  as  acci- 
dental adulterations,  water,  chloride  of  iodine,  clay,  and  cyanide  of  iodine, — 
the  latter  formed  by  the  decomposition  of  marine  animals  in  the  kelp-coal. 
8ulphuret  of  antimony,  galena,  and  bitartrate  of  potash,  are  quoted  by  him 
as  intentional  adulterations,  in  addition  to  those  above  mentioned.  See 
Centralblatt,  No.  39,  1850;  Pharm.  Trans,  vol.  x.  p.  311.— Ed.]  Pure 
iodine  is  completely  soluble  in  alcohol,  and  evaporates,  when  heated,  without 
leaving  any  residuum.  Any  matter  insoluble  in  alcohol,  or  not  vaporizable 
by  heat,  is  an  adulteration. 

The  London  College  gives  the  following  note  referring  to  the  purity  of 
iodine  of  commerce : — 

"Black,  metallic  lastre,  having  the  odour  of  chlorme.  On  the  application  of  heat  it 
first  fuses,  and  is  then  volatilised.  It  is  dissolved  by  rectified  spirit.  This  liquor  gives  a 
blue  colour  with  starch.  Thirty -nine  grains  of  iodine  dissolved  by  a  gentle  heat  with 
nine  grains  of  lime  in  tlu-ee  ounces  of  water  imbue  the  liquor  with  a  yellow  or  brownish 
colour." 

The  Minlurgh  College  gives  the  following  criteria  of  its  goodness  :— 

"Entirely  vaporisable:  thirty-nine  grains,  with  nine  grains  of  quicklime  and  three 
ounces  of  water,  when  heated  short  of  ebullition,  slowlv  form  a  perfect  solution,  whicli  is 
yellowish  or  brownish,  if  the  iodine  be  pure,  but  colourless  if  there  be  above  two  per  cent. 
o£  water  or  other  impurity." 

Physiological  Effects,  a.  On  Vegetables.— Qmbi  states  that  seeds 
placed  in  pure  sand  and  moistened  with  a  solution  of  iodine,  germinate  more 
readily  than  seeds  sown  in  the  usual  way.  Vogel,  however,  asserts  that  iodine, 
so  far  from  promoting,  actually  checks  or  stops  germination.^ 

/3.  On  Animals  generally.— On  horses,  dogs,  and  rabbits,  it  operates  as 
an  irritant  and  caustic  poison,  though  not  of  a  very  energetic  kind.  Magendie 

1  De  Candolle,  Physiologie  Vegctale,  I.  iii.  p.  133?. 
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threw  a  drachm  of  the  tincture  of  iodine  into  the  veins  of  a  dog  without  causing 
Z  o^^::Xis^  Dr.  Cogswell  has  repeated  this  ^^^^^^^^^^ 
was  slightly  affected  q.nly.^  The  last-mentioned  ^^^terjound  that  two  dra^^^^^^^ 
of  the^indure  caused  death.  But  something  must  be  ^^^^^^ed  to  the  alcoho^ 
employed.  Orfila3  applied  72  grains  of  sohd  iodine  to  a  wound  on  the  back 
of  a  dog  :  local  inflammation,  but  no  other  inconvenience  resulted.  One  or 
two  drachms  administered  by  the  stomach  caused  vomiting,  and  when  th^ 
was  prevented  by  tying  the  oesophagus,  ulceration  o  the  alimentary  canal,  and 
death,  took  place.  Mr.  Dick*  gave  iodine  in  verv  large  doses  to  a  horse  for 
three  weeks,  but  the  only  symptom  which  could  be  referred  Jo  its  influence 
was  an  unusual  disregard  for  water.  The  average  daily  allowance  was  two 
drachms,  administered'in  quantities  ascending  from  a  drachm  up  to  two  ounces. 
Dr.  CogswelP  gave  73  grains  of  iodine  to  a  dog  m  nine  days.  Tive  days 
after  the  cessation  of  the  iodine,  the  dog  was  killed  :  the  urine  contained  a 
highly  appreciable  quantity  of  iodine,  and  a  trace,  and  but  a  trace,  of  iodine 
was  found  in  the  blood,  brain,  and  stomach.  ^     •       ^    mi,  . 

y  Oh  Man  —The  local  action  of  iodine  is  that  of  an  irritant.  1  he  nature 
of  its  chemical  action  on  the  tissues  has  been  already  explained  (see  ante,  p. 
97)  Applied  to  the  skin,  it  stains  the  cuticle  orange-yellow,  causes  itching, 
redness,  and  desquamation.  If  the  vapour  of  it,  mixed  with  air,  be  inhaled, 
it  excites  cough  and  heat  in  the  air-passages.  On  a  secreting  surface  its 
alcoholic  solution  acts  as  a  desiccant.  Swallowed  in  large  doses,  it  irritates 
the  stomach,  as  will  be  presently  mentioned.  ,     ,   .  ,  i 

The  general  effects  of  iodine  and  its  compounds  on  the  body  have  been 
already  noticed  (see  ante,  p.  186).  They  may  be  considered  under  the  two 
heads— of  those  arising  from  the  use  of  small,  and  those  produced  by  large 

doses.  .       ,    •   ,1      IT  J.- 

a«.  In  small,  medicinal  doses,  we  sometimes  obtain  the  palliation,  or  even 
the  removal  of  disease,  without  any  perceptible  alteration  m  the  functions  of 
the  body.  Thus,  in  a  case  of  chronic  mammary  tumor  which  fell  under  my 
observation,  iodine  was  taken  daily  for  twelve  months,  without  giving  rise  to 
any  perceptible  functional  change,  except  that  the  patient  was  unusually  thm 
during  this  period.  Sometimes  it  increases  the  appetite— an  effect  noticed 
both  by  Coindet^  and  by  Lugol,7  from  which  circumstance  it  has  been  de- 
nominated a  tonic.  But  the  long-continued  use  of  it,  in  large  doses,  has 
occasionally  brought  on  a  slow  or  chronic  kind  of  gastro-enteritis— an  effect 
which  I  believe  to  be  rare,  and  only  met  with  when  the  remedy  has  been  in- 
cautiouslv  administered. 

In  irritable  subjects,  and  those  disposed  to  dyspepsia,  it  occasions  nausea, 
sickness,  heat  of  stomach,  and  loss  of  appetite,  especially  after  its  use  has  been 
continued  for  some  days  ;  the  bowels  are  oftentimes  shghtly  relaxed,  or  at  least 
they  are  not  usually  constipated.  More  than  one-third  of  the  patients  treated 
by  Lugol  experienced  a  purgative  effect ;  and  when  the  dejections  were 


1  Formulaire. 

2  Expen7nental  Essay  on  Iodine,  p.  31,  1837. 

3  Toxicologie  generale. 

■»  Cogswell's  Essay,  p.  24. 
5  Op.  cit.  p.  60. 

"  Biblioth.  Univers.  torn.  xiv.  Sciences  et  Arts. 
7  Essays,  translated  by  Br.  O'Shaughuessy. 
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numerous,  colics  were  pretty  frequent.^    Gendriu^  and  Manson,^  however, 
observed  a  constipating  effect  from  the  use  of  iodhic. 

The  action  of  iodine  on  the  organs  of  secretion  is,  for  the  most  part,  tliat 
of  a  stimulant ;  that  is,  the  quantity  of  fluid  secreted  is  usually  increased, 
though  this  effect  is  not  constantly  observed.    Jorg*  and  his  friends  found, 
in  their  experiments  on  themselves,  that  small  doses  of  iodine  increased  the 
secretion  of  nasal  mucus,  of  saliva,  and  of  urine,  and  they  inferred  that  a 
similar  effect  was  produced  on  the  gastric,  pancreatic,  and  biliary  secretions. 
"  Iodine,"  says  Lugol,^    is  a  powerful  diuretic.    All  the  patients  using  it 
have  informed  me  that  they  pass  urine  copiously."     Coindet,  however, 
expressly  says  that  it  does  not  increase  the  quantity  of  urine.    In  some  oases 
in  which  I  carefully  watched  its  results,  I  did  not  find  any  diuretic  effect. 
Iodine  frequently  acts  as  an  emmenagogue.    Coindet,  Sablairoles,^  Brera,^ 
Magendie,^  and  many  others,  agree  on  this  point ;  but  Dr.  Manson^  does  not 
believe  that  it  possesses  any  emmenagogue  powers,  further  than  as  a  stimulant 
and  tonic  to  the  whole  body.    In  one  patient  it  occasioned  so  much  sickness 
and  disorder  of  stomach,  that  the  menstrual  discharge  was  suppressed  altogether. 
On  several  occasions  iodine  has  caused  salivation  and  soreness  of  mouth.  In 
the  cases  noticed  by  Lugol  the  patients  were  males.    In  the  Medical  Gazette, 
vol.  xvii.  for  1836,  two  instances  are  mentioned, — one  by  Mr.  Winslow  (p. 
401),  the  other  by  Dr.  Ely  (p.  480).    Other  cases  are  referred  to  in  Dr. 
Cogswell's  work.     This  effect,  however,  I  believe  to  be  rare.    De  Carro 
(quoted  by  Bayle^o)  denies  that  iodine  causes  salivation,  but  says  it  augments 
expectoration.    Lastly,  diaphoresis  is  sometimes  promoted  by  iodine. 

Two  most  remarkable  effects  which  have  been  produced  by  iodine  are — 
absorption  of  the  mammce  and  wasting  of  the  testicles.  Of  the  first  of 
these  (absorption  of  the  mammee),  three  cases  are  reported  in  Hufeland's 
Journal,^^  one  of  which  may  be  here  mentioned.  A  healthy  girl,  twenty  years 
of  age,  took  the  tincture  of  iodine  during  a  period  of  six  months  for  a  bron- 
chocele,  of  which  she  became  cured ;  but  the  breasts  were  observed  to  diminish 
in  size,  and,  notwithstanding  she  ceased  to  take  the  remedy,  the  wasting  con- 
tinued, so  that  at  the  end  of  two  years  not  a  vestige  of  the  mammae  remained. 
Sometimes  the  breasts  waste,  though  the  bronchocele  is  undiminished: 
Reichenau^2  relates  the  case  of  a  female,  aged  twenty-six,  whose  breasts  began 
to  sink  after  she  had  employed  iodine  for  four  months,  and  within  four  weeks 
they  almost  wholly  disappeared ;  yet  her  goitre  remained  unaffected.  With 
regard  to  the  other  effect  (wasting  of  the  testicle),  I  suspect  it  to  be  very  rare. 
I  have  seen  iodine  administered  in  some  hundreds  of  cases,  and  never  met 
with  one  in  which  atrophy  either  of  the  breast  or  testicle  occurred.  ]\Iagendie 
also  never  saw  these  effects,  though  they  are  frequent  in  Switzerland. 

1  Op.  cit.  p.  20. 

2  Bict.  de  Mat.  Med.  t.  iii.  p.  628. 

*  Medical  Researches  on  Iodine. 

*  Material  zu  einer  Arzneimiltell.  Leipzig,  1824. 
Essays,  p.  19. 

Journ.  gencrale  de  Med.  t.  xovii. 
'  Quoted  by  Baylc,  in  his  Biiliot/iique  de  Thcrapmtique,  t.  i.  p.  12'.). 

"  Forw.uJaire. 

'J  Medical  Researches  on  the  Effects  of  Iodine,  Lond.  1825, 

Op.  cit.  p.  50. 
"  Baylo,  op.  cit.  p.  162. 
"  Christison,  p.  180. 


PinsioLOGiCAL  Effects.  -^03 

A  disordered  condition  of  the  cerehro-spinal  system  has  in  several 
instances  been  caused  by  iodine.  Thas  slight  headache  and  g/ddm^^^^^ 
not  unfrequently  brought  on.  Lugol  tells  us  that,  by  the  use  of  lodj^tte^ 
baths,  headache,  drowsiness,  intoxication,  and  even  stupoi-,  are  producea. 
Analogous  symptoms  were  observed  in  some  of  Dr.  Manson  s  cases ;  and  in 
one  there  were  convulsive  movements.  .  i    •  -ic+Tir. 

A  specific  efect  on  the  skin  is  sometimes  produced  by  loduie,  besides  the 
diaphoresis  before  alluded  to.  Thus  Dr.  C.  YogeP  gives  an  account  of  a  lady 
twenty-eight  years  of  age,  of  a  saUow  complexion,  who,  from  the  internal 
employment  of  the  tincture  of  iodine,  became  suddenly  brown,  besides  suftermg 
with  other  morbid  symptoms.  After  some  days  the  skin  had  the  appearance 
of  having  been  smoked  !  Mr.  Stedman^  says  that  in  some  scrofulous  patients 
it  improVes  the  condition  of  the  hair  and  scalp.  Eed  hair  is  said  to  have 
assumed  a  chesnut-brown  colour  under  the  long-continued  internal  use  ot 

^°^The  rapid  emaciation  said  to  have  been  occasionally  produced  by  iodine,  as 
well  as  the  beneficial  influence  of  this  substance  in  scrofulous  diseases,  and 
the  disappearance  of  visceral  and  glandular  enlargements  under  its  use  have 
given  rise  to  an  opinion  that  iodine  stimulates  the  lymphatic  vessels  and 
glands  (see  ante,  pp.  179  and  1 80).  Manson,  however,  thmks  that  it  exerts 
-no  peculiar  or  specific  influence  over  the  absorbent  system,  which  only  parti- 
cipates in  the  general  effect  produced  on  the  whole  body.  And  Lugol  asserts 
that  instead  of  producing  emaciation  it  encourages  growth  and  increase  of  size. 

There  can  be  no  doubt  that  the  continued  use  of  iodine  must  have  some 
effect  over  the  general  nutrition  of  the  body,  and  by  modifying  the  actions 
previously  performed  by  the  various  organs  and  symptoms  it  may  at  one  time 
cause  the  embonpoint  described  by  Lugol,  and  at  another  have  the  re- 
verse effect :  in  one  case  it  may  promote  the  activity  of  the  absorbents,  and 
occasion  the  removal  of  tumors  of  considerable  size,  in  another  check  ulcera- 
tion (a  process  which  Mr.  Key,  in  the  19th  vol.  of  the  Medico-Chirurgical 
Transactions,  denies  to  be  one  of  absorption,  but  considers  to  be  one  of 
degeneration  or  disorganisation)  and  cause  the  healing  of  ulcers. 

Some  have  ascribed  to  iodine  an  aphrodisiac  operation.  Kolley  *  a 
physician  at  Breslau,  who  took  it  for  a  bronchocele,  said  it  bad  the  reverse 
eft'ect  on  him. 

In  some  instances  the  continued  use  of  iodine  has  given  rise  to  a  disordered 
state  of  system,  which  has  been  designated  iodism.  The  symptoms  (termed 
by  Dr.  Coindet,  iodic)  are  violent  vomiting  and  purging,  with  fever ;  great 
thirst;  palpitation;  rapid  and  extreme  emaciation ;  cramps,  and  small  and  fre- 
C[uent  pulse,  occasionally  with  dry  cough ;  and  terminating  in  death.  This 
condition,  however,  must  be  a  very  rare  occurrence  ;  for  it  is  now  hardly  ever 
met  with,  notwithstanding  the  frequency  a,nd  freedom  with  which  iodine  is 
employed.    But  it  has  been  noticed  by  Coinde.t,^  Gardner,^  Zink,7  Jahn,^  and 


'  Rust,  Ma(/azin,  Bd.  xiv.  p.  156. 

London  Medinal  Gazelle,  vol.  xv.  p.  447. 
'  Cliiuzcl,  Revue  Medicate,  Nov.  1834,  p.  30. 

Journ.  Coniplem.  t.  xvii.  p.  307. 

Op.  cit. 

"  Essay  on  the  Use  of  Iodine. 

'  Journ.  Complcm.  t.  xviii.  p.  126. 

*  Quoted  by  Chrislison,  p.  l81. 
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others.  The  daily  experience  of  almost  every  practitioner  proves  that  tlie 
dangers  resulting  from  the  use  of  iodine  have  been  much  exaggerated,  and  we 
can  hardly  help  suspecting  that  many  symptoms  which  have  been  ascribed  to 
the  injurious  operation  of  this  remedy  ought  to  have  been  referred  to  other 
causes;  occasioiiallyj  perhaps,  they  depended  on  gastro-enteritis.  In  some 
cases  the  remarkable  activity  of  iodine  may  have  arisen  from  some  idiosyncrasy 
on  the  part  of  the  patient.  Dr.  Coindet  attributes  the  iodic  symptoms  to  the 
saturation  of  the  system  with  iodine, — an  explanation  to  a  certain  extent 
borne  out  by  the  results  of  an  experiment  made  by  Dr.  Cogswell,  and  which 
I  have  before  mentioned :  I  allude,  now,  to  the  detection  of  iodine  in  the 
tissues  of  an  animal  five  days  after  he  had  ceased  taking  this  substance. 

In  very  large  doses  iodine  has  acted  as  an  irritant  poison.  In  a  fatal 
instance,  recorded  by  Zink,^  the  symptoms  were  restlessness,  burning  heat, 
palpitations,  very  frequent  pulse,  violent  priapism,  copious  diarrhoea,  excessive 
thirst,  trembling,  emaciation,  arid  occasional  syncope.  The  patient  died  after 
six  weeks'  illness.  On  another  occasion  this  physician  had  the  opportunity  of 
examining  the  body  after  death.  In  some  parts  the  bowels  were  highly  in- 
flamed ;  in  others  they  exhibited  an  approach  to  sphacelation.  The  liver  was 
very  large,  and  of  a  pale  rose  colour.  Such  cases,  however,  are  very  rare.  In 
many  instances  which  might  be  referred  to,  enormous  quantities  of  iodine  have 
been  taken  with  very  slight  effects  only,  or  perhaps  with  no  marks  of  gastric 
irritation.  Thus,  Dr.  Kenuedy,^  of  Glasgow,  exhibited  within  eighty  days 
953  grains  of  iodine  in  the  form  of  tincture  :  the  daily  dose  was  at  first  two 
grains,  but  ultimately  amounted  to  eighteen  grains.  The  health  of  the  girl 
appeared  to  be  unaffected  by  it.  It  should  here  be  mentioned,  that  the  pre- 
sence of  bread,  sago,  arrow-root,  tapioca,  or  other  amylaceous  matters,  in  the 
stomach,  wiU  much  diminish  the  local  action  of  iodine,  by  forming  an  iodide 
of  starch,  which,  as  will  hereafter  be  mentioned,  is  a  very  mild  preparation. ^ 

Modus  Operandi.— That  iodine  becomes  absorbed,  when  employed  either 
externally  or  internally,  we-have  indisputable  evidence  by  its  detection,  not 
only  in  the  blood,  but  in  the  secretions  (see  ante,  pp.  105  and  106).  Cantu* 
has  discovered  it  in  the  urine,  sweat,  saliva,  milk,  and  blood.  In  all  cases  it 
is  found  in  the  state  of  iodide.  Bennerscheidt^  examined  the  seram  of  the 
blood  of  a  patient  who  had  employed  for  some  time  iodine  ointment ;  but  he 
could  not  detect  any  trace  of  iodine  in  it.  In  the  crassamentum,  however, 
he  obtained  evidence  of  its  existence,  by  the  blue  tint  communicated  to  starch. 
It  may  be  readily  detected  in  the  urine  of  patients  who  have  been  using  iodine, 
by  adding  a  cold  solution  of  starch  and  a  few  drops  of  nitric  acid,  when  the 
blue  iodide  of  starch  is  produced. 

Uses.— As  a  remedial  agent  iodine  is  principally  valuable  for  its  resolvent 
influence  in  chronic  visceral  and  glandular  enlargements,  indurations,  thicken- 
ing of  membranes  (as  of  the  periosteum),  and  in  tumors.  In  comparing  its 
therapeutical  power  with  that  of  mercury,  we  observe  in  the  first  place  that  it 
is  not  adapted  for  febrile  and  acute  inflammatory  complaints,  in  several  of 
which  mercury  proves  a  most  valuable  agent.    Indeed,  the  existence  of  inliara- 


'  Journ.  ComjiUm.  t.  xviii. 

Dr.  CogswcU's  Essay. 
"  See  l,lio  cxpcrimcnta  of  Dr.  Buchannn,  prcscutly  lo  be  noticed. 

Journ.  da  (J/iimiii  Med, 
^  Ibid.  t.  iv.  [).  383. 
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matory  fever  is  a  contraindication  for  the  employment  of  iodine.  Secondly, 
iodine  is  especially  adapted  for  scrofulous,  mercury  for  syphilitic,  maladies; 
and  it  is  well  known  that  in  the  former  class  of  diseases  mercurials  are  for  the 
most  part  injurious.  Thirdly,  the  influence  of  iodine  over  the  secreting  organs 
is  much  less  constant  and  powerful  than  that  of  mercury;  so  that  in  reten- 
tion or  suppression  of  the  secretions  mercury  is  for  the  most  part  greatly 
superior  to  iodine.  Fourthly,  iodine  evinces  a  specific  influence  over  the 
diseases  of  certain  organs  {e.  g.  the  thyroid  body),  wliich  mercury  does  not. — 
These  are  some  only  of  the  peculiarities  which  distinguish  the  therapeutical 
action  of  iodine  from  that  of  mercury. 

a.  In  hronchocele.—Oi  all  the  remedies  yet  proposed  for  bronchocele,  this 
has  been  by  far  the  most  successful.  Indeed,  judging  only  from  the  numerous 
cases  cured  by  it,  and  which  have  been  published,  Ave  should  almost  infer  it 
to  be  a  sovereign  remedy.  However,  of  those  who  have  written  on  the  use 
of  iodine  in  this  complaint,  some  only  have  published  a  numerical  list  of  their 
successful  and  unsuccessful  cases.  Bayle^  has  given  a  summary  of  those 
pubhshed  by  C.oster,  Irmenger,  Baup,  and  Manson,  from  which  it  appears, 
that  of  364  cases  treated  by  iodine,  274  were  cured.  Dr.  Copland^  observes 
that,  of  several  cases  of  the  disease  which  have  come  before  him  since  the 
introduction  of  this  remedy  into  practice^  "  there  has  not  been  one  whicli  has 
not  either  been  cured  or  remarkably  reHeved  by  it.'"  I  much  regret,  how- 
ever, that  my  own  experience  does  not  accord  with  this  statement.  I  have 
repeatedly  seen  iodine,  given  in  conjunction  with  iodide  of  potassium,  and  used 
both  externally  and  internally,  fail  in  curing  bronchocele ;  and  I  know  others 
whose  experience  has  been  similar.  Dr.  Bardsley^  cured  only  nine,  and  re- 
lieved six,  out  of  thirty  cases,  with  iodide  of  potassium.  To  what  circum- 
stances, then,  ought  we  to  attribute  this  variable  result  ?  Dr.  Copland  thinks 
that  where  it  fails  it  has  been  given  in  "  too  large  and  irritating  doses,  or  in 
an  improper  form ;  and  without  due  attention  having  been  paid  to  certain 
morbid  and  constitutional  relations  of  the  disease  during  the  treatment." 

But,  in  two  or  three  of  the  instances  before  mentioned,  I  believe  the  failure 
did  not  arise  from  any  of  the  circumstances  alluded  to  by  Dr.  Copland,  and  I 
am  disposed  to  refer  it  to  some  peculiar  condition  of  the  tumor,  or  of  the  con- 
stitution. When  we  consider  that  the  terms  hronchocele,  goitre,  and  Derby- 
shire neck,  are  applied  to  very  different  conditions  of  the  thyroid  gland,  and 
that  the  causes  which  produce  them  are  involved  in  great  obscurity,  and  may, 
therefore,  be,  and  indeed  probably  are,  as  diversified  as  the  conditions  they 
give  rise  to,  we  can  easily  imagine,  that  while  iodine  is  serviceable  in  some, 
it  may  be  useless,  or  even  injurious,  in  others.  Sometimes  the  bronchocele 
consists  in  hypertrophy  of  the  substance  of  the  thyroid  gland, — that  is,  this 
organ  is  enlarged,  but  has  a  healthy  structure.  In  others,  the  tumefaction  of 
the  gland  takes  place  suddenly,  and  may  even  disappear  as  suddenly ;  from 
which  it  lias  been  inferred  that  the  enlargement  depends  on  an  accumulation 
of  blood  in  the  vessels,  and  an  eft'usion  of  serum  into  its  tissue.  Coindet 
mentions  a  goitre  which  was  developed  excessively  during  the  first  pregnancy 
of  a  young  female :  twelve  hours  after  her  accouchement  it  had  entirely  dis- 


'  Bibliolhhque  dc  Thcrapeutiqtie,  t.  i.  p.  394 

2  Did.  of  Fracl.  Med. 
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appeared.  The  same  author  also  relates  the  circumstance  of  a  regiment  com- 
posed of  young  recruits,  who  were  almost  every  man  attacked  with  conside- 
rable enlargement  of  the  thyroid  gland,  shortly  after  their  arrival  at  Geneva, 
where  they  all  drank  water  out  of  the  same  pump.  On  their  quarters  being 
changed  the  gland  soon  regained  its  natural  size  in  every  instance.  A  third 
class  of  bronchoceles  consists  of  an  enlargement  of  the  thyroid  gland  from  the 
development  of  certain  fluid  or  solid  substances  in  its  interior,  and  which  may 
be  contained  in  cells,  or  be  infiltrated  through  its  substance.  These  accidental 
productions  may  be  serous,  honey-like,  gelatinous,  fibrous,  cartilaginous,  or 
osseous.  Lastly,  at  times  the  enlarged  gland  has  acquired  a  scirrhous  con- 
dition. Now  it  is  impossible  that  all  these  different  conditions  can  be  cured 
with  equal  facility  by  iodine  :  those  having  solid  deposits  are,  of  course,  most 
difficult  to  get  rid  of. 

Kolley,  who  was  himself  cured  of  a  large  goitre  of  ten  years'  standing,  says, 
that  for  the  iodine  to  be  useful  the  bronchocele  should  not  be  of  too  long 
standing,  nor  painful  to  the  touch ;  the  swelling  confined  to  the  thyroid  gland, 
and  not  of  a  scirrhous  or  carcinomatous  nature,  nor  containing  any  stony  or 
other  analogous  concretions;  and  that  the  general  health  be  not  disordered 
by  any  febrile  or  inflammatory  symptoms,  or  any  gastric,  hepatic,  or  intestinal 
irritation.  If  the  swelling  be  tender  to  the  touch,  and  have  other  marks  of 
inflammation,  let  the  usual  local  antiphlogistic  measures  precede  the  employ- 
ment of  iodine.  When  this  agent  is  employed,  we  may  administer  it  both 
externally  and  internally.  The  most  effectual  method  of  employing  iodine 
externally  is  that  called  endermic,  already  described ;  namely,  to  apjily  an 
ioduretted  ointment  (usually  containing  iodide  of  potassium),  to  the  cutis  vera, 
the  epidermis  being  previously  removed  by  a  blister.  But  the  epidermic  or 
iatroleptic  method  is  more  usually  followed — that  is,  the  ioduretted  ointment 
is  rubbed  into  the  affected  part,  without  the  epidermis  being  previously  re- 
moved, or  the  undiluted  tincture  is  repeatedly  applied  to  the  part  by  a  cameFs- 
hair  pencil,  while  iodine  is  at  the  same  time  administered  internally. 

With  respect  to  the  internal  use  of  this  substance,  some  think  that  the 
success  depends  on  the  use  of  small  doses  largely  diluted;  while  others  con- 
sider  that  as  large  a  quantity  of  the  remedy  should  be  admnnstered  as  the 
stomach  and  general  system  can  bear.  •   i  j 

B  Scrofula  is  another  disease  for  which  lodme  has  been  extensively  used. 
Dr.  Coindet  was,  I  believe,  the  first  to  direct  public  attention  to  this 
remedy  in  the  disease  in  question.  Subsequently,  Baup,  Gimelle,  Kolley, 
Sablairoles,  Benaben,  Callaway,  and  others,  pubhshed  cases  lUustrative  of  its 
beneficial  effects.i  J3r.  Manson^  deserves  the  credit  of  having  first  tried  it 
on  an  extensive  scale.  He  treated  upwards  of  eighty  cases  of  scrofula  and 
scrofulous  ophthalmia  by  the  internal  exhibition  of  lodme,  sometmies  com- 
bined with  its  external  employment;  and  in  a  large  proportion  of  cases,  where 
the  use  of  the  medicine  was  persevered  in,  the  disease  was  either  cured  or 
ameliorated,  the  general  health  being  also  improved.  Thi-ee  memoirs  on  the 
effects  of  iodine  in  scrofula  have  been  subsequently  pubhshed  by  Lugol, 
physician  to  the  Hopital  St.-Louis,  serving  to_  confirm  the  opinions  already 
entertained  of  its  efficacy.   From  the  first  memoir  it  appears  that  in  seventeen 
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months-iiamely,  from  August  1827  to  December  1828-109  scrofulous 

.  er^t^eW  by  iolme  only  ;  -  V'^V' ff'lTLS  ct^^^ 
cured  and  30  relieved  ;  in  4  cases  the  treatment  was  meffectual,  and  6\)  cases 
„Ser  treatment  at  the  time  of  the  report  made  bj  Serres  Magendie  an^^ 
DumeriL  to  the  Academic  Eoyale  des  Sciences.    In  his  illustrative  cases  we 
find  glandular  swellings,  scrofulous  ophthalmia,  abscesses,  ulcers,  and  diseases 
of  th?  bones,  were  beneficiallv  treated  by  it.    Lugol  employs  lodme  internally 
and  externally:  for  internal  administration  he  prefers  lodme  dissolved  m 
water  by  means  of  iodide  of  potassium,  given  either  m  the  form  of  droj>s  or 
lar-ely  diluted,  under  the  form  of  what  he  calls  ioduretted  mineral  water, 
hereafter  to  be  described.    His  external  treatment  is  of  two  kinds ;  one  tor 
the  purpose  of  obtaining  local  effects  only,  the  other  for  procunng  constitu- 
tional or  general  effects.    His  local  external  treatment  consists  m  employmg 
ointments  or  solutions  of  iodine  :  the  ointments  are  made  either  with  lodme 
and  iodide  of  potassium,  or  with  the  protiodide  of  mercury ;       solutions  are 
of  iodine  and  iodide  of  potassium  in  water    and  according  to  then-  strength 
are  denominated  caustic,  rubefacient,  or  stimulant :  the  rubefacient  solution  is 
employed  in  making  cataplasms  and  local  baths.    His  external  general  treat- 
ment consists  in  the  employment  of  ioduretted  baths.    In  the  treatment  ot 
cutaneous  scrofula  I  have  seen  the  most  beneficial  results  from  the  application 
of  the  tincture  of  iodine  by  means  of  a  cameFs-hair  pencil.    It  dries  up  the 
discharge  and  promotes  cicatrisation. 

The  successful  results  obtained  by  Lugol  in  the  treatment  of  this  disease 
cannot,  I  think,  in  many  instances,  be  referred  to  iodine  solely.    Many  of  the 
patients  were  kept  several  months  (some  as  much  as  a  year)  under  treatment 
in  the  hospital,  where  every  attention  was  paid  to  the  improvement  of  their 
general  health  by  warm  clothing,  good  diet,  the  use  of  vapour-  and  sulphur- 
baths,  &c. ;  means  which  of  themselves  are  sufficient  to  ameliorate,  if  not 
cure,  many  of  the  scrofulous  conditions  before  alluded  to.    Whether  it  be  to 
the  absence  of  these  supplementary  means  of  diet  and  regimen,  or  to  some 
other  cause,  I  know  not,  but  most  practitioners  will,  I  think,  admit,  that  they 
cannot  obtain,  by  the  use  of  iodine,  the  same  successful  results  which  Lugol 
is  said  to  have  met  with,  though  in  a  large  number  of  cases  this  agent  has 
been  found  a  most  useful  remedy. 

y.  Iodine  has  been  eminently  successful  when  employed  as  a  resolvent  in 
chronic  diseases  of  various  organs,  especially  those  accomjmnied  with 
induration  and  enlargement.  By  some  inexplicable  influence,  it  sometimes 
not  only  puts  a  stop  to  the  further  pfogress  of  disease,  but  apparently  restores 
the  part  to  its  normal  state.  It  is  usually  given  with  the  view  of  exciting 
the  action  of  the  absorbents,  but  its  influence  is  not  limited  to  this  set  of 
vessels :  it  exercises  a  controlling  and  modifying  influence  over  the  blood- 
vessels of  the  affected  part,  and  is  in  the  true  sense  of  the  word  an  alterative 
(see  ante,  pp.  179-180). 

In  chronic  inflammation,  induration,  and  enlargement  of  the  liver,  after 
antiphlogistic  measures  have  been  adopted,  the  two  most  important  and 
probable  means  of  relief  are  iodine  and  mercury,  which  may  be  used  either 
separately  or  conjointly.  If  the  disease  admit  of  a  cure,  these  are  the  agents 
most  hkely  to  efiect  it.  ladine,  indeed,  has  been  sup])osed  to  possess  some 
i<\)ccific  pow(!r  of  influencing  the  liver,  not  only  from  its  efficacy  in  alleviating 
or  curing  certain  diseases  of  this  organ,  but  also  from  the  effects  of  au  over- 
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dose.  In  one  case,  pain  and  induration  of  tlie  liver  were  brought  on ;  and  in 
another,  which  terminated  fatally,  this  organ  was  found  to  be  enlarged,  and 
of  a  pale  rose  colour.' 

Several  cases  of  enlarged  spleens  relieved,  or  cured,  by  iodine  have  been 
published. 

In  chronic  diseases  of  the  uterus,  accompanied  with  induration  and 
enlargement,  iodine  has  been  most  successfully  employed.  In  1828,  a 
remarkable  instance  was  published  by  Dr.  Thetford.^  The  uterus  was  of 
osseous  hardness,  and  of  so  considerable  a  size  as  nearly  to  fill  the  whole  of 
the  pelvis :  yet  in  six  weeks  the  disease  had  given  way  to  the  use  of  iodine, 
and  the  catamenia  were  restored.  In  the  Guy's  Hosjntal  Reports,  No.  I., 
1836,  is  an  account,  by  Dr.  Ashwell,  of  seven  cases  of  "  hard  tumors'^  of  the 
uterus  successfully  treated  by  the  use  of  iodine,  in  conjunction  with  occasional 
depletion,  'and  regulated  and  mild  diet.  Besides  the  internal  use  of  iodine, 
this  substance  was  employed  in  the  form  of  ointment  (composed  of  iodine 
gr.  XV.,  iodide  potassium  9ij.,  spermaceti  oint.  5iss.)>  of  which  a  portion 
(about  the  size  of  a  nutmeg)  was  introduced  into  the  vagina,  and  rubbed  into 
the  affected  cervix  for  ten  or  twelve  minutes  every  night.  It  may  be  applied 
by  the  finger,  or  by  a  cameFs-hair  pencil,  or  sponge  mounted  on  a  slender 
piece  of  cane.  The  average  time  in  which  resolution  of  the  induration  is 
accomplished  varies,  according  to  Dr.  Ashwell,  from  eight  to  sixteen  weeks. 
"  In  hard  tumors  of  the  walls  or  cavity  of  the  uterus,  resolution,  or  disap- 
pearance, is  scarcely  to  be  expected but  "  hard  tumors  of  the  cervix,  and 
indurated  puckerings  of  the  edges  of  the  os  (conditions  which  most  frequently 
terminate  in  ulceration)  may  be  melted  down  and  cured  by  the  iodine."^ 

In  ovarian  tumors,  iodine  has  been  found  serviceable.*  In  the  chronic 
mammari/  tumor,  described  by  Sir  A.  Cooper,  I  have  seen  it  give  great 
relief — alleviating  pain,  and  keeping  the  disease  in  check.  In  indurated 
enlarffements  of  the  parotid,  prostate,  and  lymphatic  glands,  several 
successful  cases  of  its  use  have  been  published. 

I.  As  an  emmenagogue,  iodine  has  been  recommended  by  Coindet,  Brera, 
Sablairoles,  Magendie,  and  others.  The  last-mentioned  writer  tells  us,  that 
on  one  occasion  he  gave  it  to  a  young  lady,  whose  propriety  of  conduct  he 
had  no  reason  to  doubt,  and  that  she  miscarried  after  usmg  it  for  three  weeks. 
I  have  known  it  given  for  a  bronchocele  during  pregnancy  without  having 
the  least  obvious  influence  over  the  uterus.  ,     ^    .  ,  , 

£.  In  gonorrhoea  and  leucorrhoea  it  has  been  employed  with  success  alter 
the  inflammatory  symptoms  have  subsided. 

4-.  Inhalation  of  iodine  vapour  has  been  used  m  phthisis  and  chrome 
bronchitis.  In  the  first  of  these  diseases  it  has  been  recommended  by  Berton, 
Sir  James  Murray,  and  Sir  Charles  Scudamore.  I  have  repeatedly  tried  it  m 
this  as  well  as  in  other  chronic  pulmonary  complaints,  but  never  with  the 
least  benefit.  The  apparatus  for  inhaling  it  is  the  same  as  that  used  tor  the 
inhalation  of  chlorine  (see  ante,  p.  384).    The  Uquid  employed  is  a  solution 


1  Christison,  o«  PoMOMJ,  pp.  180-1.  r  i    j  i 

2  Tramaciions  of  the  King  and  Queen's  College  of  Fhysiciam,  Ireland,  vol.  v. 

4  £  itc''rcnmrk8;by  Sir  B.  Brodic.  on  the  use  ol  iodine  in  morbid  growths,  see  Dr.  Soymnur's 
UlJlrlu!Zqf>>ome  of  the  l^rineipal  IJiseases  of  the  Ovaria.  Lond.  1830.  Also,  London  Medtcal 
Gazette,  vol.  v.  p.  1^0. 
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of  ioduretted  iodide  of  potassium,  to  which  Sir  C.  Scadamore  adds  the  tine 

InlhTphTmacopcEia  of  the  Parochial  Infirmary  of  St.  Marylebone  is  the 
following  formula  for  an  iodine  inhahng  liquor  :— 

Lienor  lodinii  ad  Inhalationem.-lo^^^,  gr.  j  ;  ^."^af  i  lo^.g^-^^.  5  ^^^^ 
la4,  5vij.;  Spirit.  Vini  Rect.  3iss. ;  Tmct.  Conn  saturate,  5j.    Drachma  una  vel 
(lrachm£e  duse  ex  aqua  tepida  ope  tubuli  mhaland. 

.  Chro?iic  diseases  of  the  'nervous  system,  such  as  paralysis  and  chorea, 
have  been  successfully  treated  by  iodine,  by  Dr.  Manson. 

9  In  some  forms  of  the  venereal  disease,  lodme  has  been  ound  a  most 
serviceable  remedy.  Thus  Eichond  (quoted  by  Bayle^)  employed  it  after 
the  usnal  antiphlogistic  measures,  to  remove  buboes  De  Salle  cured  chronic 
venereal  affections  of  the  testicles  with  it.  Mr.  Mayo^  has  pointed  on  its 
efficacy  in  certain  disorders  which  are  the  consequences  of  syphilis,  sucli  as 
emaciation  of  the  frame,  with  ulcers  of  the  skin;  ulcerated  throat ;  and  in- 
flammation of  the  bones,  or  periosteum,  —  occurring  in  patients  to  whom 

mercury  has  been  given.  •  t     •  j- 

t.  In  checking  or  controlling  the  ulcerative  process,  lodme  is,  according 
to  Mr  Key,*  one  of  the  most  powerful  remedies  we  possess.  "  ihe  most 
active  phagedenic  ulcers,  that  threaten  the  destruction  of  parts,  are  often 
found  to  yield  in  a  surprising  manner  to  the  influence  of  this  medicine,  and 
to  put  on  a  healthy  granulating  appearance."  , 

X  Besides  the  diseases  already  mentioned,  there  are  many  others  m  winch 
iodine  has  been  used  with  considerable  advantage:  for  example  — c/^ro;/4t7 
skin  diseases,  as  lepra,  psoriasis,  &c.5  (I  have  seen  it  aggravate  psoriasis) 
dropsies;^  in  old  non-miited  fractures,  to  promote  the  deposition  ol  ossihc 
matter;'  w^di  in  chronic  rheumatism;  but  in  the  latter  disease  iodide  ot 
potassium  is  more  frequently  employed.    As  an  antidote  in  poisoning  hi/ 
strijchnia,  hriccia,  and  veratria,  iodine  has  been  recommended  by  M.  Donne,» 
because  the  compound  formed  by  the  union  of  these  alkalies  with  lodme  is  less 
active  than  the  alkalies  themselves ;  as  an  injection  fur  the  cure  of  hydro- 
cele, Yelpeau9  has  employed  a  mixture  of  the  tincture  of  iodine  with  water, 
in  the  proportion  of  from  one  to  two  drachms  of  the  tincture  to  an  ounce  of 
water :  of  this  mixture  from  one  to  four  ounces  are  to  be  injected  and  imme- 
diately withdrawn;  lastly,  to  check  mercurial  salivation  iodine  has  been 
successfully  used.^*^ 

X.  As  a  topical  remedy  iodine  is  exceedingly  valuable  in  several  classes  of 
diseases.  Dr.  Davies,ii  of  Hertford,  has  drawn  the  attention  of  the  profession 
to  its  employment  in  this  way,  and  pointed  out  the  great  benefit  attending  it. 
In  most  cases  the  tincture  is  the  preparation  employed.    The  part  affected  is 

1  London  Medical  Gazelle,  vol.  viii.  p.  157. 

2  Oj).  dt. 

8  London  Medical  Gazelle,  vol.  xi.  p.  349. 

*  Medico- Chirurg.  Trans,  vol.  xix. 

*  Cogswell's  Essay,  p.  81. 
6  lUd. 

'  London  Medical  Gazelle,  vol.  vi.  p.  512,  1830. 
"  Journ.  de  C/iim.  Med.  torn.  v.  p.  494. 
'  London  Medical  Gazelle,  vol.  xx.  p.  90. 

Ibid.  vol.  xiii.  p.  32  ;  aud  vol.  xx.  p.  144. 
"  Selections  in  Pathology  and  Surgery,  Lond.  1839. 
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painted  M'ith  this  hquid  by  means  of  a  camers-hair  pencil.  In  some  few- 
cases  only,  where  the  skin  is  very  delicate,  will  it  be  necessary  to  dilute  the 
preparation.  When  it  is  required  to  remove  the  stain  which  its  use  gives  rise 
to,  a  poultice  or  gruel  should  be  applied.  In  lupm  it  proves  highly  benefi- 
cial. My  attention  was  first  drawn  to  its  efficacy  in  this  disease  by  my  col- 
league Mr.  Luke.  Under  its  employment  the  process  of  ulceration  is  generally 
stopped,  and  cicatrisation  takes  place.  The  tincture  should  be  applied,  not 
only  to  the  ulcerated  portion,  but  to  the  parts  around.  In  eczema  it  also  is 
an  excellent  application.  In  cutaneous  scrofula,  likewise,  as  I  have  already 
remarked.  In  several  other  cutaneous  diseases,  such  as  lichen,  jyrurigo, 
pityriasis,  psoriasis,  impetigo,  porrigo,  ecthyma,  and  scabies,  Dr.  Kennedy* 
has  found  its  use  beneficial.  According  to  the  testimony  of  Dr.  Davies  and 
an  anonymous  writer,^  it  is  a  valuable  application  to  chilhlains.  In  the 
treatment  of  diseases  of  the  joints  it  is  used  with  great  advantage.  In  ery- 
sipelas  I  have  seen  it  highly  beneficial.  In  phlegmonous  inflammation, 
sloughing  of  the  cellular  membrane,  inflammation  of  the  absorbents, 
gout,  carbuncle,  -whitlow,  lacerated,  contused,  2iX\di  pujictured  wounds,  and 
hums  and  scalds,  it  is  most  highly  spoken  of  by  Dr.  Davies.  In  acute 
rheumatism  and  gout  the  application  of  iodine  to  the  affected  parts  gives  un- 
questionable relief.  Either  tincture  of  iodine  or  iodine  paint  (to  be  described 
presently)  should  be  applied  to  the  aff'ected  joints  by  means  of  a  camel's-hair 
pencil,  and  repeated  daily  until  the  cuticle  begins  to  peel  off.  According  to 
my  experience,  no  remedy  gives  so  much  relief  as  this  :  I  have  rarely  found  it 
fail.  It  deserves,  however,  especial  notice,  that  the  skin  of  different  invaHds 
is  most  unequally  susceptible  of  its  influence  :  in  some  few  it  excites  so  much 
pain  that  a  second  application  of  it  is -with  difficulty  permitted.  In  others, 
however,  it  produces  scarcely  any  painful  effects. 

In  diseases  of  the  lungs  and  bronchial  tubes  simulating  phthisis,  and 
also  in  incipient  protracted  phthisis,  it  may  be  applied  to  the  outside  of  the 
thorax  with  great  benefit.  It  is  usually  a  much  less  painful  application  than 
emetic  tartar  or  croton  oil,  though,  as  I  believe,  equally  effective. 

its  topical  uses  are,  therefore,  nearly  as  extensive  as  those  of  nitrate  of 
silver.  Moreover,  it  is  used  very  much  in  the  same  classes  of  cases,  and  with 
the  same  views. 

Administration. — Iodine  is  rarely  administered  alone,  but  generally  in 
conjunction  with  iodide  of  potassium;  to  the  account  of  which  substance  I 
must  refer  for  formulae  for  the  combined  exhibition  of  these  substances. 

In  the  administration  of  iodine,  care  should  be  taken  to  avoid  gastric  irri- 
tation. On  this  account  we  should  avoid  giving  it  on  an  empty  stomach. 
^Exhibited  immediately  after  a  meal,  its  topical  action  is  considerably  diminished. 
This  is  especially  the  case  when  amylaceous  substances  (as  potatoes,  bread- 
pudding,  sago,  tapioca,  and  arrow-rdot)  have  been  taken,  as  the  iodine  forms 
with  them  an  iodide  of  starch.  Iodine  has  been  given  in  the  form  of  pills,  in 
substance,  in  doses  of  about  haK  a  grain;  but  this  mode  of  exhibition  is 
objectionable,  and  is  now  never  resorted  to. 

1.  TINCTIJRA  lODINII,  E.  ;  Tincture  of  Iodine.  (Iodine,  5iiss. ;  Eect. 
Spirit,  two  pints.)— Principally  valuable  as  a  topical  remedy.    Eor  this  pur- 

'  London  Medical  Gazette,  vol.  xxvi.  [May  8,  1840],  p.  2C0. 
"  Ibid.  vol.  XXV.  [Miirch  20,  1840],  p.  943. 
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pose,  it  is  ap,)liecl  .s  a  paint  by  n  oamel's-l.air  pencil.    It  is  dso  ^^^^^^^^ 
th  four  or  six  parts  of  »oap  liniment  as  an  embro  atwn    ^o,  ntera^^^^ 
rJl,il>itu,„  it  is  interior  to  tlie  Tiiiclura  lodmn  comjwsita,  h.  V.,  nereaiier 
fbe  ment  oned        tire  first  plaee,  by  keeping,  part  of  tbe  rodme  rs  depo- 
ted  in  a  crystalline  form,  so  that  tbe  strength  .s  apt  to  vary ;  secondly  it 
undertroes  decomposition,  especially  when  exposed  to  solar  bgbt ;  the  iodine 
Itracte  hyd  o.en  from  he  Spirit,  and  forms  hydriodie  acid,  one  part  o  «hicli 
urS tes  with  iodfne  to  form  iodnretted  hydriodie  acid,  wlnle  another,  acting  on 
some  spirit  forms  a  little  hydriodie  etber.i    These  are  not;  the  only  objec- 
ts: "added  to  water!  the  iodine  is  deposited  in  a  sohd  state,  and  may 
tlius  irritate  the  stomach. 

no  copper,  ana  tne  '^^^"/"i'''*  p  .      i  nrnduces  a  vellowish-wbite  precipitate,  whicli sub- 

which  becomes  grey  under  water. 

The  dose  of  the  tincture  of  iodine  is  mv.  to  fS^s^  The  best  mode  of  exhi- 
biting it,  to  cover  the  flavour,  is  in  sherry  wine.  When  this  is  inadmissible, 
sugared  water  may  be  employed. 

If  caustic  potash  be  added  to  tincture  of  iodine,       solution  becomes  c^^^^^^^^^ 
after  some  time,  deposits  the  yellow  iodide  of  formyle  (iodoform  =  Fol  or  ^  Hi  oi 
C2HI,P),  sometimes  called  iodide  of  carbon. 

2  EMBROCATIO  lODIlVII ;  Iodine  Paint.— V^i^  is  a  solution  of  iodine  and 
iodide  of  potassium  in  alcohol :  the  iodide  of  potassium  greatly  facilitates  the 
solution  of  the  iodine.  "  The  following  is  Dr.  Todd's3  formula  for  it  :-Iodinii, 
RT.  kiv. ;  Potassii  lodidi,  gr.  xxx. ;  Alcohol,  Bj.  M.— « The  mode  of  apph- 
cation  is  by  painting  the  part  freely  with  a  camel's-hair  pencil.  More  or  less 
smarting  is  produced,  and  frequently  vesication  or  an  herpetic  eruption  may 
come  on.  The  painting  may  be  repeated  as  often  as  circumstances  may 
demand.  It  is  extremely  useful  where  any  effusion  has  taken  place  into 
synovial  membranes  or  sheaths." 

3.  lODlDM  AM\U,  Ph.  Ruth.;  Iodide  0/ 5f^ar.A. -The  following  is  Dr. 
Buchanan' s*  formula  for  preparing  this  substance  :— "  Eub  24  grains  oi  lodme 
with  a  little  water,  and  gradually  add  one  ounce  of  finely-powdered  starch ; 
dry  by  a  gentle  heat,  and  preserve  the  powder  in  a  well-stoppered  vessel. 
In  persons  not  labouring  under  any  dyspeptic  ailment  or  constitutional  delicacy 
of  habit.  Dr.  Buchanan  commences  with  half  an  ounce  for  a  dose,  and  increases 
this  to  an  ounce,  three  times  a-day,— equivalent  to  about  1%  grains  of  iodine 
daily.  It  frec|ueiitly  caused  costiveness,  attended  with  griping  pains  of  the 
bowels,  and  pale-coloured  evacuations.  Sometimes,  though  rarely,  it  produced 
purging.  The  dose  is  5ss.  gradually  and  cautiously  increased.  I  have  found 
the  colour  of  this  preparation  objected  to  by  patients. 

1  Guibourt,  Pharmaceutical  Journal,  vol.  vi.  p.  184. 
-  Pli/trmaceuiicalJourrial,  vol.  iv.  )).  509.  ■ 
Praclic.al  Remarkx  on  Gout,  lilieimaiir  Fever,  and  Chronic  Rheumatism  of  the  Joiti/s, 
pp.  187-88,  Lonti.  1843. 

■*  London  Medical  Gazette,  vol.  xviii.  515. 
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4.  DNGUEIVTIIM  I0DI!\11 ;  Iodine  Ointment.  Formerly  contained  in  the 
Dublin  Pharmacopoeia.  (Iodine,  3j. ;  Prepared  Hog's  Lard,  5j.)— This  oint- 
ment has  a  rich  orange-brown  colour ;  but  by  keeping,  it  becomes  pale  on  the 
surface  (partly  by  the  evaporation  of  the  iodine),  and  hence  should  always  be 
made  when  wanted.  It  is  employed  as  a  local  application  to  scrofulous 
tumors,  broncliocele,  &c.  If  it  prove  too  irritating,  the  quantity  of  lard 
should  be  augmented. 

!  [5.  UNGUEXTUM  lODlMI  COMPOSITUM,  L.  D.;  Compound  Iodine  Oint- 
ment. (Iodine,  5ss.;  _  Iodide  of  Potassium,  5j.;  Rectified  Spirit,  f5j. ; 
Lard,  ^ij.)  The  Dublin  College  recommends  the  same  proportions  of  iodine 
and  the  iodide,  _  but  omits  the  spirit,  making  up  the  two  ounces  with  the 
ointment  of  white  wax. — This  must  be  regarded  as  a  less  irritating  prepara- 
tion than  the  Unguentum  lodinii  of  the  former  Dublin  Pharmacopoeia,  but 
useful  as  a  local  application,  promoting  absorption. — Ed.] 

6.  EMPLASTRUM  lODmil ;  Iodine  Several  formula  for  the  pre- 

paration of  an  iodine  plaster  have  been  published.  Of  all  of  them  lead  plaster 
is  a  constituent ;  and  the  product,  consequently,  contains  iodide  of  lead.  The 
following  are  some  formulae  : — 

1.  Emplastrum  lodinii.—'LQd.di  Plaster,  Jvj. ;  Resin  Plaster,  5ij.  Melt  together,  and 
add  Iodine,  9j.  rubbed  with  Olive  Oil,  Jss.  (Beasley.) 

2.  Emplastrum  lodinii  (Roderburg's). — Take  5ss.  of  Iodine  (or  5j.  of  Iodide  of  Potas- 
sium), rubbed  with  a  few  drops  of  Spirit  and  Olive  Oil,  and  incorporated  with  ^j.  of  Simple 
Plaster  previously  melted.  (Beasley.) 

3.  Emplastrum  lodinii  Compositum,  Ph.  Nosoc.  Sancti  Georgii. — Iodine,  Jij- ;  Iodide  of 
Potassium,  Jiij. ;  Lead  Plaster,  lb.  j. ;  Opium  Plaster,  ^vj.  Melt  the  plasters,  then  add 
the  iodine  and  iodide  reduced  to  a  very  fine  powder,  and  mix.  . 

4.  Umplastrum  lodinii  cum  Belladonnd. — Iodine,  §ss.  to  ^ij. ;  Venice  Turpentine,  5ij- ; 
Olive  Oil,  5j- ;  Belladonna  Plaster,  lb.  j.   Mix  and  spread  with  a  cool  iron.  (Beasley.) 

Antidotes. — In  the  event  of  poisoning  by  iodine,  or  its  tincture,  the  first 
object  is  to  evacuate  the  poison  from  the  stomach.  Eor  tliis  purpose,  the 
vomitings  are  to  be  assisted  by  the  copious  use  of  tepid  demulcent  liquids, 
especially  by  those  containing  amylaceous  matter;  as  starch,  wheaten  flour, 
potatoes,  sago,  or  arrow-root,  which  should  be  boiled  in  water,  and  exhibited 
freely  (see  ante,  p.  165).  The  efficacy  of  these  agents  depends  on  their 
combining  with  the  iodine  to  form  iodide  of  starch,  which  has  very  little 
local  action.  In  their  absence,  other  demulcents,  such  as  milk,  eggs  beat  up 
with  water,  or  even  tepid  water  merely,  may  be  given  to  produce  vomiting. 
Magnesia  is  also  recommended.  Opiates  have  been  found  useful.  Of  course 
the  gastro- enteritis  must  be  combated  by  the  usual  means. 

19.  Acidum  lodicum.— Iodic  Acid. 

'Formula  10^.    'Equivalent  Weight  166. 

0^?0(^j«tf.— -Obtained  by  boiling  iodine  with  nitric  acid ;  or  by  decomposing  iodatc  of 
baryta^  by  dilute  sulphuric  acid.   Iodic  acid  is  a  white  transparent  solid,  slightly  dcli- 


'  lodate  of  baryta  is  prepared  by  heafciag  together  80  ports  of  iodiue,  75  of  chlorate  of  potash, 
]  of  nitric  acid,  and  400  of  water  :  the  iodine  disappears,  chlorine  is  evolved,  and  iodale  of  potasli 
formed  iu  solution.  The  latter  is  decomposed  by  ".)()  l)arts  of  nitrate  of  baryta  (or  Tl  parts  of 
chloride  of  barium),  by  which  iodatc  of  baryta  is  precipitated. 
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nuescent,  and  very  soluble  in  water.    It  is  composed  of  iodine  126  and  o^ygf 
Jeoxidised  by  sulphuretted  hydrogen,  sulphurous  acid,  and  rnorphia;  being  se™ 

in  each  case  (hence  iodic  acid  is  used  as  a  test  for  morphia).  The  lodates  ^ben  heated 
evolve  oxysren,  and  are  converted  into  iodides.  A  solution  of  an  lodate  causes,  wiin 
nitrate  of  silver,  a  whitish  precipitate,  which  is  difficultly  soluble  m  nitric  acid,  but  soluble 
in  ammonia.  It  has  been  employed  in  medicine  by  Mr.  Monks,  the  house-surgeon  to  the 
Poor-Law  Schools,  Norwood.  He  gives  it  in  combination  with  disulphate  of  quma  (wHicn 
is  rendered  soluble  by  it  as  by  sulphuric  acid)  as  a  tonic,  stimulant,  and  alterative,  m 
hoarseness  consequent  on  catarrh,  strumous  cases,  incipient  phthisis,  chronic  intlammation, 
syphilis,  &c.  Unlike  iodide  of  potassium,  it  can  be  given  in  combination  with  sulphuric 
or  nitric  acid  without  suffering  decomposition.  The  dose  of  it  for  childi-en  of  from  7  to 
U  years  of  age  is  three  grains ;  for  adults,  from  three  to  six  or  more  grams,  its  general 
effects  on  the  system  agree  with  those  of  iodine. 

20.  Acidum  Hydriodicum.— Hydriodic  Acid 

Formula  HI.    Equivalent  Weight  127.    Equivalent  of  the  Oas  2  or 


lodhydric  Acid ;  ir^ifno6^.- Obtained  in  the  gaseous  form  by  the  action  of  water  on 
iodide,  of  phosphorus.  Like  gaseous  hydrochloric  acid,  this  gas  fumes  m  the  air.  J3y  its 
reaction  on  bases  (metalhc  oxides),  it  yields  water  and  iodides  (see  ante,  p.  388).  As  a 
medicine,  it  has  been  employed  in  the  form  of  an  aqueous  solution,  which  is  directed  by 
Dr  Buchanan^  to  be  prepared  as  follows :— Dissolve  330  grs.  of  Iodide  of  Potassium 
in  5iss.  of  Distilled  Water,  and  to  this  add  264  grs.  of  Tartaric  Acid,  also  dissolved  m  ^iss. 
of  Distilled  Water.  When  the  Bitartrate  of  Potash  has  subsided,  strain;  and  to  the 
strained  Hquor  add  sufficient  water  to  make  fifty  drachms  (=f5vj.  5ij.)  KI+T+2H0 
=:K0,H07r+Hl.  This  solution,  according  to  Dr.  Buchanan,  possesses  all  the  therapeu- 
tical powers  of  iodine,  without  its  irritating  properties.  He  has  given  as  much  as  5j.  of 
it  three  times  a-day,  or  5ij.  of  iodine  daily.  He  regards  3SS.  as  the  ordinary  dose ;  but  it 
would  be  much  safer  to  begin  with  a  smaller  dose. 


21.  SULPHURIS  lODIDUM. -IODIDE  OP  SULPHUR. 

Formula  S^I.    Equivalent  Weight  158. 

HiSTOi?Y. — This  compound  was  first  described  by  Gay-Lussac.^ 

PiiEPAEATiON. — It  is  prepared  by  heating  gently^  in  a  clean  oil  flask,  four 
parts  of  iodine  with  one  part  of  sulphur  until  fusion  is  effected.  Part  of  the 
iodine  volatilises,  and  the  remainder  unites  with  the  sulphur. 

Propekties. — It  is  a  black  crystallisable  compound,  liaving  tlie  colour  and 
radiated  appearance  of  sesquisulphuret  of  antimony.  It  has  the  odour  of 
iodine,  and  stains  the  cuticle,  paper,  &c.  like  this  substance.  Its  elements 
are  easily  separated  by  heat. 

Characteri8tic8. — Boiled  in  water,  the  iodine  volatilises  with  the  steam, 
and  the  sulphur  is  deposited  nearly  in  a  state  of  purity. 

Composition. — Its  composition  has  not  been  determined.  It  is  probably 
the  following : — 

Atoms.  Eq.  Wt.  Per  Cent. 

Iodine    1    126    79-75 

Sulphur   >   2   32   20-25 

Iodide  of  Sulphur   1    158    100  00 


'  Medical  Times,  October  3,  1840. 
'  London  Medical  Gazette,  vol.  xviii.  p.  517. 
Ann.  de  Chimie,  xci.  22,  1814. 
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PnYSiOLOGiOAL  EFFECTS,  a.  Oil  Animals. — Dr.  CogswelP  gave  three 
drachms  to  a  bitch.  The  animal  lost  her  appetite,  was  dull,  and,  on  the 
fourth  day,  could  not  support  herself  properly  upon  her  legs.  On  the  twelfth 
day  she  was  well. 

/3.  On  Man. — Its  constitutional  effects  are  probably  hke  those  of  iodine. 
Its  local  operation  is  that  of  a  powerful  irritant  and  resolvent. 

Uses. — Iodide  of  sulphur  has  been  principally  employed,  in  the  form  of 
ointment,  in  various  skin  diseases,  especially  the  squamous  and  tubercular 
forms.  In  lupus  it  has  been  found  most  efficacious  by  Biett,^  as  well  as 
Eayer.3  The  last-mentioned  writer  places  it  in  the  foremost  rank  of  local 
remedies  for  this  disease.  In  acne  indurata  and  rosacea  it  has  proved 
highly  useful  in  the  hands  of  Biett,*  Rayer,^  and  Dr.  Copland.^  In  lepra, 
Rayer  has  observed  good  effects  from  its  use;  but  in  one  case  in  which  [ 
tried  it,  it  caused  so  much  irritation  that  its  use  was  obhgedto  be  discontinued. 
In  herpes  pustulosus  lahialis  it  has  been  employed  with  great  success 
by  Dr.  Volmar.7  In  tinea  capitis  it  has  also  been  recommended.^  In 
chronic  eczema  of  the  ears  an  ointment  of  it  has  been  used. 

Dr.  Copland^  has  employed  the  inhalation  of  the  vapour  of  this  substance 
in  humoral  asthma  with  temporary  advantage. 

Galtier  gave  internally  from  gr.  j.  to  gr.  vj.  daily,  in  the  form  of  pill. 

UNGmTUM  SULPHURIS  lODIDI,  L. ;  Ointment  of  Iodide  of  Sulphur. 
(Iodide  of  Sulphur,  ^ss. ;  Lard,  ^j-) — Magendie  recommended  I  part  of 
iodide  to  18  or  19  of  lard,  and  the  London  preparation  is  1  to  16. 

22.  lodinii  Chloridum.  —  Chloride  of  Iodine. 

Two  compounds  of  iodine  and  chlorine  are  known,  viz.  the  protocJiloride  ICl,  a  reddish- 
brown  liquid— and  the percJdoride  ICP,  a  solid  yellow  substance.  Both  are  obtained  by 
exposing  iodine  to  the  action  of  chloriae.  Dr.  Turnbull'"  tried  the  effects  of  the  vapour 
of  the  "chloruret  of  iodine"  (protochloride  ?)  on  the  eye  :  it  produced  very  little  warmth 
or  uneasiness  to  the  eye  when  continued  for  the  space  of  two  minutes  or  upwards  ;  but  a 
sensation  of  irritation,  accompanied  with  a  flow  of  tears,  on  its  removal  It  contracted 
the  pupil.  Its  vapour  did  not  leave  the  yellow  disagreeable  colouring  on  the  skia  produced 
by  the  vapour  of  iodine. 


^  Experimental  Ussay  on  Iodine  and  its  Compounds. 

2  Cazenove  and  Schedel,  Abrege  pratiq.  sur  les  Malad.  de  la  Peau. 

3  Ti-eatise  on  Diseases  of  the  Slcin,  translated  by  Dr.  Willis. 
*  Op.  cit. 

■5  Op.  cit.  p.  476. 

«  Did.  of  Bract.  Med.  art.  Ac7ie,  p.  31. 

7  Dierbach,  Die  neuesten  Entdeck.  in  d.  Mai.  3Ted.  2te  Ansg.  Bd.  i.  S,  449. 

London  Medical  Oazeite,  vol.  xx.  p.  879- 
^  Op.  cit.  art.  Asthma,  p.  149. 

London  Medical  Gazette,  Nov.  5,  1842. 


Bromine  :-HiSTOiiY ;  Natural  History  ;  Preparation.  415 


Order  IX.  BROMINE. 
23.  BROMINIUM.  -  BROMINE. 

Symbol  Br.    Bqtmalent  Weight  80.^    Equivalent  Volume  of  the  Vapour  1  or 

HiSTORY.-This  substance  was  discovered  by  M.  Balard^of  Montpellier  in 
1826.  He  at  first  termed  it  niuride  (from  muria,  brme),  m  allusion  to  tlie 
substance  from  whence  he  procured  it ;  but,  at  the  suggestion  of  Gay-Lussac, 
he  altered  this  name  to  that  of  hrome,  or  hrotnine  (from  ^p<^/xoc,  a  stmk), 
on  account  of  its  unpleasant  odour. 

Natural  History.— It  is  found  in  both  kingdoms  of  nature,  but  never  in 

the  free  state. 

a  In  the  IN0BGA2JISED  KiNGDOM.-Bromide  of  silver  has  been  found  in  Mexico 
(BertWer).  Hollander  detected  brome  in  an  ore  of  zinc,  and  Cochler  recognised  it  m 
Silesian  cadmium  ^  It  exists  in  sea-water  and  many  mineral  waters,  especially  brine 
springs,  in  combination  with  either  sodium,  magnesium,  or  calcium.  I hus  it  has  Been 
found  in  the  waters  of  the  Mediterranean,  the  Baltic,  the  North  Sea,  the  J^"tl\of  Eorth, 
the  Dead  Sea,  many  of  the  biine  springs  of  Europe  and  America  (as  those  ot  Middlewicli, 
Nantwich,  Ashby-ae-la-Zouch,  and  Shirleywich,  in  England),  and  in  maiiy  other  mineral 
springs  of  Europe  and  America  (as  the  Pittville  spring  at  Cheltenham,  the  water  ot  l^lan- 
drindod  and  of  Bonnington) .  The  saline  springs  near  Kreuznach  m  Germany  are  especial  ty 
rich  in  it.  It  has  been  justly  observed  by  Dr.  Daubeny  ^  that  the  detection  of  bromine 
in  brine  springs  is  a  fact  interestmg  in  a  geological  point  of  view,_  as  tending  to  identity 
the  product  of  the  ancient  seas,  in  their  most  minute  particulars,  with  those  ot  the  present 


^.  In  the  Organised  Kingdom.— Bromme  has  been  found  in  the  sea-plants  of  the 
Mediterranean,  and  in  the  mother-waters  of  Kelp.  It  has  likewise  been  detected  m 
various  marine  animals.  Thus  in  the  Sea-Sponge  (Spongia  officinalis),  m  the  stony  con- 
cretion found  in  this  animal,  in  the  ashes  of  the  Janthina  violacea,  one  of  the  gastero- 
podous  mollusca,  and  in  cod-liver  oil. 

Preparation. — Bromine  is  obtained  from  hittem  (the  mother-liquor  of 
f;ea-water,  from  which  chloride  of  sodium  has  been  separated  by  crystallisa- 
tion) J  from  kelp  ;  or  from  the  mother-ley  of  the  salt  springs  near  Kreuznach, 
in  Germany.  Prom  thirty  pounds  of  the  concentrated  ley,  Liebig  obtained 
twenty  ounces  of  bromine.  Of  these  springs,  that  of  Karshall  contains, 
according  to  Dr.  G.  Osann,*  6-6025  grs.  of  bromide  of  calcium,  and  1-3672 
grs.  of  bromide  of  magnesium,  in  sixteen  ounces  of  the  water.  According  to 
the  same  authority,  100  parts  of  the  mother-ley  of  the  Mtinster-am-Steiu 
spring  contain  24-12  parts  of  bromide  of  calcium,  and  0-48  parts  of  bromide 
of  magnesium.  Sixteen  ounces  of  the  mother-ley  of  the  Theodorshall  spring 
contain  338-72  grs.  of  bromide  of  calcium,  and  92-82  grs.  of  bromide  of 
magnesium. 

'  The  atomic  weight  of  bromine,  according  to  Berzelius,  is  78'4  [78"26,  Graham],  This  number 
has  been  usually  pretty  closely  adhered  to  by  chemical  writers,  and  is  adopted  by  the  learned 
L.  Gmcliii  in  the  first  part  of  his  Ilandhueh.  But  the  later  rcsearehes  of  Marignac  appear  to  prove 
that  about  80  is  the  real  number ;  and  accordingly  L.  Gmeliu  has  adopted  this  in  the  second  or 
organic  part  of  his  Handbuch.  It  is  remarkable  that  80  is  the  number  adopted  by  Thomson 
{Hyslem  of  ChemMry,  7th  edit.  vol.  i.  1831). 
Graelin,  Handbuch  der  Chemie. 

^  Phil.  Tram.  1830. 

'  G.  "W.  Schwartze's  AUt/emeine  und  specielle  Heilquellenlehre,  Abt.  1,  S.  224,  Leipzig,  1839. 
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Bromine  is  tlms  obtained  from  bittern : — Having  deprived  the  mother- 
liquor  of  sea-water,  as  inuch  as  possible,  of  its  other  salts,  by  crystallisation, 
chlorine  is  developed  in  it  (either  by  binoxide  of  manganese  and  hydrochloric 
acid ;  or,  when  the  quantity  of  metallic  chloride  is  sufficient,  by  binoxide  of 
manganese  and  sulphuric  acid).  This  decomposes  the  metalhc  bromide 
(magnesium)  contained  in  the  liquor,  and  sets  free  bromine,  which  distils 
over:  MgBr +  Cl=MgCl  +  Br.  The  bromine  thus  obtained  requires  to  be 
subsequently  purified. 

The  process  followed  at  Kreuznach,  according  to  Dr.  Mohr,'*  is  that  recom- 
mended by  Defosses,^  but  modified  by  Lowig.^  To  about  four  quarts  of  the 
mother-ley  contained  in  a  retort  are  added  one  ounce  of  binoxide  of  manga- 
nese, and  five  or  six  ounces  of  commercial  hydrochloric  acid.  On  the  appli- 
cation of  the  heat  of  a  sand-bath,  water  and  bromine  pass  over  into  the 
receiver.  When  aU  has  passed  over,  the  vapour  is  observed  to  be  colourless, 
and  to  consist  of  aqueous  vapour  and  hydrochloric  acid. 

The  following  is  the  theory  of  the  process  : — Two  equivalents  of  hydro- 
chloric acid  react  on  one  equivalent  of  binoxide  of  manganese,  and  yield  one 
equivalent  of  protochloride  of  manganese,  two  equivalents  of  water,  and  one 
equivalent  of  chlorine ;  the  latter,  in  its  nascent  state,  reacts  on  one  equivalent 
of  bromide  of  calcium,  and  produces  one  equivalent  of  chloride  of  calcium 
and  one  equivalent  of  free  bromine.  CaBr-i-Mn02  +  2HCl  =  CaCl-}-MnCl 
-f2H0-fBr. 

Materials.  Composition.  Products. 

„   ^nnf^  eg.  Bromine  80  ■   1  eq.  Bromine   80 

leq.BromideCalcmml00{^4.(,„^,^.„^20    ,   1  eq.  Chloride  Calcium  .  55-5 

C 1  eq.  Chlorine  35'5  S 
2  eq.  Hydrochl.  Acid. .    73  <  I  eg.  Chlorine  35-5^^^^^ 
L  2  eg.  Hydrog.   2  - — 

,.  r  2  eg.  Oxygen   16  •-^^^===^^^^^^~^-~  2  eq.  Water   18 

1  eq.  Binoxide  Mang. .    44 1  j      Maiigan.  28  — ^  l  eq.  Protochlo.  Mang. .  63-5 

217  217  217 

The  mixture  of  binoxide  of  manganese  and  hydrochloric  acid  is  rendered 
too  dilute  by  the  mother-ley  to  produce,  by  their  reaction,  free  chlorine,  when 
no  bromide  is  present  with  whose  base  it  can  combine.  Hence,  when  all  the 
bromine  has  passed  over,  we  find  hydrochloric  acid,  and  not  chlorine,  in  the 
vapour  which  is  passing  over. 

Properties. — At  ordinary  temperatures,  bromine  is  a  dark-coloured  very 
volatile  liquid,  which,  seen  by  reflected  hght,  appears  blackish  red,  but  viewed 
in  thin  layers,  by  transmitted  light,  is  hyacinth  red.  Its  odour  is  strong  and 
unpleasant,  its  taste  acrid.  Its  sp.  gr.  is  2-966,  Balard  (2-98  to  2-99,  Lowig), 
water  being  1.  When  exposed  to  a  cold  of  -4°  P.  (-13°  F.  Liebig)  it  is 
a  yellowish-brown,  brittle,  crystalhne  soUd.  At  ordinary  temperatures,  hquid 
bromine  evolves  ruddy  vapours  (similar  to  those  of  nitrous  acid),  so  that  a 
few  drops  put  into  a  small  vessel  immediately  fill  it  with  the  vapour  of  bro- 
mine. At  1]  61°  F.  bromine  boils.  The  vapour  is  not  combustible  :  a  lighted 
taper  plunged  into  it  is  immediately  extinguished;  but  before  the  flame  goes 
out,  it  becomes  red  at  the  upper  and  green  at  the  lower  part.  Antimony  or 
arsenicum  take  fire  when  dropped  into  liquid  bromine ;  when  potassium  or 

1  Jnnalen  dcr  Tlmrmacie,  Bd.  xxii.  S.  66,  Heidelberg,  1837. 

2  Journ.  de  Chim.  Mad.  t.  ill.  p.  256,  1827. 

"  Das  Brom  und  seine  chemischen  Verhiilinme,  Heidelberg,  18^a. 
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phosphorus  is  dropped  in,  a  violent  explosion  takes  place,  -(bromine  is  a  non- 
conductor of  electricity  ;  it  is  a  bleaching  agent ;  it  dissolves  in  about  34  par  s 
of  water  {hroniine  water),  more  so  in  alcohol,  and  much  more  so  m  sulpimnc 
ether.    It  communicates  a  fine  orange  colour  to  starch. 

Characteristics.— hc^aiA  bromine  is  recognised  by  its  colour  odour,  vola- 
tility, and  the  colour  of  its  vapour.  To  these  characters  must  be  added,  its 
powerful  action  on  antimony,  arsenicum,  and  potassium,  before  mentioned,  its 
dissolving  in  ether,  forming  a  hyacinth-red  liquid,  and  the  orange  colour 
which  it  communicates  to  starch.  It  causes  a  yellowish  white  precipitate 
ibroinide  of  silver)  with  a  solution  of  the  nitrate  of  silver.  In  its  external 
appearance  it  resembles  the  terchloride  of  chromium  and  the  cliloride  ot 
iodine.    I  have  known  it  confounded  with  tincture  of  iodine. 

The  soluble  bromides  cause  white  precipitates  with  the  nitrate  of  silver, 
acetate  of  lead,  and  protonitrate  of  mercury.  The  precipitates  are  bromides 
of  the  respective  metals.  Bromide  of  silver  is  yellowish-white,  clotty,  msoiubie, 
or  nearly  so,  in  boihng  nitric  acid  and  in  a  weak  solution  of  ammonia  (by 
which  it  is  distinguished  from  chloride  of  silver),  but  dissolves  m  a  concen- 
trated solution  of  this  alkali.  Bromine  is  liberated  from  bromide  of  silver  by 
the  action  of  hvdrochloric  acid  and  chloride  of  lime.  Heated  with  sulphuric 
acid,  it  evolves  vapours  of  bromine.  If  a  few  drops  of  a  solution  of  chlorine 
be  added  to  a  solution  of  a  bromide,  and  then  a  little  sulphuric  ether,  we  ob- 
tain an  ethereal  solution  of  bromine  of  a  hyacinth-red  colour,  which  floats  on 

the  water.  . 

The  bromates  when  heated  evolve  oxygen,  and  become  bromides,  ihe 
bromates  cause  white  precipitates  {metallic  bromates)  with  the  nitrate  of 
silver  and  the  protosalts  of  mercury.  Bromate  of  silver  is  not  soluble  in 
nitric  acid,  but  dissolves  readily  in  solution  of  ammonia.  If  a  few  drops  of 
hydrochloric  acid  be  added  to  a  bromate,  and  then  some  ether,  a  yellow  or  red 
ethereal  solution  of  bromine  is  obtained. 

Impurities. — Water,  chlorine,  and  iodine,  are  the  substances  with  which 
the  bromine  of  commerce  is  apt  to  be  contaminated.  Bromine  is  usually  kept 
in  the  shops  under  a  layer  of  water,  for  the  purpose  of  preventing  loss  by  eva- 
poration. To  obtain  anhydrous  bromine  (which  is  rarely  required),  ordinary 
bromine  must  be  distilled'from  fused  chloride  of  calcium.  The  compound  of 
chlorine  and  bromine  is  soluble  in  water ;  but  repeated  w^ashing  with  water 
will  only  in  part  abstract  the  chlorine  with  which  bromine  is  combined. 

Physiological  Effects,  a.  On  Vegetables. —  L  am  unacquainted  with 
any  experiments  made  with  bromine  on  plants. 

"/3.  On  Animals  (/e7ierallij . — The  action  of  bromine  on  animals  has  been 
examined  by  Eranz,^  by  Barthez,  by  Butzke,^  by  Dieflenbach;^  and  by  Glover.* 
The  animals  experimented  on  were  leeches,  fishes,  birds,  horses,  rabbits,  and 
dogs.  It  acts  as  a  local  irritant  and  caustic,  and,  therefore,  when  swallowed, 
gives  rise  to  gastro-enteritis.  Injected  into  the  jugular  vein  it  coagulates  the 
blood  and  causes  immediate  death,  preceded  by  tetanic  convulsions.  No 
positive  inferences  can  be  drawn  as  to  the  specific  influence  oi  bromine  on 

'  Quoted  by  Wibtner,  Die  Wirkung  d.  Arzneim.  ler  Bd.  S.  433  ;  also  in  Journ.  Chim.  Med. 
torn.  V.  p.  540. 


Be  Eficacia  Bromi  interna  experimentis  illustrata,  Rcrol.  1 829. 
^  Christiaon,  On  Poisons,  p.  187. 


Edin/i.  Med.  and  Surf/.  Joiiru.  No.  152. 
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any  organs  of  the  body.  Some  of  the  symptoms  (such  as  dilated  pupil,  insen- 
sibility, and  convulsions)  would  seem  to  indicate  a  specific  affection  of  the 
brain.    Pranz  frequently  observed  inflammation  of  the  liver. 

y.  On  Man. — The  chemical  action  of  bromine  on  the  tissues  has  been 
before  (p.  96)  noticed.  The  general  effects  of  it  have  also  been  referred  to 
(see  ante,  p.  186).  It  stains  the  cuticle  yellowish-brown,  and,  by  continued 
application,  acts  as  an  irritant.  Its  vapour  is  very  irritating  when  inhaled,  or 
applied  to  the  mucous  lining  of  the  nose,  or  to  the  conjunctiva.  Franz,  by 
breathing  the  vapour,  had  violent  cough,  and  a  feeling  of  suffocation,  followed 
by  headache.  Butzke  swallowed  a  drop  and  a  half  of  bromine  in  half  an 
ounce  of  water,  and  experienced  heat  in  the  mouth,  oesophagus,  and  stomach, 
followed  by  colicky  pains.  Two  drops  occasioned  nausea,  hiccup,  and  increased 
secretion  of  mucus.  The  irritating  action  of  bromine  on  the  alimentary  canal 
is  shown  by  the  liquid  stools  and  diarrhoea. 

The  constitutional  effects  resulting  from  the  continued  use  of  bromine  have 
not  been  well  determined :  they  are  probably  intermediate  between  chlorine 
and  iodine ;  but,  according  to  I)r.  Glover,  more  nearly  related  to  the  former 
than  to  the  latter.  Bromine  acts  in  small  doses  as  a  tonic,  diuretic,  and 
resolvent. 

Hitherto  no  cases  of  poisoning  with  it  in  the  human  subject  bave  been  seen. 

Uses. — It  seems  to  possess  the  same  therapeutic  influence  as  iodine,  and 
lias  been  administered  in  bronchocele,  in  scrofula,  in  diseases  of  the  spleen, 
in  tumors,  iu  amenorrhoea,  in  eczema,  and  against  hypertrophy  of  the  ventri- 
cles. It  is  usually  regarded  as  possessing  more  activity  than  iodine.  Lowig 
has  used  it  as  a  disinfectant. 

Administration. — It  may  be  administered  dissolved  in  water.  An  aqueous 
solution,  composed  of  one  part  by  weight  of  bromine  and  forty  parts  of 
water,  may  be  given  in  doses  of  five  or  six  drops,  properly  diluted  and 
fliavoured  with  syrup.  This  rolution  has  also  been  used  as  an  external  agent 
in  lotions.  It  has  been  used  also  in  the  form  of  ointment,  composed  of  10  to 
15  gvs.  to  5j.  of  lard.    (For  other  formula,  see  Bromide  of  Potassium.) 

Antidotes. — The  treatment  of  cases  of  poisoning  by  bromine  should  be 
the  same  as  for  poisoning  by  iodine.  Barthez  has  recommended  magnesia  as 
an  antidote. 


Order  X.  NITROGEN  AND  ITS  COMPOUNDS  WITH 
OXYGEN  AND  HYDROGEN. 

24.  Nitrogenium.  —  Nitrogen. 

Si/mbol  N.    Equivalent  Weight  1.4.    Equivalent  Volume  1  or 


This  gas  was  first  recognised,  in  1772,  by  Dr.  Rutherford,  who  termed  it  mephtic  air. 
Priestley  called  it  phloqisticated  air.  Lavoisier  named  it  azote  (from  a,  not;  aua  r«i;, 
U/e).  Cavendish,  finding  it  to  be  a  constituent  of  nitric  acid,  gave  it  the  appeUation  it 
now  usually  bears,  nitrogen  (from  vkpov,  nitre  ;  and  ytwiw,  I  bcaet  ox  produce). 

It  is  found  in  both  kingdoms  of  nature.  It  has  not  hitherto  been  found  m  nou-lossiU- 
ferous  rocks  ;  but  it  is  a  constituent  of  coal,  of  nitrates,  of  am momacal  salts,  and  ot  some 
mineral  waters.    It  forms  from  79  to  80  per  cent,  of  the  atmosphere.    It  is  a  constituent 
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of  various  organic  principles  (as  the  alkaloids,  albuminous  principles,  gelatine,  mucus, 
iivm  nric  acid  &c  )    It  is  found  in  the  swimming  bladders  of  fishes.  n  a 

""ScTeadSst  method  of  procuring  it  is  to  bnnA  piece  of  phosphorus  ma  ^^^f^V^; 
tiou  of  atmospheric  air.  The  phosphoras  combines  with  the  OffS^^^^J  J^P^^^^ 
metaphosphoric  acid.   The  residual  gas,  after  being  thoroughly  washed,  is  nearly  pure 

It  ?s  a  colourless,  odourless,  tasteless  gas ;  is  without  action  on  vegetable  colours ;  and 
is  neither  combustible  nor  a  supporter  of  combustion.  It  does  not  whiten  lime  water, 
its  sp  g'  S  0-971.  It  is  very  slightly  absorbed  by  water.  It  is  usually  distinguished 
by  its  nesfative  properties  just  described.    „^  VvWill 

In  oro-anic  analysis  the  nitrogen  is  estimated  either  m  the  free  state,  as  gas,  or,  by  Will 
and  VaiTcntrapp's  method,  in  the  form  of  ammonia.  If  an  organic  substance  containing 
nitrogen  be  heated  with  a  mixture  of  caustic  soda  and  quicklime,  the  mtrogen  is  evolved 

in  the  form  of  ammonia.  ,    .    ,  i        ^  ^.u  \.„Ar.r,rTon 

The  effects  of  nitrogen  gas  on  vegetables  and  animals  are  analogous  to  those  ot  Hydrogen 
before  mentioned  (see  ante,  p.  280).  Thus,  when  inspired  it  acts  as  an  asphyxiating 
acrent,  by  excluding  oxygen;  when  injected  into  the  blood  it  acts  mechanicaUy  only,  it 
is^an  essential  constituent  of  the  air  employed  in  respiration.  . 

It  has  been  mixed  with  atmospheric  air,  and  inspired  m  certain  pi^lmonary  aftections, 
with  the  view  of  diminishing  the  stimulant  influence  of  the  oxygen,  and  thereby  ot  actmg 
as  a  sedative. 


25.  NITROGENH  PROTOXYDUM.  -  PROTOXIDE  OF 

NITROGEN. 


Formula  NO.    Equivalent  Weight  22.    Equivalent  Volume  1  or 


History.— This  gas  was  discovered  by  Dr.  Priestley  in  1776.  He  termed 
it  dejMof/isticated  nitrous  air.  Sir  H.  Davy^  called  it  nitrous  oxide.  Its 
common  name  is  laughing  gas.    It  is  always  an  artificial  product. 

Preparatton. — It  is  obtained  by  beating  nitrate  of  ammonia  in  a  glass  retort. 
The  heat  employed  should  be  sufficient  to  fuse  the  salt  and  keep  it  in  a  state 
of  gentle  ebullition.    If  the  heat  be  too  high,  white  fames  are  evolved. 

Every  equivalent  of  the  crystallised  salt  is  resolved  into  four  equivalents  of 
water  and  two  equivalents  of  protoxide  of  nitrogen,  ]S[H3,HO,N05  = 
2NO  +  4HO. 


Material. 


}  eq.  crystallised 
Nitrate  of  Am- 
monia 80 


Composition. 

r  1  eq.  Nitrogen 
\  eg.  Nitric  Acid  5i<.2  eg.  Oxt/gen  . . 

L  3  eq.  Oxygen  . . 

V I  eg.  Water   9  


Products. 

2eq  .Protoxide 
Nitrogen. . 


80 


80 


80 


If  we  regard  the  crystallised  salt  as  a  nitrate  of  ammonium,  the  equation  is 
as  follows  :— NH*0,N05    2NO  +  4H0. 

lib.  avoirdupois  (  =  7000  grs.  troy)  of  nitrate  of  ammonia  should  evolve 
about  4i  cubic  feet  of  gas. 

Properties,  a.  Of  the  gaseous  oxide. — At  ordinary  temperature  and 
pressure,  it  is  a  colourless  gas,  with  a  faint,  not  disagreeable  odour,  and  a 
sweetish  taste.    It  is  not  combustible,  but  is  a  powerful  supporter  of  com- 


'  Researches,  Chemical  and  PhUosophical,  chiejly  concerning  Nitrous  Oxide,  or  Brphloyistir-ated 
Nitrous  Air,  u.nd  Us  Unspiration,  1800. 
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bustion,  almost  rivalling  in  this  respect  oxygen  gas.  It  does  not  affect 
vegetable  colours,  and  undergoes  no  change  either  of  colour  or  of  volume 
when  mixed  with  oxygen  or  binoxide  of  nitrogen.    Its  sp.  gr.  is  1'52. 

/3.  Of  the  liquid  oxide.— ^V^x^  subjected  to  a  pressure  of  50  atmospheres, 
at  45  P.,  it  is  condensed  into  a  Hmpid,  colourless,  very  volatile  liquid,  which 
does  not  freeze  itself  by  evaporation  as  liquid  carbonic  acid  does. 

y.  Of  the  solid  oxide. — At  a  temperature  of  about  — 150°  F.,  Paraday 
succeeded  in  soHdifying  protoxide  of  nitrogen.  In  this  form,  it  is  a  clear, 
crystalline,  colourless  body. 

Characteristics. — The  only  gas  with  wliich  it  is  possible  to  confound  it  is 
oxygen,  with  which  it  agrees  in  being  colourless,  not  combustible,  but  a 
powerful  supporter  of  combustion,  re-inflaming  a  glowing  match.  IVom  this 
it  may  be  readily  distingmshed  by  its  not  yielding  ruddy  vapours  {mtrous 

acid  gas)  when  binoxide  of  nitrog-en  is  minsled 

Before  combtistion.         After  combustion.  ....  •..        .       ..        o  o 


1  eq. 
ProtSx. 
Nitr. 
=  22. 


1  eq. 
Hydrog. 
=  1. 


1  eq. 
Nitrogen 
=  14. 


and 
1  eq 
Water 


with  it;  and  by  mixing  it  with  an  equal  volume 
of  hydrogen,  and  exploding  it  by  the  electric 
g"  spark,  by  which  we  obtain  one  volume  of  nitro- 
gen and  an  equivalent  of  water.  If  a  taper  be 
burnt  in  a  jar  of  this  gas  over  water,  the  flame  is  surrounded  with  a  purplish 
halo,  and  there  is  produced  a  brown  vapour  {nitrous  acid  gas). 

Impurities.— The  gas  maybe  rendered  impure  by  the  use  either  of  an 
impure  nitrate  or  of  too  high  a  temperature.  If  the  nitrate  contain  sal- 
ammoniac,  chlorine  is  disengaged :  this  may  be  detected  by  its  odour  and  bv 
its  action  on  nitrate  of  silver  (see  a?ite,  p.  381).  If  too  high  a  temperature 
be  employed  in  the  preparation  of  the  salt  (and  which  may  be  known  by  the 
evolution  of  white  vapours  [hyponitrite  of  ammonia?]),  the  obtained  gas  is 
irritating,  and  often  contains  binoxide  of  nitrogen,  the  presence  of  which  is 
known  by  the  red  fumes  produced  ou  mixing  the  gas  with  oxygon.  The 
presence  of  oxygen  or  common  air  may  be  detected  by  mingling  some  binoxide 
of  nitrogen  with  the  suspected  gas,  when  red  fumes  are  produced. 
Composition. — Its  composition  is  as  follows  : — 

Atoms.    Eq.  Wt.    Per  cent.    Davy.  Vol.    Sp.  gr. 

Nitrogeu   1    ...    14    ...    63-6    ...  63-3 

Oxygen    1    ...      8    ...    36-4    ...  36-7 


Niiro^engas   1  0'97 

Oxygen  gas   0-5  0-5b 


Protoxide  Nitrogen...  1  22         100  0         100  0    Protoxide  Nitrogen  Gas  .    1  1-52 

Physiological  Effects,  a.  On  Vegetables. — Germinating  seeds  (peas), 
when  watered  with  a  solution  of  this  gas,  seemed  unaffected  by  it.  Plants 
introduced  into  vessels  filled  with  the  gas  mostly  faded  in  about  three  days, 
and  died  shortly  after.^  But  Drs.  Turner  and  Christison  did  not  find  that  it 
was  injurious  to  vegetation.^ 

yS.  On  Animals.—  The  effects  of  this  gas  on  insects,  annelides,  mollusca, 
araphibials,  birds,  and  mammals,  were  examined  by  Sir  H.  Davy.  On  all  it 
acted  as  a  positive  poison.  It  produced  "pecuHar  changes  in  their  blood 
and  in  their  organs,  first  connected  with  increased  living  action,  but  tenniiialing 
in  death."  Slowly  injected  into  the  veins  of  animals,  considerable  quantities 
were  found  by  Nysten'  to  jjroduce  shght  staggering  only ;  larger  quantities 


'  Davy's  Researches. 

-  Christison,  0«  Poisons,  \).  750. 
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produced  the  same  disorder  of  the  nervous  system  noticed  when  the  g-is  is 

Y  On  Ma/?.— When  inhaled,  its  effects  on  the  nervous  system  are  most 
remarkable  :  I  have  administered  this  gas  to  about  one  hundred  persons,  aiid 
have  observed  that  after  the  respiration  of  it  from  a  bladder  for  a  few  seconds, 
it  usually  causes  frequent  and  deep  inspiration,  blueness  of  the  hps  and  coun- 
tenance, an  indisposition  to  part  with  the  inhaling  tube,  and  a  temporary 
delirium  which  subsides  in  the  course  of  three  or  four  minutes.  The  sensa- 
tions are  usually  pleasing.  The  dehrium  manifests  itself  differently  m  different 
individuals;  as' in  some  by  dancing,  in  others  by  fighting,  &c.  In  some  few 
cases  I  have  seen  stupor  produced.  Singing  m  the  ears,  giddiness,  and  ting- 
lino-  sensations  in  the  hands  and  feet,  are  sometimes  experienced. 

In  a  case  mentioned  by  Professor  SiUiman,  the  after-effect  of  the  gas  was  a 
complete  perversion  of  the  sense  of  taste  for  eight  weeks  (A.  S.  Taylor)'. 

It  produces  a  state  of  aneesthesia  (see  ante,  p.  208)  or  insensibility  topam 
during  surgical  operations.^  .  ,    .   ,  •     ^^   n  ^^  j 

Some  serious  after-effects  on  the  lungs  and  bram  have  occasionally  followed 
the  inhalation  of  it  in  common  experiments  (A.  S.  Taylor). 

Uses.— It  has  been  employed  in  some  few  cases  only  of  disease.  Beddoes 
used  it  in  paralysis  with  benefit,  but  found  it  injurious  to  the  hysterical  and 
exquisitely  sensible.^  In  a  remarkable  case  of  spasmodic  asthma,  related  by 
Mr.  Curtis,*  it  acted  beneficially.  In  a  second  case  it  also  gave  relief.  It 
has  been  employed  in  the  treatment  of  melancholy. 

Dose.  Por  medicinal  purposes  one  or  two  quarts  may  be  inhaled  daily 

from  a  bladder  or  pneumatic  trough.  Its  use  requires  caution.  The 
breathing-tube  should  have  a  side  aperture  closed  with  a  cork,  which  can  be 
removed  should  the  patient  evince  an  unwillingness  to  relinquish  the  tube. 

AQUA  MTROGEMI  PROTOXYDI ;  Protoxide  of  Nitrogen  Water;  Aqua 
Azotica  Oxygenata;  8earle's  Patent  Oxtjgenous  Aerated  Water.— kt 
ordinary  temperature  and  pressure,  water  dissolves  about  three-fourths  of 
its  own  bulk  of  protoxide  of  nitrogen  ;  but  by  pressure  the  quantity  may  of 
course  be  augmented.  The  patent  solution  is  said  to  contain  five  times  its 
bulk  of  gas ;  or  each  bottle  of  the  liquid  is  -stated  to  hold  a  full  quart  of  gas. 
Its  effects  on  the  system  are  not  very  marked.  Sir  H.  Davy  drank  nearly 
three  pints  of  the  ordinary  solution  in  one  day,  and  says  that  it  appeared  to 
act  as  a  diuretic ;  and  he  adds,  "  I  imagined  that  it  expedited  digestion." 
SerullasS  employed  protoxide  of  nitrogen  water  (made  at  the  ordinary  tem- 
perature and  pressure  of  the  atmosphere)  in  the  treatment  of  Asiatic  cholera. 
The  patients  took  six  or  eight  pints  within  five  or  six  hours  :  during  the  day 
their  warmth  returned,  the  blueness  disappeared.  It  has  also  been  employed 
to  counteract  the  evil  consequences  of  inebriety.  The  ])roprietor  of  the 
])atent  water  asserts  that  it  exhilarates,  and  is  adapted  for  torpor,  debility, 
fatigue,  depression  of  spirits,  asthma,  dyspepsia,  &c. ;  but  is  contraindicated 


^  Recherches,  pp.  77-8. 

2  Account  of  d  New  Aumthetic  Agent  as  a  Substitute  for  Sulphuric  Ether  in  Surgert/  and  Mid- 
Kiferg,  by  J.  Y.  Simpson,  M.D.,  p.  16,  1847. 
Davy's  littsmrchi'S,  p.  542. 
^  Lancd,  vol.  ii.  for  1828-9. 

'■•  Jourit.  de  Ohm.  Mod.  t.  viii.  pp  309  and  441,  1832. 
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in  inflammatory  and  plethoric  states  of  system. — ^Dose,  six  or  eight  ounces 
taken  two  or  three  times  a  day  between  meals,  or  as  the  ordinary  beverage. 

26.  Nitrogenii  Binoxydum.  —  Binoxide  of  Nitrogen. 

Formula  NO^.    Equivalent  Weight  30.    Equivalent  Volume  2  or 


Nitrous  gas  ;  nitric  oxide  ;  nitrous  air  ;  deut  oxide  of  nitrogen. — Kno^vIll  to  Hales;  but 
first  accurately  examined  by  Priestley  in  1772.  It  is  procured  in  great  abundance  by 
dissolving  copper  filings  or  clippings  in  nitric  acid,  and  collecting  the  gas  over  water. 
4.N05+3Cu=N02-f3(CuO,NO»).  "it  is  a  colourless  gas,  whose  sp.  gr.  is  108.  It  is  a 
supporter  of  combustion.  It  forms  red  fumes  of  hyponitric  (nitrous)  acid  wben  mixed 
with  oxygen  gas  or  atmospheric  air .  20=:N0'*.    It  dissolves  in  a  solution  of  proto- 

sulphate  of  iron,  to  which  it  communicates  a  dark  greenish-brown  or  olive  colour. 
This  compound,  which  is  said  to  be  definite,  and  to  consist  of  4!(reO,SO*)  + J^O",  commu- 
nicates a  red  or  purplish  colour  to  a  large  quantity  of  cold  oil  of  vitriol  (see  ante,  p.  368). 
The  odour,  taste,  and  effects  of  the  gas,  when  taken  into  the  lungs,  are  unknown ;  because, 
immediately  an  attempt  is  made  to  inhale  it,  it  absorbs  oxygen  from  the  air,  and  is  eonverted 
into  hyponitric  (nitrous)  acid.  Sir  H.  Davy  rashly  tried  to  inspire  it  (having  previously 
exhausted  his  lungs  of  air  by  making  three  inspirations  and  expirations  of  protoxide  of 
nitrogen),  but  the  attempt  fortunately  failed  by  the  production  of  spasm  of  the  glottis,  to 
which  occim-ence  he  considered  he  owed  his  life.— In  pharmacy,  binoxide  of  nitrogen  is 
useful  as  a  test  for  oxygen  (see  ante,  pp.  274  and  420),  and  on  account  of  its  characteristic 
reaction  on  the  solution  of  protosulphate  of  iron  (see  pp.  3&S  and  426). 

27.  ACmUM  IXriTRICUM.- NITRIC  ACID. 

Formula  NO*.    Equivalent  Weight  54. 

History.— Liquid  or  hydrated  nitric  acid  was  known  in  the  seventh  century 
to  Geber,  who  termed  it  solutive  water}  The  nature  of  its  constituents  was 
shown  by  Cavendish  in  17  H5,  and  their  proportions  were  subsequently  deter- 
mined by  Davy,  Gay-Lnssac,  and  Thomson.    It  is  sometimes  called  azotic  acid. 

Natural  History. — It  is  found  in  both  kingdoms  of  nature. 

a  In  the  Inobganised  Kingdom.— Combined  with  potash,  soda,  lime,  or  magnesia, 
it  is  found  on  the  surface  of  the  earth  in  various  parts  of  the  world.  The  nitrates  have 
been  found  in  some  few  mineral  waters.  Thus,  there  is  a  distnct  of  Hungary,  between 
the  Carpathians  and  the  Drave,  where  all  the  springs,  for  the  space  of  about  300  miles, 
contain  a  small  quantity  of  tbe  nitrate  of  potash."^  It  is  found  m  ram  water  after  a 
thunder-storm.   It  also  occui-s  in  well  waters  as  a  result  of  animal  decomposition  (.see 

^"  1^  In  the  Organised  Kingdom.— Nitric  aeid  in  combination  with  baaes  (potash,  soda, 
iime,  and  magnesia)  is  a  frequent  constituent  of  vegetable  juices." 

[Preparation.— Dry  uncombined  nitric  acid  has  been  prepared  lately  by 
M  Deville.  He  obtained  it  by  subjecting  nitrate  of  silver  to  the  action  of 
chlorine  gas.    The  result  was— chloride  of  silver,  oxygen,  and  dry  mtnc  acid. 

Properties.— Anhydrous  nitric  acid  is  colourless,  crystallisnig  in  6-sided 
columns,  which  fuse  at  86°  Pahr.,  and  boil  between  113°  and  Vl%  ,  at  which 

1  Of  the  Invention  of  Verity,  ch.  sxi.  aud  xxiii. 
J/friculiural  Chemistri/,  2d  edit.  1847. 
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temperature  they  begin  to  decompose.    Anhydrous  nitric  ^^i^haste^^^^ 
to  explode  spontaneously.    It  dissolves  m  water,  producing  much  heat,  ana 
forming  the  hydrated  acid. 

Composition. — Its  composition  is — 

■NT-*  ....  14,  or  1  atom. 

^1^^'°^^'^   ...  40   or  5  atoms.>-ED.] 

Oxygen    ' 

Anhydrous  or  dry  nitric  acid,  such  as  we  find  it  in  some  nitrates,  has  the 
composition  by  weight  as  above,  viz. : — 


Atoms.  Eq.Wt.    P.Ct.  Lavoisier.  Cav 


Nitrogen..  1  ..  14 
Oxygen  ..    5   ..  40 

Nitric  Acid  6   . .  54 


25-9 
74-1 

100-0 


20 
80 

100 


25 
75 

100 


,.  26 
..  74 


100 


Davy. 

29-5 
70-5 

100 


Vols. 

Nitrogen  1 
Oxygen..  2-5 


Vols. 
Binox.  Nitrogen  2 
Oxygen   15 


Constituents  of 
Nitric  Acid. 


Constituents  of 
Nitric  Acid. 


leq.Oxyg. 


1  eq. 
Binox. 
Nitrogen 
=  30 


leq.Oxyg. 

=  8 


leq.Oxyg. 


Liquid  or  Watery  Nitric  Acid. 

Sy^o^yu^s— Nitrate  of  water ;  hydrate  of  nitric  acid  ;  nitric  acid 
(acidum  nitricum)  of  the  pharmacopoeias  and  shops;  spirit  of  nitre 
(spirit us  nitri) ;  Glauber's  spirit  of  nitre  {spiritus  nitri  Glauheri). 

When  liquid  nitric  acid  is  red  and  fuming  from  the  presence  of  nitric  acid 
it  is  called  fuming  nitric  acid  [acidum  ?iitricum  fumans),  or  commonly 
nitrous  acid  [acidum  nitrosum). 

The  term  aqua  fortis  (either  single  or  double)  is  apphed  to  a  more 
dilute  acid  than  the  preceding.  .  . 

Preparation.— Liquid  nitric  acid  is  usually  obtained  by  submitting  to 
distillation  a  nitrate  (either  of  potash  or  soda),  with  oil  of  vitriol. 

rormerly  it  was  procured  by  submitting  to  distillation  a  mixture  of  nitre  and  either 
sulphate  of  iron  or  clay .2  Mr.  de  Sussex  has  recently  proposed  the  use  of  hme  and  a 
nitrate. 

The  London  College  no  longer  retains  a  formula  for  preparing  this  acid, 
but  places  it  in  the  materia  medica  with  the  following  note  for  testing  the 
purity  of  the  commercial  acid  : — 

"  Colourless ;  specific  gravity,  1-42 ;  exposed  to  air,  it  gives  out  most  acrid  vapours ; 
totally  volatilised  by  heat ;  diluted  with  three  parts  of  water  by  measure,  it  yields  no 
precipitate  on  the  acldition  either  of  nitrate  of  silver  or  chloride  of  barium.  100  grams 
of  this  acid  are  saturated  by  161  grains  of  crystals  of  carbonate  of  soda." 

The  Edinburgh  College  uses  equal  weights  of  dried  nitrate  of  potash  and 
sulphuric  acid.  The  directions  it  gives  for  obtaining  pure  nitric  acid  [acidum 
nitricum  purum)  are  as  follows  : — 

»  L'InsHtut,  Vevrier  21,  1849. 

2  See  Quincy's  Complete  MiiffUsh  Dispensatory,  14th  edit.  pp.  293-4,  1709. 
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Pimfy  nitrate  of  potash,  if  necessary,  by  two  or  more  crystallisations,  till  nitrate  of 
silver  does  not  act  on  its  solution  in  distilled  water.  Put  into'a  glass  retort  equal  weights 
of  this  purified  nitrate  and  of  sulphuric  acid,  and  distil  into  a  cool  receiver  with  a  mo- 
derate heat  from  a  sand-bath  or  naked  gas-flame,  so  long  as  the  fused  material  continues 
to  give  off  vapour.  The  pale-yellow  acid  thus  obtained  may  be  rendered  colourless,  should 
this  be  thought  necessary,  by  heating  it  gently  in  a  retort." 

The  Dublin  College  orders  the  nitrate  of  potassa  to  be  tested'  by  nitrate  of 
silver,  in  order  that  any  hydrochloric  acid  present  may  be  precipitated.  The 
liquor  is  then  ordered  to  be  filtered,  evaporated  to  dryness,  and  treated  with 
commercial  oil  of  vitriol.  The  specific  gravity  of  the  acid  obtained  is  fixed  at 
1'500.  The  proportion  of  ingredients  ordered  is,  Nitre,  lbs.  ij. ;  Nitrate  of 
Silver,  5ij.,  or  as  much  as  may  be  necessary ;  Boiling  Distilled  Water,  Ov. ; 
Oil  of  Vitriol,  ^xvij.  The  heating  of  the  retort  is  to  be  carried  on  to  the 
fusing  of  its  contents,  and  the  acid  distilled  through  a  Liebig's  condenser. 

Nitric  acid  manufacturers  frequently  employ  nitrate  of  soda  (sometimes 
called  Chili  saltpetre)  instead  of  nitrate  of  potash  in  the  preparation  of  this 
acid  ;  and  Knappi  says  there  are  three  advantages  attending  its  use ;  viz.  the 
quantity  of  nitric  acid  obtained  from  an  equal  weight  of  the  salt  is  greater,  the 
cost  of  the  salt  is  less,  and  the  nitric  acid  is  disengaged  at  a  lower  tempera- 
ture, and  consequently  a  less  coloured  product  is  obtained. 

When  the  object  is  to  obtain  pure  nitric  acid,  the  distillation  is  effected  in 
a  glass  retort  and  receiver ;  but  the  common  nitric  acid  of  commerce  is  usually 
procured  by  means  of  an  iron  or  stoneware  still. 

The  apparatus  used  on  the  large  scale  is  generally  that  employed  in  the 
manufacture  of  hydrochloric  acid  (see  a?/ie,  p.  890) ;  namely,  an  iron  or 
stoneware  pot,  with  a  stoneware  head,  which  is  connected  with  a  row  of 
double-necked  stoneware  bottles  containing  water.  Another  form  of  appa- 
ratus employed  by  some  manufacturers,  is  an  iron  cylinder,  set  in  brickwork 
over  a  fire-place,  and  connected  with  a  row  of  five  or  six  double-necked  stone- 
ware bottles  each  containhig  about  -^th  of  their  capacity  of  water. 

I  was  informed  by  a  manufacturer  that  the  charge  employed  for  one  of  these  cyhnders 
was  1681bs.  of  nitrate  of  potash  and  931bs.  of  oil  of  vitriol,  sp.  gr.  1'485.  These  quautities 
are  nearly  in  the  proportion  of  eight  equivalents  of  acid  to  seven  equivalents  of  nitrate. 
Different  manufacturers,  however,  employ  somewhat  different  proportions. 

The  acid  obtained  by  the  process  of  the  Pharmacopoeia  has  a  sp.  gr.  of  T42  ; 
that  procured  by  the  ordinary  process  is  brown  and  fuming,  and  has  a  sp.  gr. 
of  from  1-425  to  1'4.').  This  is  the  nitrous  acid  ox  f timing  nitric  acid  of 
commerce.  To  render  it  colourless  it  is  heated  in  a  glass  retort,  placed  in  a 
sand-bath.  The  colourless  acid  thus  obtained  has  a  sp.  gr.  of  from  r35  to  about 
1'4,  and  constitutes  the  nitric  acid  of  commerce  (acidum  nitricum  venale). 
The  residue  in  the  iron  cylinder  is  a  mixture  of  sulphate  with  a  little  bisul- 
phate  of  potash,  and  is  sold  as  sal  enixum.  It  is  employed  as  a  flux,  and  in 
the  manufacture  of  alum. 

.Thkory. — The  explanation  of  the  changes  which  take  place  in  the  manu- 
facture of  nitric  acid  is  somewhat  modified  by  the  strength  of  the  sulphuric 
acid  employed,  and  by  the  proportion  of  the  ingredients  used.  Assuming  the 
oil  of  vitriol  employed  to  have  a  sp.  gr.  of  1"8433  (that  is,  to  be  composed  of 


Chemical  Technology,  vol.  i.  pp.  420-1,  1848. 
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about  four  equivalents  of  real  sulphuric  acid  and  five  equivalents  of  water),  and 
that  an  equal  weight  of  nitrate  of  potash  be  used,  the  changes  which  occur 
will  be  as  follows  I  Pour  equivalents  of  dry  sulphuric  acid,  and  five  equivalents 
of  water  react  on  two  equivalents  of  nitrate  of  potash,  and  produce  two  equiva- 
lents of  strong  liquid  nitric  acid  (sesquihydrate)  and  one  equivalent  of  hydrated 
bisulphate  of  potash.  2  (K0,N05)  +  5  (HO,4S03  =  2KO,2SO^)  +  3HO,2^  O^. 

5--"Sl08  2SesquihyraSricAad  135 

2  eq.  Nitrate  Potash   ^^^^ii  eg.  Potash. . ..    94  ^--^ 


C  3  €0  Watev 

4  eq.  Liquid  Sulphuric  Acid  205  I  ^      ^ater  '.'.'.'.  IS, 

C&p.  gr.  1  B4dd.)  y^eq.Sulph.Acid  \&Q  2  Hyd.  Bisulphate  Potash  ..  272 

407  407 

The  generation  of  nitrous  acid  is  greatest  at  the  commencement  and 
towards  the  close  of  the  operation  ;  for,  at  the  commencement,  the  'excess  of 
uncombined  sulphuric  acid  attracts  wat  er  from  the  small  quantity  of  nitric 
acid  then  set  free,  in  consequence  of  which  the  latter  is  resolved  into  nitrous 
acid  and  oxygen;  about  the  middle  of  the  process,  when  the  quantity  of  free 
nitric  acid  has  been  increased,  while  that  of  the  sulphuric  acid  has  diminished, 
the  former  passes  over  with  water  unchanged ;  but  towards  the  end  of  the  pro- 
cess, owing  to  the  volatihsation  of  the  nitric  acid,  the  sulphuric  acid  becomes 
again  predominant,  and  the  red  vapours  of  nitrous  acid  then  make  their 
appearance. 

Peoperties. — Strong  and  pure  liquid  nitric  acid  [acidum  nitricum 
jmrum)  is  colourless,  and  has  a  peculiar  odour,  and  an  acrid,  intensely  sour 
taste.    In  the  air  it  evolves  white  fumes,  formed  by  the  union  of  the  acid 
vapour  with  the  aqueous  vapour  of  the  atmosphere  ;  these  fumes  redden  litmus, 
and  become  much  whiter  when  mixed  with  the  vapour  of  ammonia,  owing 
to  the  formation  of  the  nitrate  of  ammonia.    The  strongest  colourless  acid  of 
the  shops  has  a  sp.  gr.  of  1*45 ;  and  the  ordinary  colourless  acid  does  not 
usually  exceed  1*35  to  1'4.    The  sp.  gr.  of  the  acid,  prepared  according  to 
the  London  Pharmacopoeia  (1836)  is  l-50;33  to  1-504  ;  and  Mr.  Phillips 
believed  this  to  be  the  strongest  procurable  ;  but  Proust  says  he  obtained  it  as 
high  as  1-62  ;  Kirwan,  1-554  ;  Davy,  1-55  ;  Gay-Lussac,  1*510  ;  Thenard, 
1-513  ;  and  more  recently  Millon  obtained  it  at  1-521.    The  Edinburgh 
College  fixes  the  density  of  pure  nitric  acid  at  1*500,  and  that  of  commercial 
acid  at  from  1'380  to  1-390.    Acid  of  this  density  has  a  slight  yellow  tinge. 
At  248°  P.,  nitric  acid,  of  sp.  gr.  1*42,  boils  :  acid  either  denser  or  less  dense 
than  this  boils  at  alow  temperature.    At  —40°  P.  the  concentrated  acid  con- 
geals.   Nitric  acid  has  a  powerful  affinity  for  water ;  and,  when  mixed  with 
it,  heat  is  evolved. 

Nitric  acid  is  easily  deoxidised.  Thus,  exposure  to  solar  light  causes  the 
evolution  of  oxygen  and  the  production  of  nitrous  acid,  which  gives  the 
liquid  a  yellow,  orange,  or  reddish-brown  colour.  The  acid  thus  coloured 
may  be  rendered  colourless,  but  of  course  weaker,  by  the  application  of  a 
gentle  heat,  to  drive  off  the  nitrous  acid.  Several  of  the  non-metallic  com- 
bustibles rapidly  decompose  the  nitric  acid ;  as  charcoal,  phosphorus,  sugar, 
alcohol,  volatile  oils,  resins,  &c.  The  acid  is  unacted  on  by  leaf-gold, 
platinum,  &c.    Some  of  the  metals'^  also  act  powerfully  on  it,  as  copper  (in 

'  For  an  aocoiint  of  the  anomalous  relations  of  this  auid  and  iron,  I  must  refer  (he  reader  to 
Becquerel's  Traile  d'Mecirtcile,  tom.  v.  p.  8 ;  also  B.uude's  Man.  of  C/cein.  vol,  i.  p.  723,  1848. 
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the  form  of  turnings),  and  tin  (in  the  state  of  foil).  A  little  water  added  to 
the  acid  facilitates,  in  some  cases,  the  action  of  metals  on  it.  The  liydracids 
(as  hydrochloric  acid)  decompose,  and  are  decomposed  by,  nitric  acid. 

AciDUM  NiTKOSo-NiTKicuM ;  Fiiminff  nitric  acid  {acidum  nitricum  fumans) ;  Spiritus 
nitri  fumans  ;  Nitrous  acid  {acidum  nitrosum)  of  commerce. — This  is  a  mixt  ure  or  com- 
pound of  nitric  and  nitrous  acids  with  some  water.  It  may  be  procured  by  adding 
nitrous  acid  to  concentrated  nitric  acid ;  or  by  passing  binoxide  of  nitrogen  into  concen- 
trated nitric  acid.  The  commercial  nitrous  acid  is  obtained  by  the  distillation  of  nitrate 
of  either  soda  or  potash  with  oil  of  vitriol.  When  an  equal  number  of  atoms  of  nitrate 
of  potash  and  strong  oil  of  vitriol  are  submitted  to  distillation,  the  first  products  are 
hydrated  nitric  acid,  bisulphate  of  potash,  and  undecomposed  nitrate.  2(H0,S0^)  + 
2(KO,NO-^)=HO,Nq^+KO,HO,2S03+KO,N0.5  At  a  higher  temperature  the  bisul- 
phate reacts  on  the  nitrate,  and  expels  the  nitric  acid,  which  is  resolved  into  oxygen  and 
nitrous  acid,  NO^=0+NO.*  The  latter  dissolves  in  the  hydrated  nitric  acid  and  produces 
fuming  nitric  acid — the  nitrous  acid  of  the  shops. 

It  is  a  coloured  liquid,  the  colour  varying  with  the  quantity  of  nitrous  acid  which  it 
contains :  usually  it  is  yellowish-red.  It  fumes  in  the  air,  and  gives  out  &  darker  yellowish- 
red  vapour  (nitrous  acid).  The  sp.  gr.  of  the  most  concentrated  acid  is  1*500 ;  but  that 
of  the  shops  varies  from  I'iZS  to  1"450.  When  the  strong  acid  is  exposed  to  a  cold  of 
—  56°"2  F.  it  congeals  into  a  very  dark  red  mass.  It  is  a  more  corrosive  acid  than  con- 
centrated nitric  acid,  as  it  more  readily  gives  out  oxygen  with  the  development  of  more 
heat  and  light.  Thus  it  acts  more  violently  on  the  metallic  sulphurets  than  ordinary  nitric 
acid,  and  is  therefore  used  for  the  purpose  of  oxidising  them.  By  the  addition  of  an  alkali 
to  the  fuming  acid,  bmoxide  of  nitrogen  is  evolved,  and  a  nitrate  and  hyponitrite  formed. 
If  the  fuming  acid  be  gently  heated  in  a  retort,  nitrous  acid  is  evolved,  and  there  is  left 
behind  colourless  nitric  acid  whose  density  is  less  than  that  of  the  fuming  acid. 

Aqua  ronTis  Duplex  ;  Double  Aqua  Portis. — This  is  liquid  nitric  acid  of  sp.  gr.  1-36. 
It  is  used  by  jewellers  for  dissolving  metals,  and  by  colour-makers. 

Aqua  PoBTis" Simplex;  Single  Aqua  For tis.—Sl\m  is yL({\i\di  nitric  acid  of  sp.  gr.  1-22 
to  1-25.    It  is  employed  principally  by  dyers  for  dissolving  tin. 

Characteristics. — Nitric  acid  is  known  by  the  following  characters : — 
It  stains  the  cuticle,  quills,  &c.  yellow  or  orange :  _  mixed  with  copper  fihngs, 

effervescence  takes  place,  owing  to  the  escape  of  binoxide 
of  nitrogen,  and  a  greenish-blue  solution  of  nitrate  of 
copper  is  obtained  :  the  binoxide  forms  ruddy  vapours 
in  the  air,  by  uniting  with  oxygen  to  form  nitrous  acid 
gas ;  and,  passed  into  a  solution  of  the  protosulphate 
of  iron,  forms  a  dark  olive-brown-coloured  hquid.  To 
the  hquid  suspected  to  contain  nitric  acid  add  at 
least  ^th  of  its  volume  of  pure  oil  of  vitriol;  and  when 
the  mixture  is  cold,  add  protosulphate  of  iron,  when  a 
dark  purplish  or  brownish  colour  is  developed.  Nitric 
acid  decolorises  sulphate  of  indigo.  Morphia  or  brucia 
communicates  a  red  colour  to  nitric  acid,  which  is 
heightened  by  supersaturating  the  liquid  with  ammonia : 
powdered  nux  vomica  renders  this  acid  yellow  or  orange- 
coloured.  If  hydrochloric  acid  be  added  to  nitric  acid, 
the  mixture  acquires  the  power  of  dissolving  leaf-gold  : 
the  presence  of  gold  in  solution  may  be  recognised  by. 
tlie  protochloride  of  tin,  with  which  it  strikes  a  purple, 
or  blackish  colour.  Lastly,  saturated  with  pm-e  car- 
bonate (or  bicarbonate)  of  potash,  a  nitrate  of  potash  is: 
procured. 


Fig.  71. 


W  b 
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Detection  of  Nitric 
Acid. 


The  nitrates  are  known  by  the  following  characters  :— They  evolve  oxygen 
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when  heated,  and  deflagrate  when  thrown  on  a  red-hot  cinder  or  charcoal; 
when  heated  with  sulphuric  acid  they  disengage  nitric  acid,  which  may  be  re- 
cQcrnised  by  its  action  on  morphia,  brucia,  or  commercial  strychnia ;  lastlj, 
when  mixed  with  sulphuric  acid  and  copper-turnings,  they  generate  binoxide 
of  nitrogen,  which  is  readily  recognised  by  its  blackening  a  solution  ot  sulphate 
of  the  protoxide  of  iron.  This  last-mentioned  property  enables  us  to  recognise 
very  minute  portions  of  the  nitrates.  The  nitrate,  copper-fibngs,  and  sulphuric 
acid  are  to  be  put  into  the  test-tube  (fig.  71,  a),  to  which  is  adapted  by 
means  of  a  cork,  a  small  curved  glass  tube,  containing  at  the  bend  (i)  a  drop 
or  two  of  the  solution  of  the  protosulphate  of  iron ;  heat  is  to  be  applied  to 
the  mixture  in  the  test-tube,  and  in  a  few  minutes  the  ferruginons  solution 
becomes  brown  or  blackish  (see  ante,  p.  368).  [This  test  fails  when  much 
chloride  is  mixed  with  a  nitrate.  It  is  then  advisable  to  add  strong  hydro- 
chloric acid  and  gold-leaf  to  the  suspected  nitrate,  and  boil  the  mixture.  I  he 
solution  of  the  gold  shows  that  a  nitrate  is  present,  and  the  smallest  proportion 
of  gold  dissolved  may  be  detected  by  adding  to  the  liquid  a  few  drops  ol 

chloride  of  tin. — Ed.]  n  j  i 

Composition.— Liquid  or  watery  nitric  acid  is  composed  ot  dry  or  real 
nitric  acid  and  water.  The  strongest  acid  obtained  by  Millon  was  a  mono- 
hydrate.  .  T      ,  n/r 

When  the  sp.  gr.  is  1-5033  to  1'504,  the  liquid  acid  is,  according  to  Mr. 
Philhps,  a  sesquihydrate ;  when  the  sp.  gr.  is  1-486,  the  acid,  according  to 
Dr.  Ure,  is  a  binhydrate. 

Millon's  strongest  Acid.  Sp.gr.l-5033toV504.      Sp.  gr.  1-486.  Sp.  gr.  1-42. 

P.Ct.  At.    Eq.Wt.  P.Ct.  At.   Eq.Wt.  P.Ct.  At.  Eq.Wt.  P.Ct 
Dry  Nitric  Acid  ....     1        "  '  ^  -    '"^    ^     ■         ••  ^ 
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One  hundred  grains  of  nitric  acid,  sp.  gr.  1*5,  saturate  about  217  grains 
of  carbonate  of  soda,  equ-al  to  about  81  grains  of  real  or  dry  nitric  acid._ 

According  to  Mr.  Graham,  acid  whose  sp.  gr.  is  1  '42  is  the  proper  nitrate 
of  water ;  and  of  the  four  atoms  of  water  which  it  contains,  one  is  combined 
with  the  acid  as  a  base,  and  may  be  termed  basic  water,  while  the  other  three 
are  in  combination  with  the  nitrate  of  water,  and  may  be  termed  the  constitu- 
tional water  of  that  salt.  H0,N05  +  3H0.  This  is  the  acid  of  the  present 
London  Pharmacopoeia. 

Impurities. — The  ordinary  impurities  of  commercial  nitric  acid  are,  excess 
of  water,  nitrous  acid,  chlorine,  and  sulpliuric  acid. 

The  presence  of  an  excess  of  water  is  detected  by  the  low  sp.  gr.  The  pre- 
sence of  nitrous  acid  is  known  by  the  colour  of  the  acid  being  yellow  or 
orange.    Its  origin  has  been  before  explained  (see  ante,  p.  426). 

According  to  Millon,'  the  best  test  for  the  presence  of  nitrous  acid  is  an  a(jueo\is  solu- 
tion of  sulphuretted  hydrogen.  If  lliis  be  added  to  the  suspected  acid  which  has  been 
previously  diluted  with  once  or  twice  its  volume  of  water,  the  least  trace  of  nitrous  acid 
causes  the  liberation  of  sulphur,  whicli  gives  au  opalescent  appearance  to  the  liquor.  At 
the  same  time  a  small  quantity  of  ammonia  is  formed. 

To  detect  chlorine  (which  is  derived  from  the  alkaline  chlorides  contained 


'  r/iarmaceulical  Journal,  vol.  ii.  p.  355, 
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in  the  nitrate,  and  in  the  manufacture  of  nitric  acid),  dilute  wiih  dii^tilled  wa(er, 
and  ai)ply  nitrate  of  silver;  a  white  chloride  of  silver  is  precipitated,  which  is 
insoluble  in  nitric  acid,  but  soluble  in  ammonia.  To  recognise  sulphuric  acid 
(carried  over  from  the  acid  in  the  still  or  retort),  add  a  solution  of  nitrate  of 
baryta  or  chloride  of  barium  to  the  acid  previously  diluted  with  water ;  a 
heavy  white  sulphate,  insoluble  in  nitric  acid,  is  thrown  down. 

When  nitric  acid  has  been  obtained  from  Chili  nitrate  of  soda,  it  is  apt  to 
be  contaminated  with  iodine  (derived  from  the  alkaline  iodide  contained  in 
the  Chili  nitrate)  or  iodic  acid,  formed  by  the  oxidation  of  iodine.  The  pre- 
sence of  iodine  is  detected  by  starch  (see  ante,  p.  399).  Nitric  acid  coloured 
brownish  by  iodine,  loses  its  colour  by  keeping,  owing  to  the  oxidation  of  the 
iodine  and  its  conversion  into  iodic  acid.  To  detect  iodic  acid,  add  sulphurous 
acid'and  starch  to  the  diluted  nitric  acid  :  the  sulphurous  acid  deoxidises  the 
iodic  acid,  and  the  starch  produces  a  blue  colour  with  the  iodine.  This  blue 
colour,  it  must  be  remembered,  does  not  appear  if  the  solution  be  warm.  It 
is  destroyed  by  alkalies,  and  reappears  on  neutralisation  with  a  mineral  acid. 

Purification. — For  nitric  acid  whose  sp.  gr.  does  not  exceed  1"4'8,  the 
best  method  of  purification  is  to  add  one  part  of  bichromate  of  potash  to 
every  hundred  of  acid,  and  distil.  The  nitrous  acid  is  transformed  into  nitric 
acid  at  the  expense  of  the  oxygen  of  the  chromic  acid. 

Physiological  Expects,  a.  On  Vegetables. — Nitric  acid  decomposes 
the  different  vegetable  tissues  to  which  it  may  be  appKed,  and  gives  them  a 
yellow  colour. 

/3.  On  Animals. — Orfila  found  that  26  grains  of  commercial  nitric  acid, 
injected  into  the  jugular  vein,  coagulated  the  blood,  and  caused  death  in  two 
minutes.^  Viborg  threw  a  drachm  of  the  acid,  diluted  with  three  drachms 
of  water,  into  the  jugular  vein  of  two  horses  ;  in  two  hours  they  were  well : 
the  blood,  when  drawn,  was  slightly  coagulated.^  Introduced  into  the  stomach 
of  dogs,  it  disorganises  this  viscus,  and  causes  death  in  a  few  hours. 

y.  On  Man. — On  the  dead  body,  M.  Tartra  has  made  various  experiments 
to  determine  the  appearances  produced  by  the  action  of  nitric  acid.  Of  course 
this  caustic  decomposes  the  organic  textures  ;  but  the  phenomena  presented 
vary  according  to  different  circumstances — as  the  quantity  em])loyed,  the 
presence  of  other  substances,  &c. 

The  chemical  action  of  nitric  acid  on  the  tissues  has  been  already  noticed 
(see  ante,  p.  97). 

On  the  living  body,  its  action  varies  with  the  degree  of  concentration  or 
dilution  of  the  acid.  In  the  concentrated  form  the  acid  acts  as  a  powerfully 
corrosive  poison,  which  property  it  derives  in  part  from  its  affinity  for  water, 
but  more  especially  from  the  facility  with  which  it  gives  out  oxygen ;  so  that 
the  appearances  caused  by  its  action  on  some  of  the  tissues  are  different  from 
those  produced  by  sulphuric  acid.  The  permanent  yellow  stain  (xantho-pro- 
teic  acid)  which  it  communicates  to  the  cuticle  is  pecuharto  it.  Iodine  stains 
the  skin  yellow  or  brown,  but  a  httle  caustic  potash  readily  removes  the  stain 
when  recent;  whereas  the  yellowish  slain  produced  by  nitric  acid  becomes 
orange  on  the  addition  of  an  alkaline  soap.  Bromine  also  stains  the  skin 
yellow;  but  when  recently  produced,  the  colour  may  also  be  removed  by 


'  Toficolng.  Gemrale. 
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potash.  The  yellow  or  citron  stain  commuTiicatefl  to  the  lining  membrane  of 
the  tongue,  pharynx,  &c.  by  nitric  acid,  has  been  well  shown  by  Dr.  Eoupell  ^ 
A  preparation,  presenting  similar  appearances,  is  preserved  in  the  anatomical 
museum  of  the  London  Hospital.  Nitric,  like  sulphuric  acid,  also  chars  the 
animal  tissues ;  and  thus,  after  the  ingestion  of  it,  the  stomach  is  sometimes 
found  blackened,  as  if  sulphuric  acid  had  been  swallowed.  The  symptoms 
are  analogous  to  those  produced  by  sulphuric  acid  (see  ante,"^.  370).  The 
yellow,  citron,  or  orange  spots  sometimes  observed  on  the  lips,  chin,  or  face, 
will,  when  present,  at  once  indicate  the  kind  of  acid  swallowed.  Sometimes 
the  binoxide  of  nitrogen  is  evolved  by  the  mouth. 

Properly  diluted,  nitric  acid  produces  effects  similar  to  those  of  the  other 
mineral  acids  (see  ante,  p.  174).  It  is  said,  however,  to  act  less  evidently  as 
a  tonic,  and  to  be  more  apt  to  disagree  with  the  stomach,  so  that  it  cannot  be 
employed  for  so  long  a  period.  In  some  cases  it  has  excited  ptyalism,  and 
irom  this  circumstance,  as  well  as  from  the  occasional  benefit  derived  from  its 
use  in  the  venereal  disease,  it  has  by  some  writers  been  compared,  in  its  opera- 
tion, to  mercury, — a  comparison  founded  rather  on  theoretical  than  practical 
considerations. 

Uses,  a.  Interval. — As  nitric  acid  produces  certain  effects,  in  common 
with  other  mineral  acids,  it  may  be  used  as  a  substitute  for  the  latter  in  various 
diseases.  Thus,  it  is  administered  in  conjunction  with  the  bitter  infusions  in 
those  conditions  admitting  of,  or  requiring,  the  use  of  tonics.  Properly 
diluted,  it  is  employed  as  a  refrigerant  in  febrile  disorders.  In  lithiasis, 
attended  with  phosphatic  deposits  in  the  urine,  it  has  been  used  instead  of  the 
sulphuric  or  hydrochloric  acid.  As  a  lithonlytic  injected  into  the  bladder, 
very  dilute  nitric  acid  has  been  successfully  employed  by  Sir  B.  Brodie  (see 
ante,  p,  266).  In  some  obstinate  cutaneous  diseases,  as  impetigo,  it  is  given 
to  the  extent  of  half  a  drachm  daily  in  barley  water.^  It  may  be  employed, 
also,  to  relieve  heartburn. 

In  1793  this  acid  was  used  by  Mr,  Scott,  a  surgeon  at  Bombay,  as  a  sub- 
stitute for  mercurial  preparations  which  Girtanner  erroneously  fancied  owed 
their  efficacy  to  the  quantity  of  oxygen  which  they  contained,  Mr,  Scott  first 
tried  it  in  chronic  hepatitis,  and  with  considerable  success.  He  then  extended 
its  use  to  venereal  diseases,  and  obtained  the  happiest  results  from  it. 

Subsequently  it  has  been  most  extensively  employed  in  the  last- mentioned 
diseases;  but  the  success  attending  its  use  has  been  variable.  That  it  has 
been,  and  is  frequently  serviceable,  no  one  can  doubt  who  reads  the  immense 
body  of  evidence  offered  in  its  favour  by  Scott,  Kellie,  Albers,  Prioleau,  Rollo, 
Cruickshank,  Beddoes,^  Perriar,  and  others.  But,  on  the  other  hand,  it  is 
equally  certain  that  on  very  many  occasions  it  has  been  useless.  The  same 
reniark,  indeed,  may  be  made  of  mercury,  or  of  any  other  remedy  ;  but  as  an 
anti-venereal  medicine  it  does  not  admit  of  comparison  with  this  metal.  How- 
ever, we  frequently  meet  with  syphilitic  cases  in  which  the  employment  of 
mercury  is  either  useless  or  hurtful.    Thus  it  can  rarely  be  employed  with 


'  See  Lis  Tlluslralions  of  the  Ejects  of  Poisons. 
Rayer,  Treatise  on  the  Bi.ieases  of  the  Skin,  p,  502, 
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advantage  in  scrofulous  subjects;  or  in  persons  whose  idiosyncrasies  render 
them  peculiarly  susceptible  to  the  influence  of  this  metal ;  and  in  sloughing 
sores  it  is  inadmissible.  Now  these  are  the  cases  in  which  nitric  acid  may  be 
employed  with  benefit ;  and  I  beheve  the  best  mode  of  administering  it  is  in 
conjunction  with  the  compound  decoction  of  sarsaparilla. 

Por  further  information  respecting  its  employment,  I  must  refer  to  the 
works  of  Holst^  and  Mr.  Samuel  Cooper.^ 

j3.  External.^ — In  the  concentraied  state,  nitric  acid  has  been  employed 
as  a  powerful  escharotic  (see  ante,  p.  161)  ;  as  to  destroy  warts,  and  as  an 
application  to  parts  bitten  by  rabid  animals  or  venomous  serpents,  to  phage- 
dsenic  ulcers,  &c.  In  order  to  confine  the  acid  to  the  spot  intended  to  be 
acted  on,  the  neighbouring  parts  may  be  previously  smeared  with  some  resinous 
ointment.  In  sloughing  phagedsena,  the  application  of  strong  nitric  acid,  as 
recommended  by  Mr.  Welbank,"*  is  attended  with  the  most  successful  results, 
as  I  have  on  several  occasions  witnessed.  The  best  mode  of  applying  it  is  by 
a  piece  of  lint  tied  round  a  small  stick  or  skewer.  "When  the  slough  is  very 
thick,  it  is  sometimes  necessary  to  remove  part  of  it  with  a  pair  of  scissors,  in 
order  to  enable  the  acid  to  come  in  contact  with  the  living  surface. 

Largely  diluted  (as  50  or  60  drops  of  strong  acid  to  a  pint  or  quart  of 
water)  it  is  recommended  by  Sir  Astley  Cooper  as  a  wash  for  sloughing  and 
other  ill-conditioned  sores. 

In  the  form  of  ointment  it  is  used  in  various  skin  diseases,  especially  por- 
rigo  and  scabies,  and  as  an  application  to  syphilitic  sores. 

Nitric  acid  vapour  has  been  employed  as  a  disinfectant  (see  ante,  p.  166), 
but  it  is  probably  inferior  to  chlorine.  It  was  first  introduced  for  this  purpose 
by  Dr.  Carmichael  Smyth^  (to  whom  Parhament  granted  a  reward  of  £5000)  : 
hence  these  fumigations  have  been  termed  fumigationes  nitriccE  S7nythiana. 
The  vapour  is  readily  developed  by  pouring  one  part  of  oil  of  vitriol  over  one 
part  of  nitrate  of  potash  in  a  saucer  placed  on  heated  sand. 

Administration. — The  dose  will  depend  on  the  concentration  of  the  acid. 
The  usual  statement  in  pharmacological  works  appHes  to  the  commercial  nitric 
acid  and  to  the  acid  of  the  pharmacopoeia  (sp.  gr.  l-4^).  Thelatter  is  so  strong 
that  it  ought  not  to  be  dispensed  in  small  quantities,  "  as  it  is  impossible  to 
measure  a  few  mitums  with  so  much  accuracy  as  a  proportionate  quantity  of 
the  diluted  acid."^    (See  Acidum  Nitricum  Bilutum). 

Antidotes. — Poisoning  by  nitric  acid  requires  precisely  the  same  treatment 
as  that  by  sulphuric  acid  (see  ante,  pp.  164  and  372). 

1.  ACIBUM  NITRICM  DILUTUM.  L.  E.  D. ;  Diluted  Nitric  Acid.  (Nitric 
Acid,  f^iij. ;  Distilled  Water,  f^xvij.  L. ;  Pure  Nitric  Acid  (sp.  gr,  1-500),  f^j.; 
and  Distilled  Water,  f5ix. ;  or.  Commercial  Nitric  Acid  (sp.  gr.  1-390),  f^j.  and 
f5vss. )  and  Distilled  Water,  f^ix.  R    Nitric  Acid,  f^iv. ;  Distilled  Water, 


1  Be  Jcidi  NUrici  Usu  Medico  Bissertatio,  Christianto,  1818. 

"  Biclionanj  of  Practical  Surgery.  ,    •        ^rA  loon 

3  On  the  external  use  of  nitric  acid,  see  London  Medical  Repository,  vol.  xiv.  p.  450,  IS-JU. 

Medico-Chirurq.  Trans.  .  .     „   ,    •     t     i  i-no 

^  The  Effects  of  the  Nitrous  Vapour  in  preventing  and  destroying  Contagion,  London,  i<JJ: 
reviewed  in  the  London  Medical  Reviexu,  vol.  i.  p.  433,  Lend.  1779. 
*  Fharmaceutical  Journal,  vol.  iii.  p.  113-14. 
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f^xxix  D  )— The  sp.  gr.  of  the  Diluted  Nitric  Acid  of  the  London  Pharma- 
copceia  is  i-082.  A  fluidomice  of  this  acid  is  saturated  by  154  grains  of 
crystalHsed  carbonate  of  soda.    The  following  is  its  composition 

Per  Cent. 

Strong  Iquid  nitric  acid  (sesquihydrate)  15'27 
Water   ••■  84-73 


Per  {Jent. 

Dry  or  real  nitric  acid   12" 23 

Water   87-78 

Diluted  Nitr  ic  Add,  Ph.  JL   100  00 


Diluted  Niti-ic  Add,  Ph.  L   100  00 

The  diluted  nitric  acid  of  the  Edinburgh  Pharmacopoeia  (1814)  has  a  sp. 
gr.  of  1-077  ;  and  it  contains  11-16  of  dry  or  real  nitric  acid. 

The  diluted  nitric  acid  of  the  Dublin  Pharmacopoeia  has  a  sp.  gr.  of  1-092 ; 
and  is  stronger  than  that  of  the  London  and  Edinburgh  Pharmacopceias. 

The  strength  of  this  preparation  varies  considerably  in  the  shops,  owing  to 
the  employment  of  nitric  acid  of  different  densities  in  its  preparation.  When 
prepared  with  acid  whose  sp.  gr.  is  that  of  the  Pharmacopoeia  (1-42),  its  strength 
is  far  beyond  that  prepared  with  the  ordinary  colourless  nitric  acid  of  the  shops 
(sp.  gr.  1-350). 

The  dose  of  the  dilute  nitric  acid  of  the  London  and  Edinburgh  Pharma- 
copoeias is— iTlxx.  to  nixl.  (equal  to  iilij.  and  Uliv.  of  strong  nitric  acid). 

The  dose  of  the  dilute  nitric  acid  of  the  Dublin  Pharmacopoeia  is  from 
nivij.  to  nixv. 

The  above  doses  apply  to  the  dilute  nitric  acid  made  according  to  the  directions  of  the 
Pharmacopoeias  ;  that  is,  with  nitric  acid,  sp.  gr.  i'42.  Much  larger  doses  may  of  course 
be  given  when  this  preparation  is  made  with  the  ordinary  commercial  nitric  acid,  sp.  gr. 
1-35  to  1-4. 

Some  useful  cautions  respecting  the  dose  of  properly  prepared  dilute  nitric  acid  have 
been  given  by  Mr.  Bell.*  Alluding  to  the  dose  of  l?\xl.  of  the  acid  of  the  London  Phar- 
macopcEia,  he  says,  "  we  have  no  hesitation  in  stating  that  this  quantity  is  quite  sufficient, 
unless  largely  diluted,  to  act  injuriously  on  the  enamel  of  the  teeth  and  he  mentions  a 
case  in  which  six  minims  of  the  strong  acid  (equal  to  f5j.  of  the  dilute  acid),  taken  in  an 
ounce  of  fluid  three  times  a  day,  seriously  injured  th-e  teeth  in  two  or  three  days. 

Larger  doses  than  those  above  stated  may  be  administered  if  properly  diluted.  The 
medicine  may  be  taken  by  sucking  it  through  a  quill  or  glass  tube,  and  the  mouth  should 
be  rinsed  with  either  water  or  an  alkaline  solution  immediately  after  each  dose. 

2.  CNGraTlM  ACIDI  mW\  ,  Oxyfjenised  Fat ;   Pummade  d' Alyon. 
(Olive  Oil,  lb.  j.;  Prepared  Hog's-Lard,  Nitric  Acid,  by  measure, 

3VSS.  Having  melted  the  oil  and  lard  in  a  glass  vessel,  when  they  are 
beginning  to  become  concrete,  add  the  acid ;  then  stir  them  constantly  with 
a  glass  rod  until  they  become  firm.) — The  constituents  of  the  fatty  substances 
suffer  oxidation  at  the  expense  of  the  nitric  acid. — ^The  changes  are  complicated 
and  the  products  numerous  (see  Unfjuentwni  Ilydrargyri  Nitraiis).  This 
ointment  has  a  firm  consistence  and  a  yellow  colour.  Its  uses  have  been 
above  noticed.  It  is  more  efiicacious  when  recently  prepared.  It  existed  as 
a  preparation  in  a  late  edition  of  the  Dublin  Pharmacopoeia,  but  is  now 
excluded. 


*  Pharmaceutical  Journal,  vol.  iii.  p,  113, 
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28.  ACIDUM  mTRO-HYDROCHLORICUM.-NITRO- 
HYDROCHLORIC  ACID. 

History. — This  liquid  was  known  to  Geber.^  It  was  formerly  called  aqua 
regia.  It  is  commonly  known  as  nit ro -muriatic  acid  [acidum  iiitro- 
mnriaticuni). 

Preparation. — It  is  prepared  by  mixing  hydrochloric  acid  with  nitric  acid. 
The  directions  of  the  Dublin  Pharmacopa3ia  (1850)  for  its  preparation  are  as 
follows : — 

Take  of  pure  Nitric  Acid,  by  measure,  one  part ;  pure  Muriatic  Acid,  by  measure,  two 
parts.  Mix  the  acids  iu  a  green  glass  stoppered  bottle,  and  keep  the  mixture  in  a  cold 
place. 

In  the  arts,  a  solution  having  the  power  of  dissolving  gold  is  sometimes 
prepared  by  adding  nitre  to  hydrochloric  acid,  or  common  salt  or  sal-ammoniac 
to  nitric  acid. 

The  precise  nature  of  nitro-hydrochloric  acid  is  somewhat  obscure.  According 
to  Davy,2  by  the  reaction  of  one  equivalent  of  nitric  acid  on  one  equivalent 
of  hydrochloric  acid,  we  obtain  one  equivalent  of  nitrous  acid,  one  equivalent 
of  chlorine,  and  an  equivalent  of  water.    NO^  +  HC1=N04  +  HO  +  CI. 

Materials.  Composition.  -  Products. 

T      TT  J    1.1   •  A  -3  oz!    f  1  «''7-  Chlorinp.  . ...  35*5  —1  eq.  Chlorine  ...  35'5 

1  eq.  HydrociuoricAcid  36'5  <  1    '   tt  ,  n  ^ 

^  II  eq.  Hydrogen  ...    1    ^  leq. Water    9 

1  eq.  Nitric  Acid   54    [  }  J  ^^ff^  Acid  46    ^   1  eq.  Nitrous  Acid  46 

90-5  90-5  '  90-5 

But  the  reaction  of  these  substances  is  influenced  by  temperature,  by  the 
degree  of  concentration  of  the  acids,  and  by  the  presence  of  a  substance 
capable  of  combining  with  chlorine.  Usually  "the  mutual  decomposition  of 
the  two  acids  proceeds  only  so  far  as  to  saturate  the  liquid  with  chlorine" 
(Brande) .  If,  however,  heat  be  appHed  to  expel  the  liberated  chlorine,  or  if  a 
metal  be  introduced  to  absorb  it,  the  decomposition  goes  on  until  one  or  both 
of  the  acids  are  exhausted. 

Mr.  B.  Davy^  ascribes  the  solvent  power  of  aqua  regia  to  chloro-nitrous 
gas  (NO^Cl^)  dissolved  in  the  liquid.  This  gas  is  produced  by  the  mutual 
reaction  of  nitric  acid  and  comrnon  salt.  4N05  +  3NaCl  =  3  (NaO,N05)  +  CI 
+  N02C12. 

Baudrimont,4  on  the  other  hand,  states  that  by  the  mutual  action  of  nitric 
and  hydrochloric  acids,  chloro-nitric  [cUoro -azotic)  acid  is  produced,  which 
is  the  effective  solvent  of  the  mixture.  4N05  +  2HC1  =  NO^Cl  +  2H0.  This 
view,  however,  has  been  contested  by  Koene.^ 

Propkrties.— It  has  a  yellow  colour.  Its  most  remarkable  property  is 
that  of  dissolving  gold  and  platinum,  metals  that  are  insoluble  in  cither  nitri(5 
or  hydrochloric  acid  separately.    It  should  be  kept  in  a  ct)ol  dark  place  ;  for 


*  Invention  of  Verity,  chap,  xxiii. 

2  Journal  of  Science  and  the  Arts,  vol.  i.  p.  67,  1816. 

3  Phil.  Maq.  vol.  ix.  p.  355. 

"  .Tmirnal  de  Fhannncie,  3iiic  s('r.  torn.  v.  p.  49,  1844. 
'  Pojigendo'i-ll's  Annalen,  Hd  Ixiv.  S.  429,  1845. 
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heat  rapidly  expels  the  chlorine,  while  light  enables  it  to  decompose  the  water 

and  to  form  liydrocliloric  acid.  .      ,      i    v  rli-=«nlvinp- 

Characte,itlcs.-Ii  is  recognised  by  its  colour,  by  its  power  of  d  solving 
gold,  by  its  precipitating  a  solution  ofthe  nitrate  o  silver,  tlieprec  pitate  being 
Loluble  in  nitric  acid,  but  soluble  in  ammonia ;  by  t^'^  P^^duction  of  two 
salts,  a  chloride  and  a  nitrate,  when  an  alkah  is  added  to  it ;  and  by  the  evolu- 
tion  of  binoxide  of  nitrogen  on  the  addition  of  copper  turmngs.  _ 
Physiological  Effects.— It  is  a  powerfully  corrosive  poison,  acting  in  a 

similar  manner  to  nitric  acid.  .  .      . , 

UsES.-It  has  been  employed  internall//  m  the  same  cases  as  nitric  acid, 
more  especially  in  svphilis,  diseases  of  the  liver,  and  some  of  theexa.i  liemata 
MvlerAlh  it  has  been  used  as  a  bath,  either  local  or  general  in  syphi  is  and 
hepatic  affections.  Dr.  Lendricki  i^^s  more  recently  noticed  the  utility  o 
the  general  nitro-muriatic  bath,  at  a  temperature  of  90°  or  95  ,  in  syphiloid 
and  mercurial  cachexiee,  and  liver  consumption.  In  India  the  whole  body 
(the  head  excepted)  is  immersed ;  but  in  this  country  pediluvia  are  usually 
employed,  or  the  body  is  merely  sponged  with  it. 

Administration.- When  taken  internahy,  the  dose  is  ten  or  fifteen  drops 
properly  diluted,  and  carefully  increased. 

Antidote.— Poisoning  by  this  acid  is  to  be  treated  m  the  same  way  as  that 

by  sulphuric  acid. 

BALNEUM  NiTRO-HVDROCHLORlCUM;  The  Nitro-Muriatic  Bath.''— This 
is  prepared  in  narrow  wooden  tubs,  by  adding  the  acid  to  tepid  water,  until 
the  latter  becomes  as  sour  to  the  taste  as  vinegar.  Ainslie^  says  one  _  ounce 
of  acid  is  enough  for  a  gallon  of  water.  The  paiient  should  remain  in  the 
bath  from  10  to  30  or  40  minutes.  It  excites  tingling  and  prickling  of  the 
skin,  and  is  said  to  affect  the  gums  and  salivary  glands,  causing  plentiful 
ptyahsm  :  indeed,  we  are  told  that,  without  the  latter  effect,  every  trial  is  to 
be  regarded  as  inconclusive.  In  the  passage  of  biliary  calculi  this  bath  is  said 
to  have  proved  remarkably  effective. — Dv.' Scott's  nitrous  acid  bath  was 
prepared  by  acidulating  water  with  fuming  nitric  acid  (Ainslie). 


29.  AMMONIA. -AMMONIA. 


Formula  NH^.    Equivalent  Weight  11 .    Equivalent  Volume  of  the  Gas  2  or 

Histoey. — It  is  probable  that  Pliny  was  acquainted  with  the  smell  of 
ammonia,  and  that  the  "vehement  odour"  which  he  says''  arose  from  mixing 
lime  with  nitrum  was  produced  by  the  action  of  lime  on  sal  ammoniac.  Dr. 
Black,  in  1756,  first  pointed  out  the  distinction  between  ammonia  and  its 
carbonate;  and  Dr.  Priestley''  first  procured  ammonia  in  a  gaseous  form.  It 
is  sometimes  termed  volatile  alkali,  and  occasionally  azoturetted  hydroyen 


'  British  and  Foreign  Medical  Review,  vol.  iv.  p.  254. 

^  See  Coyne's  Observalions  on  Hie  Aid  obtained  m  various  Diseases,  particularly  those  incidental 
to  Tropical  Climates,  by  the  External  Application  of  the  Nitro-muriatic  Acid  in  a  Bath,  Loud.  1822. 
Materia  Indica,  vol.  ii.  p.  340. 
Iliitoria  Natitralis,  HI),  xxxi.  cap.  46,  cd.  V:ilp. 
*  On  Air,  vol.  ii.  p.  SC.),  17'.H). 
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or  terhydruret  of  nitrQgen.  Dr.  Kane  regards  it  as  hydramid  or  amidide 
of  hydrogen. 

Natural  History.— Ammonia,  free  or  combined,  exists  in  both  kingdoms 
of  nature. 

a.  In  the  Inoeganised  Kingdom.— Hydroohlorate  and  sulphate  of  ammonia  are  met 
with  native  usually  m  the  neighbourhood  of  volcanoes.  Aluminous  sulphate  of  ammonia 
(or  ammonia  alum)  occurs  in  Bohemia.  Dr.  Marcet  detected  the  hydrochlorate  in  sea 
water.  This  salt  has  also  been  recognised  in  mineral  waters.^  Ammonia  exists  in  many 
of  the  native  oxides  of  iron,  and  in  most  kinds  of  clay.  Carbonate  of  ammonia  is  a  con- 
stituent of  the  atmosphere,  and  is,  therefore,  found  in  rain  water.  Fresenius  found  the 
following  proportions  of  ammonia  in  equal  quantities  of  atmospheric  air  in  the  months  of 
August  and  September. 

By  day   0-098^ 

By  night   0-169  ]™ O'^^^.- 

^.  In  THE  Organised  Kingdom. — Ammonia  is  found  in  vegetables  in  small  quantities 
only.  In  the  free_  state,  it  is  said  to  exist  in  several  plants,  as  Chenopodium  vuharia, 
Sorbus  aucuparia,^  in  the  juice  of  the  leaves  of  Isatis  Unetoria,  in  the  bark  of  Zanthoxylum 
Clava  Herculis,  and  in  Fucus  vesiculosus.  Combined  with  carbonic  acid,  it  is  found  in 
Justicia  purpurea  ;  with  nitric  acid,  in  the  extract  of  hyoscyamus,  distilled  water  of  the 
lettuce,  &c.  In  combination  with  different  substances,  it  is  found  in  the  root  of  Helleborus 
niger,  and  of  Nymphcea  ;  in  the  leaves  of  Aconitum  Napellus  ;  in  the  barks  of  Cusparia 
fehrifuga  and  Simaruba ;  and  in  the  fruit  of  Areca  Catechu}  Lastly,  it  is  developed 
during  the  decomposition  (spontaneous  or  artificial)  of  most  vegetable  substances— as 
gluten. 

Ammonia  is  one  of  the  bases  found  in  the  urine  of  man,  where  it  exists  in  combination 
with  phosphoric,  hydrochloric,  and  uric  acids.  United  to  the  last-mentioned  acid,  it  exists 
in  the  excrement  of  the  boa  constrictor,  and  of  some  birds.  The  hydrochlorate  is  found 
in  the  dung  of  the  camel.   Ammonia  is  a  product  of  the  putrefaction  of  animal  matters. 


1.  Gaseous  Ammonia. 

SiNONYMEs. — This  is  commonly  called  ammoniacal  gas  [gas  ammo- 
niacale).  Dr.  Priestley  denominated  it  alhaline  air.  It  has  also  been 
termed  urinous  air. 

Preparation. — Ammoniacal  gas  is  obtained  by  heating  a  mixture  of  one 
part  powdered  sal  ammoniac  and  two  parts  dry  quicklime  in  a  glass  retort, 
and  collecting  the  gas  over  mercury.  In  the  absence  of  a  mercurial  apparatus, 
the  gas  may  be  generated  in  a  Florence  flask,  to  the  mouth  of  which  a  straight 
glass  tube  is  connected  by  means  of  a  cork.  The  bottles  which  are  to  be 
filled  with  gas  are  to  be  inverted  over  the  tube.  To  arrest  the  passage  of 
water,  a  fold  of  blotting  paper  may  be  placed  in  the  neck  of  the  retort  or  in 
the  glass  tube. 

If  we  regard  sal  ammoniac  as  hydrochlorate  of  ammonia,  the  reactions 
which  occur  in  this  process  are  as  follows :  One  equivalent  of  hydroclilorate 
of  ammonia  is  decomposed  by  one  equivalent  of  lime  ;  and  the  results  of  the 
decomposition  are  one  equivalent  of  ammonia,  one  equivalent  of  chloride  of 
calcium,  and  one  equivalent  of  water.    NH3,HC1  +  CaO  =  NH^  +  HO  +  CaCl. 


'  Gairdner,  On  Mineral  Springs,  p.  15. 

2  Ann.  der  Chem.  mid  Pliarm.  bd.  Ixxiv.  S.  243. 

^  Bict.  des  Brogues,  t.  i.  p.  293. 

*  Do  Candollc,  Physiol.  Veget.  p.  339. 
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Composition. 

1  eq.  Ammonia   l7 

eq.  Hydrochlo-    (  1  eq.  Chlor.  35-5 
^    ric  Acid  ....  36*5 1 1  eq.  Hydr.    1  j 

1  eq.  Lime   28   \igq^  Calcium    20- 


Materials. 

1  eq.  Hydrochlorate 
Ammonia  53 


4' 
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Results. 
1  eq.  Ammonia   17 

I  eq.  Water    9 

1  eq.  ChlorideCalcium55-5 

81-5 


81-5  81-5 

If  on  the  other  hand,  we  consider  sal  ammoniac  as  a  chloride  of  ammonium, 
the  explanation  is  as  follows :  One  equivalent  of  chloride  of  ammonium  is 
decomposed  by  one  equivalent  of  lime ;  and  the  products  one  f  quivalent 
of  ammonia,  one  of  chloride  of  calcium,  and  one  of  water.  JMH^U  +  UaU  — 
NH3  +  H0  +  Caa 


Materials. 

1  eq.  Chloride  Am 
monium    53 


■^{l 


Composition. 

:  eq. . 

.  eq,  Hydr. 


I  eq.  Lime   28 


.  lo  / 1      Amm'"  17- 

1  eq.  Ammonium. .  18 1  j  ^  —  - 

1 

ri  , 

\  I  eq.  Calcium 


eq.  Chlorine  35"5 


■I  eq.  Oxygen   8 

.20 


81-5 


81-5 


Products. 
1  eq.  Ammonia   17 


1  eq.  Water   9 

1  eq.  Chloride  Calcium  ....  55'5 

81-5 


But,  according  to  Dr.  Kane,  ammonia  is  an  amidide  of  hydrogen,  and  sal  am- 
moniac is  a  chloro-amidide  of  hydrogen ;  and  the  changes  are  thus  explained  : 
One  equivalent  of  the  chloro-amidide  of  hydrogen  is  decomposed  by  one  of 
lime,  the  products  being  one  of  the  amidide  of  hydrogen,  one  of  water,  and 
one  of  chloride  of  calcium,  HAd,HCl  +  CaO  =  HAd-f-HO  +  CaCl. 


Materials. 

1  eq.  Chloro-amidide 
Hydrogen  53"5 


eq.  Lime  28 


Composition. 
■  1  eq.  Amidide  Hydrogen    17- 


{ 1  eq.  Chloride  Hydr.  36-5  {  \  ^  Sr.^ls 

 {! 


eq, 

eq.  Oxyg.  8 
eq.  Calc.  20 


81-5 


81-5 


Products. 

-1  eq.  Amid.  Hydrog.  17 
1  eq.  Water   9 


1  eq.  Chlor.  Calcium  55*5 


81-5 


Properties. — Ammonia  is  a  colourless  invisible  gas,  having  a  strong  and 
■well-known  odour.  It  reddens  turmeric  paper,  and  changes  the  colour  of 
violet  juice  to  green ;  but  by  exposure  to  the  air,  or  by  appHcation  of  heat, 
both  the  turmeric  paper  and  violet  juice  are  restored  to  their  original  colour. 
The  specific  gravity  of  this  gas  is  0-59.  By  a  pressure  of  6 '5  atmospheres, 
at  a  temperature  of  50°,  it  is  condensed  into  a  colourless,  transparent  liquid, 
whose  sp.  gr.  is  0*731.  One  volume  of  this  liquid  expanded  into  1009  "8  vols, 
of  ammoniacal  gas  at  60°  P.,  barom.  30-2  inches.    At  —103°  P.,  this  liquid 

froze  into  a  white  translucent  crystalline  substance.^ 
Ammoniacal  gas  is  not  a  supporter  of  combustion, 
but  is  slightly  combustible  in  the  atmosphere,  and, 
when  mixed  with  air  or  oxygen,  it  forms  an  explosive 
mixture.    Every  two  volumes  of  it  require  one  and 
a  half  volumes  of  oxygen  for  their  complete  combus- 
tion.   The  results  of  the  explosion  are,  a  volume  of 
nitrogen  and  some  water. 
Characteristics. — It  is  readily  recognised  by  its  peculiar  odour,  by  its 
action  on  turmeric  paper,  by  its  restoring  the  blue  colour  of  reddened 


Bt}orttomh\utim.  Afteruiarda. 


I  cq. 
Ammonia 
=  17. 

2  eq. 
Oxygen 
=  16. 

1  eq. 
0«y(;.=  8. 

1  eq. 
Nitrogen 


and 
3  cq.  Water 
=  27. 


litmus  paper,  and  by  its  forming  white  fumes  with  hydrochloric  acid 


»  Faraday,  Phil.  Tram.  1845. 
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or  clilorine.  Dissolved  in  water,  it  communicates  a  deep  blue  colour  to 
the  salts  of  copper^  throws  down  with  the  bichloride  of  platinum  a  yellow  pre- 
cipitate [hichloride  of  platmwn  and  ammonium,  NH^Cl^PtCP)  ;  with 
bichloride  of  mercury  a  white  precipitate  (which,  according  to  Kane,  is  a 
chloro-amidide  of  mercury,  HgCl,HgAd) ;  with  protonitrate  of  mercury  a 
black  precipitate  [suhnitraie of  mercuryaiid ammonium,'^ K'^Q^'dYL^^Q^O^) ; 
and  with  a  concentrated  solution  of  tartaric  acid,  a  crystalline  precipitate 
{biiartrate  of  the  oxide  of  ammonium,  ]SfH*0,HO,T). 

The  salts  of  ammonia  evolve  ammoniacal  gas  when  heated  with  hydrate  of 
lime  or  potash. 

Conia  agrees  with  ammonia  in  evolving  a  vapour  which  reddens  turmeric  paper,  and 
forms  white  fumes  (hydrochlorate  of  conia)  with  hydrochloric  acid  gas. 

Composition. — Ammonia  is  composed  of  hydrogen  and  nitrogen  in  the 
following  proportions  : — 


Atoms.    Eq.  Wt.    Per  Ct. 

Nitrogeu    1    14    82-35 

Hydrogen   8    3    17-65 


A.  Berthollet 

  81-13 

  18-87 


Ammonia  

Constituents. 


1 


Vol. 


17 


100-00 


100-00 


Vol. 

Nitrogen  gas    1 

Hydrogen  gas    3 


Sp.  Gr. 
..  0-971 
,.  0-208 


Ammoniacal  Gas 


2 


0-590 


1  en, 
Nitr. 
=  14. 

1  eq. 
Hydr. 
=  1. 

1  eq. 
Hydr. 
=  1. 

1  eq. 
Hydr. 
=  1. 

The  annexed  diagram  illustrates  the  volumes  of 
the  constituents  of  the  gas,  and  their  degree  of  con- 
densation when  in  combination  to  form  ammoniacal 
gas. 


Theories  of  Ammonia. — Three  theories  exist  with  regard  to  the  nature  of  ammonia 
and  the  ammoniacal  salts. 

1.  Old  or  Ammonia  Theory.— Ammonia,  Nff,  is  an  alkali  which  combines  with  the 
hydracids  to  form  ammoniacal  hydrsalts,  and  with  both  water  and  the  oxyacids  to  form 
the  ammoniacal  oxysalts.  Sal  ammoniac,  or  hydrochlorate  of  ammonia,  i\'H-^HCl,  is  an 
example  of  a  hydrsalt ;  sulphate  of  ammonia,  Nff,HO,SO^  of  an  oxysalt. 

2.  Berzelius's  Ammonium  Theory. — Ammonium,  NH'',  is  an  hypothetical  compound 
metal,  its  oxide,  NH''0,  is  equal  to  an  equivalent  of  ammonia,  Nff ,  and  an  equivalent  of 
water,  HO.  Ammonium  combines  with  the  radical  of  the  hydracids  to  form  the  ammoniacal 
hydrsalts,  and  with  oxygen  and  an  oxyacid  to  form  the  ammoniacal  oxysalts.  Sal  ammoniac, 
or  chloride  of  ammonium,  NH^C1,  is  an  example  of  a  hydrsalt ;  siilphate  of  the  oxide  of 
ammonium,  NH''0,  S()-\  of  an  oxysalt. 

3.  Kane's  Amide  Theory.— km\A.e,  or  amidogen,  Ad^Nff,  is  an  hypothetical  sub- 
stance. It  combines  with  hydrogen  to  form  the  amidide  of  hydrogen  or  ammonia,  HAd— 
H,NH^  and  with  two  atoms  of  hydrogen  to  form  the  pubamidide  of  hydrogen  or  am- 
moniuin  ffAd=H^NH^.  Berzelius's  oxide  of  ammonium,  ]S!H''0,  is  a  compound  of  the 
amidide  'of  hydrogen'  and  water,  HAd,HO.  The  amidide  of  hydrogen  (ammonia)  combines 
with  the  hydracids  to  form  the  hydrsalts :  thus  with  chloride  of  hydrogen  (hydrochloric 
acid)  to  form  sal  ammoniac.  IiAd-|-HCl=H A  d,  HCl.  It  combines  with  the  dry  oxygen 
acids,  but  does  not  then  form  the  proper  ammoniacal  salts:  thus  with  sulphuric  acid, 
IIAd'+SO-'==HAdSO^  "  It  combines  with  a  great  number  of  saline  bodies,  and  then 
resembles,  in  its  functions,  their  water  of  crystallisation.  Its  most  remarkable  projierly, 
however,  is,  that  in  acting  on  metallic  compounds,  and  on  certmu  organic  acids,  it 
abandons  an  atom  of  hydrogen,  and  the  remaining  NIP  combines  with  the  mclal  or  wiili 
tiie  radical  of  the  acid.'  Thus  with  IlgCl  and  NIP  there  result  HgNIP  and  HCl ;  with 
PtCl-  and  2NIP  there  arc  formed  Pt-t-2NH^  and  2HC1 ;  from  HgNO"  and  NH' are 
produced  HgNlP  and  HNO".  Of  organic  bodies,  oxalate  of  ammonia  gives,  when 
heated,  C^OH-Nff,  and  benzoate  of  ammonia  produces  similarly  C'^IPO=-fNir"' 

'  Kane,  Elements  of  Chemhtry,  p.  827  ;  also,  Trans,  of  the  Roi/al  Irish  Academy,  vol.  six.  part  i. 
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Physiological  Effects,  a.  On  Vec/etahles. — Ammoniacal  gas  is  de- 
structive to  plants,  and  changes  their  green  colour  to  brown.^ 

^.  On  Animals. — If  an  animal  be  immersed  in  this  gas,  spasm  of  the 
glottis  is  immediately  brought  on,  and  death  results  from  asphyxia  (see  ante, 
p.  117).  Nysten^  injected  some  of  this  gas  into  the  veins  of  a  dog :  the 
animal  cried  out,  respiration  became  difficult,  and  deatli  soon  took  place. 
Neither  gas  nor  visible  lesion  was  observed  in  the  heart,  the  two  ventricles  of 
which  contained  liquid  blood.  In  another  experiment  he  threw  ammoniacal 
gas  into  the  pleura  of  a  dog  :  cries,  evacuation  of  urine,  and  vomiting,  imme- 
diately followed ;  soon  afterwards  convulsions  came  on,  and  continued  for 
several  hours  :  ultimately  they  ceased,  and  recovery  took  place. 

In  almost  all  cases  of  poisoning  in  animals,  by  ammonia  or  its  carbonate, 
convulsions  are  observed,  apparently  showing  that  these  substances  act  on  the 
spinal  marrow. 

y.  On  Man. — Ammonia  is  a  powerful  local  irritant.  This  is  proved  by 
its  pungent  odour  and  its  acrid  and  hot  taste;  by  its  irritating  the  eyes ;  and, 
when  applied  for  a  sufficient  length  of  time  to  the  skin,  by  causing  vesication. 
If  an  attempt  be  made  to  inhale  it  in  the  pure  form,  spasm  of  the  glottis 
comes  on :  when  diluted  with  atmospheric  air,  it  irritates  the  bronchial  tubes 
and  larynx,  and,  unless  the  quantity  be  very  small,  brings  on  inflammation  of 
the  lining  membrane.  Its  chemical  action  is  analogous  to  that  of  the  alkalies 
in  general  (see  ante,  pp.  97  and  180-2).  Its  powerful  action  on  the  nervous 
system  is  best  seen  in  cases  of  syncope  (see  ante,  p.  230  ;  also  Aqua 
Animo7iice). 

Uses. — Ammoniacal  gas  is  rarely  employed  in  medicine.  M.  Bourguet  de 
Beziers  used  it  with  success  in  the  case  of  a  child  affected  with  croup,  to 
provoke  the  expulsion  of  the  false  membrane. 

•  Mr.  Smee'  has  proposed  the  inhalation  of  the  vapour  of  a  properly  diluted 
liquor  ammonise  as  a  topical  expectorant,  to  promote  the  secretion  of  a  watery 
fluid  from  the  mouth,  fauces,  trachea,  and  bronchi  (see  ante,  p.  242).  The 
apparatus  he  employs  is  similar  to  that  used  for  the  inhalation  of  chlorine 
(see  ante,  p.  384,  figs.  66  and  67),  except  that  the  straight  tube  does  not  dip 
into  the  ammoniacal  solution.  He  recommends  this  inhalation  in  what  is 
called  dryness  of  the  throat  from  a  deficiency  in  secretion,  in  chronic  hoarse- 
ness, in  chronic  asthma,  and  to  neutralise  the  poisonous  effects  of  the  vapour 
of  bromine  and  hydrocyanic  acid. 

Antidote. — In  case  of  the  accidental  inhalation  of  strong  ammoniacal 
vapour,  the  patient  should  immediately  inspire  the  vapour  of  acetic  or  hydro- 
chloric acid.  If  bronchial  inflammation  supervene,  of  course  it  is  to  be  treated, 
in  the  usual  way. 


2.  Aqua  Ammonise.  —  Water  of  Ammonia* 

Synonymes. — This  solution  is  the  liquor  ammonim  of  the  Pharmacopceia 
and  sliops,  and  which  is  sometimes  called  aqua  aninwnioi  imroi  or  aqua 
nmniomoe  causticoi.     It  was  formerly  termed  spiritus  mlis  amnio niaci 


'  De  Caiidollc,  Phi/sioL  Veg.  p.  1344. 

^  Recherclies,  \).  140. 

'  Lond.  Med.  (his.  April  7,  1848. 
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catisticus  cum  calce  viva  paratus,  or  simply  the  spirit  of  sal  ammoniac 
or  caustic  sjtirit  of  sal  ammoniac. 

Preparation. — It  is  prepared  by  the  action  of  lime  on  either  sulphate 
or  hydrochlorate  of  ammonia.  On  the  large  scale,  the  apparatus  employed  is 
an  iron  cylinder,  connected  with  the  ordinary  worm  refrigerator,  and  this  with 
a  row  of  double-necked  stoneware  bottles  containing  water,  analogous  to 
those  described  under  the  head  of  Nitric  Acid. 

The  Edinlurgh  and  the  Duhlin  Colleges  give  formulae  for  the  preparation 
of  liquor  ammonia.  The  London  College  places  it  among  the  articles  of 
the  materia  medica,  and  appends  a  note  for  testing  its  efficiency,  as  follows  : — 

"  Colourless  ;  specific  gravity  -960 ;  exposed  to  air  it  passes  off  in  volatile  acrid  alkaline 
vapours,  as  shown  by  turmeric  paper.  It  gives  no  precipitate  with  lime  water ;  it  is  not 
coloured  by  the  addition  of  hydrosulphuric  acid ;  nor,  when  previously  saturated  with  nitric 
acid,  does  it  throw  down  anything  on  the  addition  either  of  sesquicarbonate  of  ammonia, 
nitrate  of  silver,  or  chloride  of  barium.  About  10  grains  of  ammonia  are  contained  in 
100  grains." 

The  London  College  also  gives  a  description  of  a  stronger  liquor  ammo- 
nia {liquor  ammotiicB  fortior)  : — 

"  The  specific  gravity  of  this  is  '882.  This  can  be  reduced  to  the  officinal  standard  by 
the  addition  of  two  ounces  of  distilled  water  to  each  ounce.  About  30  grains  of  ammonia 
are  contained  in  100  grains." 

The  Edinlurgh  College  gives  the  following  directions  for  preparing 
ammonia  aqua,  sp.  gr.  0-960,  and  ammonia  aqua  fortior,  sp.  gr.  0-880  :— 

"  Taice  o^  Muriate  of  Ammonia,  thirteen  ounces ;  Quicklime,  thirteen  ounces  ;  Water, 
seven  fluid-ounces  and  a  half;  Distilled  Water, _  twelve  fluidounces.  Slake  the  Lime 
mth  the  Water,  cover  it  up  till  it  cool,  triturate  it  well  and  quickly  with  the  Muriate  ot 
Ammonia  previously  in  fine  powder,  and  put  the  mixture  uito  a  glass  retort,  to  which  is 
attached  a  receiver'with  a  safety-tube.  Connect  with  the  receiver  a  bottle  also  provided 
with  a  safety  tube,  and  containing  four  ounces  of  the  distilled  wa,ter,  but  capable  ot  hold- 
ing twice  as  much.  Connect  this  bottle  with  another  loosely  corked,  and  contaimng^ the 
remaining  eight  ounces  of  distilled  water.  The  communicating  tubes  must  descend  to 
the  bottom.of  the  bottles  at  the  further  end  from  the  retort ;  and  the  receiver  and 
bottles  must  be  kept  cool  by  snow,  ice,  or  a  running  stream  of  cold  water  Apply  to  the 
retort  a  gradually-increasing  heat  tiU  gas  ceases  to  ^ee^^^^^^  remove  the  re  tor  .  cork 
up  the  aperture  in  the  receiver  where  it  was  connected  with  the  retort,  and  apply  to  the 
riceiver  a  gentle  and  gradually-increasing  heat,  to  drive  over  as  much  of  the  gas  in  the 
Ed  contained  in  it,  but  as  little  of  the  water,  as  possible.  Shou  d  the  kquid  m  the 
S?  V,n+ttTot  have  the  density  of  -960,  reduce  it  with  some  of  the  stronger  Aqua 
immoot  irthe  S  bottle  or  rlise  it  with  distilled  water,  so  as  to  form  Aqua  Ammom^ 
of  the  prescribed  density." 

The  DiiUin  College  gives  directions  for  preparing  two  solutions  of 
z-mmonm— ammonia  liquor,  and  ammo7iia  liquor  fortior.    The  formulae 

are  as  follows : —  ,     p    ,  ,      j  t  •       r  i 

^  •  T„.,n^  Tnlfp  nf  Sal  Ammoniac  in  fine  powder,  fresh-burned  liime,  ot  eacii 
.vf  T^er 'Sv.T  Dt  it  W  f^xvj.  The  fo'ur  ounces  of  water  ai.  used  to  slake 
3V11].  ,  "'^f  F' ^3^^;-  ,  •  J  -^j^  tjje  sal  ammoniac.  This  mixture  is  placed  in  a  glass 
the  hme,  "'/*;^Xtt  Co^  c^^^        by  a  gentle  heat  into  a  Wolfe's  apparatus 

gravitjis  stated  at^SO-  J    ^  ^   the  mixture  of  Sal  Ammoniac  and  Lime  as 

^y^or  A^^^^^^^  ^^^^^^^^  ^.        t,,^  temperature  being 

above  and  cause  the  f^J.  Y^^^f  J  Pass  the  Ammoniacal  Gas  into  f^v.  of 

SmtTwaLTtV^^^^^^^  tcc'm-U.    The  specific  gravity  of  this  solution  is  -900. 
The  theory  of  the  process  is  the  same  as  that  for  ammoniacal  gas.  An 


Properties;  Composition.  4)39 

excess  of  lime  is  used  to  facilitate  the  extrication  of  the  ammonia.  The 
water  put  into  the  receiver  is  to  absorb  the  gas. 

Properties.— Solution  of  ammonia  is  a  colourless  liquid,  having  a  very 
pungent  odour  and  a  caustic  alkaline  taste.  Its  action  on  turmeric  paper 
and 'violet  juice  is  like  that  of  ammoniacal  gas,  before  described.  It  is  lighter 
than  water,  but  its  sp.  gr.  varies  with  its  strength.  The  quantity  of  ammo- 
niacal gas  which  water  can  dissolve,  varies  with  the  pressure  of  the  atmosphere 
and  the  temperature  of  the  water. 

Davyi  ascertained  that  at  the  temperature  of  50°,  under  a  pressure  equal 
to  29-8  inches,  water  absorbs  about  670  times  its  volume  of  gas,  and  becomes 
of  sp.  gr.  0-875.  He  drew  up  the  following  table,  showing  the  quantity  of 
ammonia  in  solutions  of  different  specific  gravities  : — 


100  parts  of  Sp.  Gr.  Of  Ammonia. 

0-8750   contaia  32-50 

0-8875    29-25 

0-9000    26  00 

0-9054    25-37 

0-9166   22-07 

0-9255    19-54 

0-9326    17-53 

0-9385    15-88 


100  parts  of  Sp.  Gr.    •  Of  Ammonia. 

0-9435   contain  14-53 

0-9476    13-46 

0-9518    12-40 

0-9545    11-56 

0-9573    10-82 

0-9597    10  17 

0-9619    9-60 

0-9692    9-50 


It  appears  from  the  observations  of  Davy  and  Dalton  that  the  specific 
gravity  of  mixtures  of  liquid  ammonia  and  water  is  exactly  the  mean  of  that 
of  the  two  ingredients. 

Characteristics. — See  Amrn,oniacal  Gas,  p.  435. 

Composition. — Solution  of  ammonia  consists  of  ammonia  and  water.  The 
proportions  vary  with  the  sp.  gr.  of  the  liquids.  Two  solutions  are  of&cinal 
in  this  country, — liquor  ammonice  and  liquor  ammonice  fortior. 

I.  Liquor  Ammoni(B,  Ph.  L.  E.  D. ;  Solutiofi  of  Ammonia. — The  London 
and  Edinburgh  Colleges  fix  the  sp.  gr.  of  this  solution  at  0*960.  A  cubic 
inch  of  it  consequently  weighs  242-36  grains,  and  contains  132  cubic  inches 
of  ammoniacal  gas.  The  Dublin  College  (1850)  fixes  the  sp.gr.  at  0-950. 
The  following  are  about  the  strengths  of  these  solutions,  calculating  from 
Davy's  table : — 

Land,  and  Edinh.  Ph.  Dub.  P/i. 

(sp.  gr.  0-960)  (sp.  gr.  0-950) 

Ammoniacal  gas   10    12-75 

Water   90    87-25 


Liquor  Ammonise   100    100-00 

2.  Liquor  Ammonice  fortior,  Ph.  Lond. ;  Aqua  Ammonice  fortior, 
Ph.  Ed. ;  Ammonia}  Liquor  fortior,  Ph.  Dubl. ;  Stronger  Solution  of 
Ammonia. — A  strong  solution  of  ammonia,  under  the  above  name,  is  kept 
in  the  shops  for  employment  in  smelling  bottles,  and  for  the  preparation 
of  irritating  liniments  or  embrocations  (see  Linimentum  ammonia}  com- 
jwsitum).  The  sp.  gr.  of  the  solution  ordered  by  the  Edinburgh  College 
is  0-880,  which  is  the  strength  of  the  liquid  as  prepared  by  the  manufac- 
turer. The  London  College  fixes  the  sp.  gr.  at  0*882,  and  the  Dublin  at 
"900.  In  a  warm  atmosphere,  and  especially  when  the  bottle  is  frequently 
opened,  or  when  the  liquid  is  poured  from  one  vessel  to  another,  the  o-as 


Elements  of  Chemical  Philosophy,  p.  268. 
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escajxjs  rapidly  from  the  liquid,  whose  sp.  gr.  is  in  consequence  usually  lower 
than  that  fixed  by  either  of  the  Colleges.  Dr.  Christisou  says  the  sp.  gr.  of 
the  comraerciHl  solution  commonly  ranges  between  0-886  and  0"910.  When 
mixed  with  water,  the  sp.  gr.  of  the  mixture  is  that  of  the  mean  :  hence,  if  four 
volumes  of  liquor  ammoiiiEe  fortior,  sp.  gr.  0*880,  be  mixed  with  eight  and  a 
quarter  volumes  of  distilled  water,  the  sp.  gr.  of  the  mixture  will  be  about 
0  960:  for  (0-880  x  4)  +  (I'OOO  x  8-25)-^12-25  =  0-9608.  The  weight  of 
a  cubic  inch  of  liquor  ammonias  fortior,  sp.  gr.  0*880,  is  about  222*  16  grains ; 
that  of  gp.  gr.  0-882  is  222*66  grains :  the  latter  holds  dissolved  360  cubic 
inches  of  ammoniacal  gas. 

The  following  are  about  the  strengths  of  these  solutions,  calculating  from 
Davy's  table :  — 

Edinb.  Ph.  Lond.  Ph. 

(sp.  gr.  0-880).  (sp  gr.  0-882). 

Ammoniacal  gas   31-2    30'5 

Water   68-8    69  5 


Liquor  AmmoniEe  fortior    lOO'O    lOO'C 

Purity. — A  pure  solution  of  ammonia  has  the  characters  attributed  to  it 
in  the  note  of  the  London  College  (see  ante,  p.  438)  : — 

Liquor  ammonise  frequently  contains  traces  of  carbonate  of  ammonia,  which 
may  be  detected  by  lime-water  or  by  a  solution  of  the  chloride  of  calcium, 
either  of  which  occasions  a  white  precipitate  {carhonate  of  lime)  if  carbonic 
acid  be  present.  When  a  portion  of  the  liquid  has  been  neutralised  by  pure 
carbonic  acid,  it  ought  not  to  cause  a  precipitate  by  the  addition  of  nitrate  of 
silver,  of  oxalic  acid,  or  of  sesquicarbonate  of  ammonia :  for  the  first  would 
indicate  the  presence  of  hydrochloric  acid  or  chlorine;  the  second  of  lime; 
the  third  of  lime  or  other  earthy  matter.    If  pure,  it  does  not  efl'ervesce  with 

dikite  acids.  ^  ,    t  e 

Dr.  Maclagani  found  some  of  the  volatile  ingredients  of  the  liquor  ot  gas- 
works in  liquor  ammonise.  When  an  excess  of  nitric  or  sulphuric  acid  was 
added  to  the  solution  of  ammonia,  a  red  colouration,  passing  into  purple,  took 
place  When  the  ammonia  was  supersaturated  with  hydrochloric  acid,  and  a 
clean' shaving  of  fir-wood  inserted  in  the  fluid,  it  speedily  became  dyed  of  a 
rich  purple,  characteristic  of  pyrrol.  Naphthaline  was  discovered  by  its  odour 
and  its  crystalline-looking  particles  when  a  portion  of  the  ammonia  was  Super- 
saturated with  sulphuric  acid  and  submitted  to  distillation  :  the  naphthaline 
was  volatilised.  The  residue  of  the  distillation,  being  mixed  with  a  small 
quantity  of  caustic  potash,  evolved  the  odour  of  picoline.  It  is  probable, 
therefore  that  this  liquor  ammonise  had  been  obtained  by  direct  distillation 
from  the' ammoniacal  liquor  of  gas-works,  and  not  from  the  purified  sulphate 

or  muriate  of  ammonia.  rr^^         ^  c 

Physiological  Effects,    a.    On  Vegetables.— "IXxz  efl^ects  of  ammonia 

on  plants  have  been  before  noticed.  _  •  •    •  ,  ,1 

h  On  Animals.— OM^  injected  sixty  grains  of  liquor  ammomEe  into  the 
iuffular  vein  of  a  strong  dog  :  tetanic  stiffness  immediately  came  on,  the  urine 
passed  involuntarily,  and  the  anifhal  became  agitated  by  convulsions  :  death 
took  place  in  ten  minutes.     The  body  was  immediately  opened,  when  the 


'  Moulhly  Journal  of  Medical  Science,  June  1846. 
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contractile  power  of  the  muscles  was  found  to  be  lost.  In  another  experiment, 
thirty-six  grains  of  concentrated  solution  of  ammonia  were  introduced  nito  the 
stomach,  and  the  oesophagus  tied  :  in  five  minutes  the  animal  appeared  in- 
sensible, but  in  a  few  moments  after  was  able  to  walk  when  placed  on  his 
feet;  the  inspirations  were  deep,  and  liis  posterior  extremities  trembled.  In 
twenty  hours  he  was  insensible,  and  in  twenty-three  hours  he  died.  On  dis- 
section, the  mucous  membrane  of  the  stomach  was  found  red  in  some  places. 
These  experiments  show  the  effects  of  large  doses  of  this  solution  on  the 
nervous  system.  The  first  experiment  agrees  in  its  results  (that  is,  in  causing 
tetanic  convulsions)  with  that  made  by  Nysten,  and  which  has  been  before 
mentioned,  of  throwing  aramoniacal  gas  into  the  cavity  of  the  pleura.  Prom 
the  convulsions  it  may  be  inferred  that  in  these  instances  the  spinal  marrow 
was  specifically  affected. 

y.  On  Man.    aa.  Local  effects, — In  the  concentrated  form  the  local 
action  of  liquor  ammonise  is  exceedingly  energetic.     Applied  to  the  skin,  it 
causes  pain,  redness,  vesication,  and  destruction  of  the  part ;  thus  acting,  first 
as  a  rubefacient,  then  as  a  vesicant,  and  lastly  as  a  caustic  or  corrosive.  Its 
emanations  are  also  irritant :  when  they  come  in  contact  with  the  conjunctival 
membrane,  a  flow  of  tears  is  the  result ;  when  inhaled,  their  powerful  action 
on  the  air-passages  is  well  known.    Persons  in  syncope  are  observed  to  be 
almost  immediately  raised  from  a  death-hke  state  merely  by  inhaling  the 
vapour  of  this  solution.    In  cases  of  insensibility  it  must  be  employed  with 
great  caution ;  for,  if  used  injudiciously,  serious  or  even  fatal  consequences 
may  result.     Nysten^  tells  us  that  a  physician,  for  some  years  subject  to 
epilepsy,  was  found  by  his  servant  in  a  fit.    In  order  to  rouse  his  master,  the 
latter  applied  a  handkerchief,  moistened  with  this  solution,  to  his  nose  so 
assiduously,  that  he  brought  on  bronchitis,  of  which  the  patient  died  on  the 
third  day.    In  the  Edinlurgh  Medical  and  Surgical  Journal  there  is  the 
report  of  the  case  of  a  lad  whose  death  was  produced,  or  at  least  hastened,  by 
an  attendant  applying,    with  such  unwearied  but  destructive  benevolence," 
ammonia  to  the  nose,  that  suffocation  had  almost  resulted.     Dyspnoea,  with 
severe  pain  in  the  throat,  immediately  succeeded,  and  death  took  place 
forty^eight  hours  afterwards.    A  Prench  physician  also  suffered  ulceration  of 
the  mouth  and  violent  pulmonary  catarrh  in  consequence  of  the  excessive  use 
of  ammonia,  given  as  an  antidote  for  hydrocyanic  acid.   More  recently  another 
cas^  of  poisoning  by  the  vapour  of  ammonia  has  been  published.^    It  arose 
from  the  accidental  bursting  of  a  carboy  of  liquor  ammonise.     The  mucous 
membrane  of  the  nose  and  lips  was  destroyed.    The  tongue  was  deprived  of 
its  epithelium,  and  a  large  quantity  of  sanguineous  froth  escaped  from  the 
mouth.    The  respiration  was  so  difficult,  that  suffocation  was  feared.  The 
pulse  was  feeble,  irregular,  and  frequent.     There  were  no  convulsions. 
Bronchitis  supervened,  but  the  patient  recovered. 

When  the  solution  of  ammonia  is  swallowed  in  large  doses,  it  acts  as  a 
powerfully  corrosive  poison  :  but  modern  well-marked  cases  of  poisoning  by 
it  in  the  human  subject  are  wanting.  However,  it  is  very  evident  that  violent 
inflammation  of  all  that  part  of  the  alimentary  canal  with  which  the  poison 
may  be  in  contact,  would  be  the  result,  tSid  if  much  were  taken,  decoraposi- 


'  Christison,  Treatise  on  Poisons. 

^  Journ.  de  Chinu  M6d.  t.  vi.  p.  499,  2ude  ser. 
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tion  of  the  part  might  be  expected.  When  swallowed  in  a  very  dilute  form, 
and  in  small  quantity,  the  local  phenomena  are  not  very  marked,  and  the  effect 
of  the  substance  is  then  seen  in  the  affection  of  the  general  system. 

The  chemical  action  of  ammonia  on  the  tissues  is  analogous  to  that  of  the 
other  alkalies  (see  ante,  p.  97). 

Remote  effects. — The  remote  effects  may  be  investigated  under  two 
heads,  according  as  they  are  produced  by  small  or  large  doses.  In  small  or 
therapeutic  doses,  such  as  we  are  accustomed  to  employ  in  the  treatment  of 
diseases,  ammonia  acts  as  a  diffusible  stimulant,  excitant,  or  calefacient  (see 
ante,  p.  223).  It  produces  a  sensation  of  warmth  in  the  mouth,  throat,  and 
epigastrium,  frequently  attended  with  eructations.  A  temporary  excitement 
of  the  vascular  system  succeeds,  but  this  quickly  subsides.  The  heat  of  the 
skin  is  sometimes  increased,  and  there  is  a  tendency  to  sweating,  wliich,  if 
promoted  by  the  use  of  warm  diluents  and  clothing,  frequently  terminates  in 
copious  perspiration.  But  the  skin  is  not  the  only  secreting  organ  stimu- 
lated to  increased  exertion  ;  we  observe  the  kidneys  produce  more  urine,  and 
frequently  the  quantity  of  bronchial  mucus  is  increased.  The  nervous  system 
is  also  affected,  and  the  activity  of  its  functions  heightened.  Wibmer^  made 
several  experiments  on  himself,  and  found  that  ammonia  affects  the  head, 
sometimes  causing  oppression  or  a  sense  of  fulness,  but  no  pain.  The  in- 
creased capability  of  muscular  exertion,  and  the  great  facihty  with  which  all 
the  functions  are  executed,  are  further  indications  of  the  action  of  ammonia 
on  the  nervous  system. 

There  is,  however,  something  remarkably  different  between  the  stimtilant  effects  of 
ammonia  and  those  of  alcohol  or  opium.  The  first  acts  on  the  vascular  system  chiefly ;  the 
two  latter  on  the  cerebral  system.  The  first  has  been  termed  by  Dr.  G.  B.  Wood"^  an 
arterial  stimulant ;  the  latter,  cerebral  stimulants.  The  first  may  be  employed  with  great 
benefit  ia  many  inflammatory  andfebrUe  cases,  in  which  the  latter  proves  highly  prejudicial. 
According  to  Dr.  BUling,^  ammonia  is  not,  like  wine  and  tincture  of  opium,  a  diffusible 
stimulant.  "  In  the  first  place,"  he  observes,  "  ammonia  is  used  empirically,  by  the  most 
able  of  the  profession,  in  cases  where  they  know  from  experience  that  they  must  not  employ 
wine  or  tincture  of  opium.  This  alone  shows  that  it  is  not  really  a  diffusible  stimulant — 
it  is  a  local  one  ;  and  as  such,  through  the  medium  of  the  solar  plexus,  excites  the  heart 
momentarily,  though  not  injuriously.  Again,  so  far  from  being  a  diffusible  stimulus,  it 
immediately  unites  with  animal  acids,  and  then  circulates,  or  is  diffused,  not  as  a  stimulant, 
but  as  a  sedative  sahne ;  so  as  to  perform  the  double  operation  of  a  temporary  local 
stimulant  to  the  stomach  and  heart,  and  a  sedative  to  inflamed  capillaries  elsewhere, 
although  the  latter  indication  be  not  contemplated  in  its  administration." 

The  effects  of  large  or  jwisonous  doses  on  the  human  subject  have  not 
been  described ;  but  that  the  nervous  system  is  affected,  seems  probable  from  a 
case  mentioned  by  Plenck,*  which  terminated  fatally  in  four  minutes,  though 
the  symptoms  are  not  related  (see  AmmonicB  Sesquicarhonas). 

If  we  compare  the  effects  of  ammonia  with  those  of  other  stimulants,  as 
camphor,  wine,  and  opium,  we  observe,  in  the  first  place,  that  the  influence  of 
ammonia  is  principally  manifested  in  the  ganglionic  and  true  spinal  systems, — 
while  the  other  stimulants  above  mentioned  affect  the  cerebral  system.  Thus 
the  effects  of  ammonia  are  usually  exhibited  on  the  circulation,  respiration, 


1  Die  Wirkung,  &c.  Bd.  i.  S.  123. 

2  Syllabus  of  a  Course  of  Lectures  on  Materia  Medica  and  Vharmacy,  Philadelphia,  1847. 

3  First  Principles  of  Medicine,  p.  158,  4i;h  edit.  Loud.  1841. 
Toxicologia,  p.  226,  cd.  2nda,  Vienutc,  1801. 
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secretion,  and  spasmodic  actions ;  but  camphor,  wine  and  opiuna,  though  they 
;Lo  affect  these  functions,  yet  they  principally  affect  "1^^^^^ 
Secondly,  the  effects  of  ammonia  are  more  transient  than  those  ot  the  other 
a-ents  iust  referred  to.    Thirdly,  the  vascular  excitement  caused  by  wme  and 
opium  is  attended  with  diminished  mucous  secretion,  and  is  aUied  more  to  an 

ordinary  febrile  attack.  .  „„„i„r. 

Uses.— Ammonia  is  adapted  for  speedily  rousing  the  action  of  the  vascular 
and  respiratory  systems,  and  for  the  prompt  alleviation  of  spasm.  It  is  more 
especially  fitted  for  fulfiUing  these  indications  when  our  object  is  at  the  same 
time  to  promote  the  action  of  the  skin.  It  is  calculated  for  states  of  debihty 
with  torpor  or  inactivity.    It  is  also  used  as  an  antacid  and  local  irritant. 

1  In  dysiiepic  complaints,  accompanied  with  preternatural  acidity 
of  stomach  and  flatulence,  but  without  inflammation,  a  properly  diluted 
solution  of  ammonia  may  be  employed  with  a  two-fold  object— that  of 
neutralising  the  free  acid,  and  of  stimulating  the  stomach.  It  must  be 
remembered  that  the  healthy  secretions  of  the  stomach  are  of  an  acid  nature, 
and  that  the  continued  use  of  ammonia,  or  any  other  alkali,  must  ultimately 
be  attended  with  injurious  results,  more  especially  to  the  digestive  functions. 
While,  therefore,  the  occasional  employment  of  alkahes  may  be  serviceable, 
their  constant  or  long-continued  use  must  ultimately  prove  deleterious. 

Ammonia  may,  under  some  circumstances,  be  employed  to  neutrahse  acids 
introduced  into  the  stomach  from  without,  as  in  poisoning  by  the  mineral 
acids ;  though  chalk  and  magnesia  would  be  more  appropriate,  being  less  irri- 
tant.  It  is  a  valuable  antidote  in  poisoning  by  hydrocyanic  acid.  Its  bene- 
ficial operation  has  been  ascribed  to  the  union  of  the  alkali  with  the  acid, 
whereby  hydrocyanate  of  ammonia  is  formed ;  but  since  it  has  been  found 
that  this  salt  is  highly  poisonous,  it  is  evident  that  this  statement  cannot  be 
correct.  Some  have  ascribed  the  activity  of  the  hydrocyanate  to  its  decompo- 
sition by  the  free  acids  of  the  stomach,  and  the  consequent  evolution  of  free 
hydrocyanic  acid ;  but  this  explanation  is  not  satisfactory.  I  believe  the  effi- 
ciency of  ammonia  as  an  antidote  to  poisoning  by  hydrocyanic  acid,  arises  from 
its  exerting  an  influence  of  au  opposite  nature  to  that  of  the  poison.  In 
poisoning  by  the  oil  of  bitter  almonds,  or  other  agents  supposed  to  contain 
this  acid,  ammonia  is  equally  serviceable.  The  antidote  should  be  given  by 
the  stomach,  if  the  patient  can  swallow,  and  the  vapour  should  be  cautiously 
inhaled. 

2.  To  produce  local  irritation,  ruhefaction,  vesication,  or  destruction 
of  the  part. — As  a  local  agent,  ammonia  has  been  employed  in  a  variety  of 
diseases — sometimes  as  a  rubefacient  or  irritant,  sometimes  as  a  vesicant,  and 
occasionally  as  a  caustic.  Thus  it  is  employed  as  a  rubefacient  in  rheumatic 
and  neuralgic  pains,  and  as  a  counter-irritant  to  relieve  internal  inflammations. 
As  a  local  irritant,  a  weak  solution  has  been  injected  into  the  vagina  and 
uterus,  to  excite  the  catamenial  discharge ;  but  there  are  some  objections  to 
its  use.  Thus,  it  is  a  most  unpleasant  kind  of  remedy,  especially  to  young 
females ;  moreover,  the  stoppage  of  this  discharge  is  in  many  cases  dependent 
on  constitutional  or  remote  causes,  and  therefore  a  topical  remedy  is  not 
likely  to  be  beneficial.  Lavagna  employed  ten  or  fifteen  drops  of  the  solu- 
tion, diluted  with  milk.    The  following  is  Nisato's  formula  : — 

Ammon.  liquid,  gtt.  xl. ;  Decoct.  Horde!,  unc.  viij. ;  Mucilag.  Arab.  uuc.  diiuid. 
Misce,  et  fiant  quatuor  intra  diem  injectiones. 
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Sometimes  ammonia  is  employed  as  a  vesicatory ;  aiul  it  lias  two  advantages 
over  cantharides— a  more  speedy  operatioti,  and  non-affection  of  tlie  urinary 
organs.  _  It  may  be  employed  either  in  the  form  of  ointment  or  solution.  As 
a  caustic,  tlie  strong  solution  of  ammonia  may  be  sometimes  used  with  ad- 
vantage in  the  bites  of  rabid  animals. 

3.  The  vapour  of  the  solution  of  ammonia  maij  be  inhaled  when  we 
wish  to  make  a  powerful  impression  on  the  nervous  system — as  in  syncope,  or 
to  prevent  an  attack  of  epilepsy.  To  guard  against  or  relieve  fainting,  am- 
moniacal  inhalations  are  very  powerful  and  useful :  their  instantaneous  opera- 
tion is  frequently  astonishing.  Pinel  says  he  once  saw  an  attack  of  epilepsy 
prevented  by  this  means.  Tlie  patient  (a  watchmaker)  had  intimations  of  the 
approaching  paroxysm  from  certain  feelings ;  but  he  found,  by  inhaling  the 
vapour  of  ammonia,  it  was  frequently  prevented.  In  the  case  of  a  confirmed 
epilepsy,  which  I  was  in  the  habit  of  watching  for  some  years,  I  think  I  have 
also  seen  analogous  beneficial  effects.  I  speak  doubtfully,  because  it  is  so 
difficult  to  determine,  in  most  cases,  the  actual  approach  of  the  fit.  It  is 
deserving  of  especial  notice,  that  ammonia  is  useful  in  tiiree  conditions  of 
the  system,  which,  though  produced  by  very  different  causes,  present  analo- 
gous symptoms ;  viz.  idiopathic  epilepsy — the  insensibility  and  convulsions 
(?  epik'psy)  produced  by  loss  of  blood — and  the  insensibility  and  convulsions 
(?  epilepsy)  which  poisonous  doses  of  hydrocyanic  acid  give  rise  to.  (See  ante, 
p.  218;  also  Ammonia  Sesquicarbonas). 

In  asphyxia,  ammoniacal  inhalations  have  been  strongly  recommended  by 
Sage,  who  says  that  he  produced  the  apparent  death  of  rabbits  by  immersion 
in  water,  and  recovered  them  subsequently  by  tiie  use  of  ammonia;  and  a 
case  is  mentioned  of  a  man  who  had  been  submerged  in  the  Seine  for  twenty 
minutes,  and  when  taken  out  of  the  water  appeared  lifeless,  yet  by  the  use 
of  ammonia  recovered ;  and  a  M.  Houtier,  a  surgeon  of  Amiens,  is  said  to 
have  restored  a  patient  in  the  same  way.  That  it  may  sometimes  be  of  ser- 
vice I  can  readily  believe,  but  it  must  be  employed  with  great  caution. 

The  employment  of  the  vapour  of  ammonia,  by  Mr.  Smee,  as  a  topical 
expectorant,  has  been  already  noticed  (see  ante,  p.  437). 

4.  Ammonia  is  given  internally  as  a  stimulant  and  sudorific  with 
manifest  advantage  in  several  cases,  of  which  the  following  are  illustrations  :- 

a.  In  continued  fevers  which  have  existed  for  some  time,  and  where  all 
violent  action  has  subsided,  and  the  brain  does  not  appear  much  disordered, 
it  is  occasionally  of  great  service.  Its  diaphoretic  action  should  be  promoted 
by  diluents  and  warm  clothing.  It  has  an  advantage  over  opium — that,  if  it 
do  no  good,  it  is  less  likely  to  do  harm. 

/3.  In  intermittent  fevers  it  is  sometimes  of  advantage,  given,  during  the 
cold  stage,  to  hasten  its  subsidence. 

y.  In  the  exanthemata,  when  the  eruption  has  receded  from  the  skin,  and 
the  extremities  are  cold,  it  is  sometimes  of  great  benefit,  on  account  of  its 
stimulant  and  diaphoretic  properties.  But  in  some  of  these  cases  the  recession 
arises  from,  or  is  connected  with,  an  inflammatory  condition  of  the  bronchial 
membrane,  for  which  the  usual  treatment  is  to  be  adopted. 

8..  In  some  inflammatory  diseases  (especially  pneumonia  and  rheumatism), 
where  the  violence  of  the  vascular  action  has  been  reduced  by  proper  evacua- 
tions, and  where  the  habit  of  the  patient  is  unliivourable  to  the  loss  of  blood. 
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ammonia  has  been  serviceable.     In  combination  with  decoction  of  senega, 
I  have  found  it  vaUiable  in  old  pulmonary  affections.    (See  Senega.) 

5.  In  certain  affections  of  the  nervous  system,  ammonia  is  frequently 
employed  with  the  greatest  benefit.  Thus  it  has  been  used  to  reHeve  the 
cerebral  disorder  of  intoxication.  In  poisoning  by  those  cerebro-spinants 
commonly  termed  sedatives— such  as  foxglove,  tobacco,  and  hydrocyanic  acid, 
ammonia  is  a  most  valuable  agent.  This  remedy  has  been  supposed  to  possess 
a  specific  influence  in  relievhig  those  disorders  of  the  nervous  system  accom- 
panied with  spasmodic  or  convulsive  symptoms  :  and  hence  it  is  classed  among 
the  remedies  denominated  antispasmodic.  Yelsen,  of  Cleves,  has  used  it  with 
advantage  in  delirium  tremens.  It  was  a  remedy  frequently  tried  in  the 
malignant  or  Indian  cholera,  and  occasionally  procured  relief;  but  it  was  not 
much  rehed  on. 

6.  Against  the  Utes  of  poisonous  animals — as  serpents  and  insects — 
ammonia  is  frequently  employed  with  the  best  efl'ects.  There  does  not  appear, 
however,  any  ground  lor  the  assertion  of  Sage,  that  it  is  a  specific ;  in  fact, 
I'ontana  declares  that  it  is  sometimes  hurtful  in  viper  bites. ^ 

Administration. — It  is  given  in  doses  of  from  five  to  twenty  or  thirty 
drops,  properly  diluted. 

Antidotiss.— The  diluted  acids — as  vinegar,  lemon-  or  orange-juice,  &c. — 
are  antidotes  for  ammonia.  To  abate  the  inflammatory  symptoms  caused  by 
the  inhalation  of  its  vapour,  blood-letting  has  been  found  serviaeable. 

1.  IINIMEMUM  AMMONIiE,  L.  E.  D.;  Liniment  of  Ammonia;  Volatile 
Liniment;  Oil  and  Hartshorn.  (Solution  of  Ammonia,  f^j.  j  Olive  Oil, 
f^ij.  [f^iij-  ■O.]  Mix  and  shake  them  well  together.) — This  is  an  ammoniacal 
soap'composed  of  tlie  oleo-margarate  of  ammonia  mixed  with  some  glycerine.^ 
It  is  employed  as  an  external  stimulant  and  rubefacient,  to  relieve  rheumatic 
and  neuralgic  pains,  lumbago,  sore-throat,  sprains,  bruises,  &c. 

!  2.  LINIMENTM  AMMONI;E  COMPOSITUM,  E.  ;  Compound  Liniment  of 
Ammonia.  (Stronger  Aqua  Ammonias  [sp.  gr.  0*880],  fjv. ;  Tincture  of 
Camphor,  f^ij. ;  Spirit  of  Rosemary,  f^j.  Mix  them  well  together.  This  lini- 
ment may  be  also  made  weaker  for  some  purposes,  with  three  fluidounces  of 
Tincture  of  Camphor  and  two  of  Spirit  of  Eosemary.) — These  are  obvious 
imitations  of  Dr.  Granville^s  counter-irritating  or  antidynous  lotions.^ 
This  liniment  may  be  used  so  as  to  produce  rubefaction,  vesication,  or  cauteri- 
sation. A  jnece  of  linen  six  or  seven  times  folded,  or  a  piece  of  thick  and 
coarse  flannel  impregnated  with  this  liniment,  is  to  be  applied  to  the  part  and 
covered  with  a  tliick  towel,  which  is  to  be  firmly  pressed  against  the  part.  If 
rubefaction  merely  be  desired,  the  application  is  continued  for  from  one  to  six 
or  eight  minutes;  but  from  ten  to  twelve  minutes  are  necessary  to  excite  vesi- 
cation and  cauterisation.  In  painful  and  spasmodic  afl'ections,  as  neuralgia, 
cramp,  &c. ;  in  rheumatism,  lumbago,  and  swollen  and  paijiful  affections  of  the 
joints ;  in  headache,  sore  throat,  sprains,  and  many  other  cases,  benefit  may  be 


'  For  some  other  uses  of  ammoTiia,  see  Ammonia  Sesquicarbonas. 
^  Sec  the  articles  Soap  and  Olive  Oil. 

^  Lancet,  Oct.  27,  18.'}8  ;  and  Brit,  and  For.  Med.  Rev.  vol.  vii.  p.  292.  Also  Dr.  Granville's 
irk,  entitled  Cnnntc.r-irrilation,  its  Pri/iriplas  and  Practice,  illusfrated  hy  one  hnndrrd  eaxe.i  of 
■e  most  painful  and  inijmrlant  diseases  effectualli/  cured  hy  e.Hmial  applications,  Lond.  18:<8. 
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obtained  from  a  powerful  and  speedy  counter-irritant  like  this,  as  stated  by  Dr. 
Granville. 

^  3.  UNGUENTUM  AMMONIA :  Liparole  d'Ammoniaque ;  Pommade  Ammo- 
niacale  de  Gondret ;  Gondrefs  Ammoniacal  Ointment.  —  The  formula 
for  this,  as  given  by  Soubeiran/  is  as  follows  : — Suet,  one  part ;  Hog's  Lard, 
one  part  j  and  Strong  Solution  of  Ammonia,  two  parts.  In  Gondret's^  work, 
however,  the  following  formula  is  given ; — Hog's  Lard,  5vij. ;  Oil  of  Sweet 
Almonds,  5iss.;  and  Strong  Liquid  Ammonia,  from  5V.  to  5vj.  Melt  the 
lard,  mix  it  with  the  oil,  and  pour  them  into  a  wide-mouthed  bottle  with  a 
ground  glass  stopper ;  then  add  the  ammonia,  close  the  bottle,  mix  the  con- 
tents together  by  shaking,  and  keep  the  mixture  in  a  cool  place, — This  oint- 
ment, rubbed  on  the  skin  and  covered  by  a  compress,  speedily  produces  vesi- 
cation. Without  the  compress  it  causes  rubefaction.  It  is  a  very  useful 
rubefacient,  vesicant,  and  counter-irritant. 

'  4.  TINCTUM  AMMONIA  COMPOSITA,  L. ;  Spiritus  Ammo?iia  succinatus. 
(Mastic,  5ij.;  Eectified  Spirit,  f5ix.;  Oil  of  Lavender,  "Ixiv. ;  Stronger  Solu- 
tion of  Ammonia,  Oj.  Macerate  the  mastic  in  the  spirit,  that  it  may  be 
dissolved,  and  pour  off  the  clear  tincture ;  then  add  the  other  ingredients, 
and  shake  them  all  together.) — This  liquid  is  milky,  owing  to  the  separation 
of  the  mastic  from  its  spirituous  solution  by  ammonia.  This  preparation  is 
an  imitation  of  the  liquid  commonly  called  Eau  de  Luce^  {Aqua  Lucia), 
after  its  inventor,  who  by  some  is  said  to  have  been  an  apothecary  at  Lille. 
M.  B.  Jussieu*  gave  it  to  one  of  his  pupils  who  had  been  bitten  by  a  viper; 
and,  as  the  patient  recovered,  the  remedy  acquired  considerable  celebrity  as  a 
counter-poison  to  the  bites  of  venomous  snakes.  But  Eontana^  has  shown 
that  ammonia  (its  active  principle)  does  not  possess  any  powers  of  this  kind. 
The  compound  tincture  of  ammonia  is  a  powerful  antispasmodic  stimulant, 
and  is  now  principally  employed  as  an  antihysteric,  in  doses  of  from  ten  to 
thirty  or  forty  minims.  It  has  also  been  used  as  a  stimulating  embrocation. 
In  angina  pectoris  it  is  also  sometimes  used  as  a  stimulant  and  antispasmodic. 

'  5.  SPIRITUS  AMMONLH,  E. ;  Spirit  of  Ammonia.  (Rectified  Spirit,  Oij. ; 
Eresh-burnt  Lime,  5xij. ;  Muriate  of  Ammonia,  in  very  fine  powder,  jviij.  j 
Water,  f^viss.  Let  the  lime  be  slaked  with  the  water  in  an  iron  or  earthen- 
ware vessel,  and  cover  the  vessel  till  the  powder  be  cold ;  mix  the  lime  and 
muriate  of' ammonia  quickly  and  thoroughly  in  a  mortar,  and  transfer  the 
mixture  at  once  into  a  glass  retort;  adapt  to  the  retort  a  tube  which  passes 
nearly  to  the  bottom  of  a  bottle  containing  the  rectified  spirit ;  heat  the 
retort  in  a  sand-bath  gradually,  so  long  as  anything  passes  over,  preserving 
the  bottle  cool.  The  bottle  should  be  large  enough  to  contain  one-lialt 
more  than  the  spirit  used.)— In  this  process  we  obtain,  by  the  mutual  reaction 

1  Nouveau  TraiU  de  Fharmacie,  t.  ii.  p.  302,  2nde  ^d.  Pai-is,  1840 

2  TraiU  Theorigue  et  Pratique  de  la  B6nvation  contre  les  JJectwns  f^^":""X/,>A 
ffSneral,  telle  la  Plethote,  1' Inflammation,  VH^norrhagie,  &c.  Pans,  1837  :  reviewed  in  the  Bnttsh 
and  Foreign  Medical  Beview,  vol.  ■tW.]).^^-  ,       ,    .  -r  j  n-....,^;«o  ,,,,1 

»  See  the  history  of  this  preparation  in  Bcckraann's  Etst  of  Inventions  and  -^f 
p.  595,  Lond.  1814.    Beckmann  says  that  Dossie,  m  his  Elaboratory  laid  open  (Lond.  1758),  hrst 
cave  a  proper  account  of  this  preparation.  ^ 

*  Hisloire  de  I'AcadSmie  lloi/ate  dcs  Sciences,  Annee  1747,  p.  54. 

*  Treatise  on  the  Venom  of  the  Viper,  voL  ii.  Loud.  1  /87. 
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of  the  sal  ammoniac  and  lime  (see  ante,  pp.  434  and  435),  ammoniacal  gas, 
which  passes  over,  and  is  dissolved  in  the  spirit  contained  in  the  receiver. 
This  preparation,  vt^hich  is  a  solution  of  caustic  ammonia,  is  a  more  ener- 
getic solvent  of  resins  and  volatile  oils,  and  a  more  powerful  physiological 
agent,  than  its  namesake,  the  sj)iritus  ammonm  of  the  London  and  Dubhn 
Pharmacopoeias,  which  is  a  solution  of  carbonate  of  ammonia.  It  is  a 
stimulant  antispasmodic.  Doses  tnxxx.  to  f5j. — The  Edinburgh  College  directs 
it  to  be  employed  in  the  preparation  of  the  Sfnritus  Ammonim  aromaticus, 
Spiritus  AmmonicR  foetidus,  Tinctura  Castorei  ammoniata,  Tinctura 
Guaiaci  ammoniata,  Tinctura  Opii  ammoniata,  and  Tinctura  ValeriancB 
ammoniata. 


30.  AMMONI-ffi  CARBONATES. -CARBONATES  OP 

AMMONIA. 

History. — Both  solid  and  liquid  compounds  of  ammonia  and  carbonic 
acid  have  been  known  for  several  centuries.  The  manufacture  of  soHd  car- 
bonate of  ammonia  has  been  probably  long  known  to  the  Hindoos.  Ainslie^ 
gives  a  Tamool  formula  for  its  preparation  by  the  sublimation  of  a  mixture  of 
sal  ammoniac  and  chalk,  but  its  date  is  unknown.  The  Arabians  perhaps 
derived  their  knowledge  of  carbonate  of  ammonia  from  the  Hindoos.  Geber^ 
speaks  of  sal  urince  "made  of  the  calcined  feces  of  the  urine  distilled.''^ 
Eaymond  Lully,  in  the  13th  century,  was  acquainted  with  the  impure  solution 
of  carbonate  of  ammonia  obtained  from  putrid  urine ;  and  it  is  probable 
that  the  Arabians  had  known  it  long  before.  Basil  Valentine^  speaks  of  the 
spiritus  salis  urincB. 

The  real  distinction  between  ammonia  and  its  carbonate  was  pointed  out 
by  Dr.  Black  in  1756.  Sir  H.  Davy*  ascertained  the  existence  of  many 
varieties  of  carbonate  of  ammonia  "  containing  very  different  proportions  of 
carbonic  acid,  alkali,  and  water.""'  His  brother.  Dr.  J.  Davy,^  ascertained  the 
existence  of  three  definite  compounds — viz.  a  carbonate,  sesquicarhonate,  and 
bicarbonate — and  further,  a  hydrated  carbonate.  More  recently  Prof.  Heinrich 
Rose^  has  described  no  less  than  twelve  combinations,  as  follows : — 

FormulcB. 
(The  carbonic  acid  is  assumed  to 
be  combined  with  ammonia.') 
C02 


Neutral  or  Mono 
carbonate   


C  1.  Neutral  anhydrous  carbonate   NHa 

\  2.  Neutral  hydrous  carbonate    2NH 


\  Carbonate 


Sesquicarhonate . 


3.  %  Carbonate  with  4  equivalents  of  water    4NH' 

4.  ^  Carbonate  with  5  equivalents  of  water    4NH^ 

5.  f  Carbonate  with  12  equivalents  of  water   4NH^ 

6 .  Sesquicarhonate  (commercial)  with 2  equivalents 
of  water   j 

7.  Sesquicarhonate  with  5  equivalents  of  water   2NH' 

^  Carbonate   8.  -J  Carbonate    4NH^ 

/  9.  Bicarbonate  with  2  equivalents  of  water    NH^ 

Bicarbonate          J  10.  Bicarbonate  with  2^  equivalents  of  water   2NIP 

\  11.  Bicarbonate  with  3  equivalents  of  water   Ni-js 

^Carbonate   12.  f  Carbonate    4N1-13 


2C0» 
5C02 
5C02 
5C0- 


HO 
4H0 
5H0 
12H0 


2NH3   3C0-  2H0 


3C02 
7C02 
2C02 
4C0= 
2C02 
9C02 


5H0 
12H0 
2H0 
5H0 
3110 
10  MO 


'  Materia  Indica,  vol.  i.  p.  367,  1826. 
"  The  Works  of  Geber,  p.  246,  Lond.  1678. 
'  Chymische  Schriften,  Andcr-Thcile,  S,  392,  Hamb.  1677. 


Researches^  Chemical  and  Philosophical,  chiejhj  concerning  Nitrotis  Oride  1800 
Edinburgh  New  Philosophical  Journal  for  April  1834.  '  ' 


6 


PoggendortT's  Annalen,  vol.  xlvi.  part  3;  also  Taylor's  Scientific  Memoirs,  vol.  ii.  1841. 
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Natural  History  (see  Ammotiia,  p.  433). — Carbonate  of  ammonia  is 
formed  during  the  putrefaction  or  destructive  distillation  of  those  organic 
substances  which  contain  nitrogen.    It  is  a  constituent  of  rain  water. 

Properties. — All  the  combinations  of  ammonia  and  carbonic  acid  are  solids 
which  have  an  ammoniacal  odour;  but  the  greater  the  quantity  of  carbonic 
acid  they  contain,  the  weaker  is  their  odour.  It  is  not  perceptible  at  first  in 
the  recently  prepared  combinations  with  excess  of  carbonic  acid,  and  not  till 
they  have  been  preserved  in  a  vessel  for  some  time  unexposed  to  the  air.  The 
anhydrous  carbonate  may  be  volatilised  unchanged ;  but  all  the  combinations 
with  more  carbonic  acid  than  contained  in  the  neutral  salt  do  not  volatilise 
undecomposed  (Eose). 

Characteristics. — Volatilisible  without  residuum.  When  heated  with 
water  and  a  caustic  alkali  or  earth,  they  evolve  ammoniacal  gas,  the  characters 
of  whichi  have  been  already  stated  {seeafite,  p.  434). 

A  solution  of  a  carbonate  of  ammonia  is  distinguished  from  a  solution  of 
caustic  ammonia  by  its  effervescence  with  a  dilute  mineral  acid,  and  by  the 
white  precipitates  which  it  occasions  with  lime  water,  with  chloride  of  barium, 
and  with  chloride  of  calcium. 

The  neutral  or  mono-carbonate  of  ammonia  is  distinguished  from  the  other 
carbonates  by  the  following  circumstances  :  If  the  solution  contain  a  neutral 
carbonate  only,  the  whole  of  its  carbonic  acid  is  thrown  down  in  combination 
with  baryta  by  the  addition  of  chloride  of  barium,  and  the  liquor  sejiarated 
from  the  carbonate  of  baryta  yields  no  further  precipitate  on  the  addition  of 
pure  liquid  ammonia :  but  if  the  solution  contain  any  super-carbonate  of 
ammonia,  a  further  precipitate  takes  place  when  pure  liquid  ammonia  is  sub- 
sequently added. 

Composition.  — Several  of  these  combinations  are  perhaps  double  salts; 
especially  the  sesquicarbonate  and  4  carbonates,  which  are  probably  compounds 
of  the  anhydrous  carbonate  of  ammonia,  and  either  bicarbonate  of  the  oxide 
of  ammonium  or  bicarbonate  of  ammonia.  If  the  -J  carbonate  and  f  carbonate 
be  also  considered  as  double  salts,  of  which  the  neutral  anhydrous  carbonate 
forms  the  one  constituent,  we  are  compelled  to  assume  the  existence  of  a  quadri- 
carbonate  of  the  oxide  of  ammonium,  or  hydrous  quadricarbonate  of  auimonia, 
a  combination  which  has  never  yet  been  isolated.  The  carbonate  will  then 
consist  of  the  anhydrous  carbonate  and  the  quadricarbonate ;  and  the  -I-  car- 
bonate will  be  composed  of  the  anhydrous  carbonate,  the  bicarbonate,  and 
the  quadricarbonate. 

The  existence  of  an  anhydrous  carbonate  of  ammonia  would  appear  to  be 
a  stumbling-block  to  Berzelius's  ammonium  theory.  Eose,  however,  thinks 
that  this  theory  is  so  plausible,  and  has  justly  been  adopted  by  so  many  chemists, 
that  the  composition  and  properties  of  the  anhydrous  carbonate  are  insufficient 
to  render  the  theory  less  possible.  This  carbonate,  therefore,  is  regarded  as 
a  peculiar  body,  and  has  been  sometimes  termed  carbonate  of  hydra  nude 
(IIAd,C02).    Dumas  calls  it  mrioyz^ywirfe  (Ad,CO, 110). 

Effects.— The  effects  of  the  carbonates  of  araraoma  are  similar  to,  but 
milder  than,  those  of  pure  or  caustic  ammonia  (see  ante,  p.  441) ;  and  they 
are  milder  in  proportion  as  the  quantity  of  carbonic  acid  they  contain  is  greater. 
The  neutral  or  mono -carbonate,  therefore,  is  more  ]Jowerful  than  the  sesqui- 
carbonate,  and  this  than  the  bicarbonate. 


Neutral  Caebonate:— Preparation;  Properties;  Composition. 


1.  Ammoniae  Monocarbonas.  — Neutral  Carbonate  of  Ammonia. 

Formula  2NH3,2CO-,HO ;  or  (NH^C0=+NH^0,C02).    Uquivalent  Weight  87. 

History. — Eose  (see  ante,  p.  447)  describes  two  neutral  carbonates  of 
ammonia,  the  one  anhydrous,  and  the  other  hydrous.  The  former,  however, 
appears  to  be  an  amide  (see  ante,  p.  448) .  The  latter,  therefore,  alone  requires 
notice  here.    Eose  terms  it  the  neutral  hydrous  carbonate  of  ammonia. 

Preparation. — Hydrated  neutral  carbonate  of  ammonia  is  the  first,  and, 
therefore,  the  most  volatile,  of  the  sohd  products  which  appear  in  the  distil- 
lation of  the  commercial  hydrated  sesquicarbonate  of  ammonia.  If  the  latter 
be  digested  in  a  smali  quantity  of  water,  we  obtain  a  solution  of_  a  neutral 
carbonate  of  ammonia,  mixed,  however,  with  a  little  of  the  bicarbonate. 
When  the  hydrated  sesquicarbonate  is  distilled  with  alcohol,  carbonic  acid  is 
evolved,  and  the  neutral  carbonate  passes  into  the  receiver  along  with  the 
vapour  of  alcohol. 

The  same  neutral  carbonate  is  obtained  when  a  mixture  of  sal  ammoniac 
and  carbonate  of  either  soda  or  potash  is  submitted  to  distillation  with  water ; 
and  on  this  principle  several  officinal  liquid  preparations  (presently  to  be 
mentioned)  of  the  neutral  carbonate  are  directed  to  be  prepared.  At  the 
commencement  of  the  distillation  ammoniacal  gas  only  escapes. 

The  Duhlin  College  formerly  ordered  "  equal  parts  of  Muriate  of  Ammonia,  pulverised  and 
well  dried,  and  dried  Carbonate  of  Soda.  Pass  the  mixture  iuto  an  earthenware  retort, 
and,  with  a  heat  gradually  increased,  sublime  the  carbonate  of  ammonia  into  a  refrigerated 
receiver."   They  now,  however,  retain  only  a  bicarbonate  in  their  Pharmacopoeia. 

According  to  the  old  or  ammonia  theory,  the  following  equation  explains 
the  changes  which  occur:— 2(NH3HCl)  +  2(NaO,C02)  =  2NH^2C02,HO  + 
2(NaCl)  +  H0.  But  on  the  ammonium  theory  the  equation  is  as  follows  : — 
2(NH4,C1)  +  2(NaO,C02) =NH3,C02  +  NH46,C02)  +  2(NaCl)  +H0. 

Dr.  Barker,  in  commenting  on  the  preparation,  formerly  in  the  Dublin 
Pharmacopoeia,  states  that  "  a  product  of  greater  whiteness  and  purity  is  ob- 
tained by  carbonate  of  soda  than  by  chalk  as  directed  in  the  processes  of  the 
London  and  Edinburgh  CoUeges.^'^    The  fact  is,  its  constitution  is  different. 

Properties. — Hydrated  neutral  carbonate  of  ammonia  is  a  crystalline  salt, 
having  an  ammoniacal  odour,  but  weaker  than  that  of  a  solution  of  caustic 
ammonia.  It  is  very  volatile,  and  may  be  again  sublimed  without  being 
essentially  changed  in  its  composition.  According  to  Dr.  John  Davy  it  is  a 
deliquescent  salt,  but  Eose  did  not  find  it  to  be  so. 

Characteristics.— ^to.  ante,  p.  448.  Its  solution  yields,  on  the  addition 
of  chloride  of  barium,  a  white  precipitate  [carbonate  of  baryta):  and  no 
further  precipitate  is  obtained  by  .the  further  addition  of  caustic  ammonia  to 
the  mixture.  This  character  distinguishes  the  neutral  carbonate  from  the 
super-carbonates  of  ammonia  (see  aiite,  p.  447). 

OoMPOsmoN. — The  hydrated  neutral  carbonate  of  ammonia  has,  accordino- 
to  Eose,  the  following  composition  :  — 


AtomH.  Eq.Wt.  PerCt.  Rose. 

Ammonia                       2  ..  34  .,    39-080  ..  39  27 

Carbonic  Acid                 2  . .  44  . .    50'575  . .  50  09 

Water                            1  ..    9  ..    10345  ..  10'64 


""rnMSS?^':;  >  ••  «7  ••  100-000  ..  100  00 


„   ,      ^    ^.         .     Atoms.  E(j.Wt.  Per  Ct. 
Carbonate  of  Ammonia  .,    l   ..    39  44-83 
Carbonate  of  Oxide  of)  . 
Ammonium  j    ^    ••    ^8   ..  5517 


87    ..  100  00 


'  Barker,  Observations  on  the  Buhlin  Pharmacopoeia 

VOL.  I. 
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According  to  Rose,  this  salt  is  most  probably  a  compound  of  the  anhydrous 
carbonate  of  ammonia  and  carbonate  of  the  oxide  of  ammonium. 

Physiological  Eefects. — See  ante,  p.  448.  It  is  less  powerful  than 
caustic  ammonia^  but  more  so  than  the  sesquicarbonate  and  bicarbonate. 

Uses. — In  the  solid  state  it  is  not  employed  in  medicine.  Several  officinal 
liquids,  however^  owe  their  medicinal  activity  to  it. 

The  solid  neutral  carbonate  of  ammonia  is  preferable  to  the  sesquicarbonate  for  smell- 
ing bottles,  as  it  does  not  lose  its  pungency  by  keeping,  but  as  it  evaporates  it  leaves  the 
residue  as  good  as  ever  :  whereas  the  sesquicarbonate  by  exposure  gives  out  its  neutral 
carbonate,  and  becomes  the  bicarbonate,  which  has  but  little  odour. —Sylvius's  Sal  Vola- 
tile Oleosxjm  was  the  neutral  carbonate  flavoured  with  volatile  oils.  It  was  prepared 
by  submitting  to  distillation  a  mixture  of  sal  ammoniac  and  carbonate  of  potash.  Boerhaave 
gives  a  process  for  making  an  extemporaneous  sal  volatile  oleosum,  which  he  says  was  in 
great  vogue  in  England  in  hysterical  disorders. — Mounsey's  Okiginal  Pkeston  SjHELL- 
ING  Salts  are  an  obvious  imitation  of  the  preceding. — The  Preston  Salts  sold  in  the  shops 
as  a  substitute  are  prepared  extemporaneously  by  adding  a  few  drops  of  liquor  aramoniaj 
fortior  and  some  volatile  oils  to  coarsely  powdered  sesquicarbonate  of  amm.onia. 

^  1.  SPmiTlIS  AMMOM  FffiTIDUS,  L.E.D. ;  Spiritus  volafiUs  fmtidus; 
Feiid  Sjnrit  of  Ammonia. — In  this,  as  in  the  preceding  preparation,  a  dif- 
ference exists  in  the  formulae  of  the  British  Colleges.  The  London  College 
uses  a  solution  of  carbonate  of  ammonia,  while  the  Edinburgh  and  Dublin 
Colleges  employ  a  solution  of  caustic  ammonia. 

'  The  formula  of  the  London  College  is  as  follows  : — Hydrochlorate  of  Ammonia,  5X. ; 
Carbonate  of  Potassa,  3xvj. ;  Rectified  Spirit,  Water,  of  each  Oiij. ;  Assafoetida,  gv.  IMix. 
Then  distil  Oiij.  by  a  gentle  heat.    The  specific  gravity  of  this  is  "861. 

The  Dublin  College  gives  the  following  directions  :  Assafoetida,  5iss. ;  Rectified  Spirit, 
Oiss. ;  Stronger  Solution  of  Ammonia,  fsiij.  Break  the  Assafoetida  into  small  pieces,  and 
macerate  it  in  the  spirit  for  24  hours  ;  then  distil  ofl'  the  entire  of  the  spirit  and  mix  the 
product  with  the  solution  of  ammonia.    The  specific  gravity  of  this  preparation  is  -849. 

The  Minburgh  College  employs  spirit  of  Ammonia  (see  ante,  p.  446),  f^xss. ;  Assafos- 
tida,  3ss.  Break  the  Assafoetida  into  small  fragments  ;  digest  it  in  the  spirit  for  twelve 
hours  ;  and  distil  over  ten  fluid  ounces  by  means  of  a  vapour-bath  heat. 

This  preparation  is  a  very  unnecessary  one.  It  is  merely  a  solution  of  the 
volatile  oil  of  assafcetida  in  spirit  of  ammonia ;  for  which  a  mixture  of  tincture 
of  assafostida  and  spirit  of  ammonia  may  be  conveniently  and  more  efficaciously 
substituted.  It  is  a  colourless,  pungent,  and  fetid  liquor,  which  becomes 
brownish  by  age.  It  is  employed  in  hysteria  in  doses  of  from  half  a  drachm 
to  a  drachm  in  water. 

2.  SPIRITUS  AMMONLH  AROM.ATICUS,  L.  E.  D. ;  Spiritus  Salts  VolatiUs 
Oleosus  ;  Spirit  of  Sal  Volatile. — The  preparation  of  the  London  Pharma- 
copoeia is  a  solution  of  the  carbonate  of  ammonia ;  but  that  of  the  Edinburgh 
and  Dublin  Pharmacopoeias  contains  caustic  ammonia. 

The  London  College  gives  the  following  formula :— Hydrochlorate  of  Ammonia,  5vj. ; 
Carbonate  of  Potash,  ^x. ;  Cinnamon,  bruised  ;  Cloves,  bruised;  "of  each,  5ijss.;  Lemon 
Peel,  3V. ;  Rectified  Spirit ;  Water,  of  each,  Oiv.    Mix  tliem,  and  let  slx  pmts  distil. 

In  this  process  double  decomposition  takes  place,  as  already  noticed,  and 
the  carbonate  of  ammonia  distils  over  with  the  spirit  and  part  of  the  water 
flavoured  by  the  essential  oils  of  the  aromatics  used.  The  sp.  gr.  of  this  pre- 
paration is  0'918. 

The  Dublin  College  orders  of  Rectified  Spirit,  Oiij. ;  Stronger  Solution  of  Ammonia, 
f5vj. ;  Oil  of  Lemon,  f^ss. ;  Oil  of  Nutmeg,  f5ij. ;  Oil  of  Cinnamon,  f5ss.    Dissolve  the 
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oils  in  the  spirit,  and  add  the  solution  of  Ammonia;  mix,  with  agitation,  and  filter.  The 
specific  gravity  of  this  solutionis '852.  ...        ,  ... 

The  Edinburgh  College  orders  of  Spirit  of  Ammonia  (see  ante,  p.  446),  i3vuj . ;  V  oJauie 
Oil  of  Lemon  Peel.  f5j. ;  VoIatUe  Oil  of  Rosemary,  f5iss.  Dissolve  the  oils  m  the  spirit 
by  agitation. 

This  preparation,  on  account  of  its  more  agreeable  taste  and  smell,  is 
preferable  to  the  spiritus  amraonise  carbonatis  of  former  pharmacopoeias,  than 
which  it  is  somewhat  weaker.  It  is  frequently  employed  in  languor,  fainting, 
hysteria,  flatulent  colic,  and  nervous  debility,  in  doses  of  from  fSss.  to  f5ij. 
properly  diluted  with  water.  It  is  employed  by  the  London  College  m  tlie 
preparation  of  Tinctura  Guaiaci  Composita,  and  Tinctura  ValeriancR 
Composita. 


2.  Ammonise  Sesquicarbonas.— Sesquicarbonate  of  Ammonia. 

Formula  2NH^3CO-2,2HO ;  or  (NH^CO^+Nff  ,0,2C02+HO) ;  or 
(NH*,0,C02+NH*,0,2C02).    Equivalent  Weight  118. 

History. — This  salt  was  probably  known  to  Eaymond  LuUy ;  but  until 
late  years  it  has  been  confounded  with  the  other  carbonates  of  ammonia.  It 
is  frequently  denominated  suhcarhonate  of  aimnotiia,  carhonate  of  am- 
monia, {ammonicB  carhonas,  Ph.  E.)  volatile  or  smelling  salts,  or, 
haker's  salt.  The  last  appellation  has  been  given  to  it  because  of  its  use 
by  bakers  as  a  substitute  for  yeast,  in  the  manufacture  of  some  of  the  finer 
kinds  of  bread. 

It  is  probable  that  the  terms  sal  alkali  volatile  siccum  seu  urinosum,  sal 
volatile  salis  ammoniaci,  and  sal  volatile  cornu  cervi,  applied  to  this  rather 
than  to  any  other  carbonate  of  ammonia. 

Preparation. — Manufacturers  prepare  it  by  submitting  to  sublimation  a 
mixture  of  sal  ammoniac  (or  impure  sulphate  of  ammonia)  and  chalk.  In  a 
manufactory  which  I  inspected  a  few  years  since  it  was  prepared  as  follows  : — 
The  retorts  in  which  the  sublimation  was  effected  were  of  cast  iron,  and 
similar  in  shape  and  size  to  those  employed  in  the  manufacture  of  coal  gas. 
Each  retort  communicated  posteriorly  with  a  leaden  receiver,  with  which  was 
connected  a  second  receiver  of  the  same  size  and  shape.  The  receivers  had 
the  form  of  square  prisms  placed  endways,  and  were  supported  in  a  wooden 
frame-work.  In  some  manufactories  they  are  cylindrical,  and  have  movable 
tops  and  bottoms.  The  impure  sesquicarbonate  {ammoni(z  sesquicarhonas 
crudus)  thus  obtained  was  contaminated  with  carbonaceous  matter,  which  it 
deposited  when  dissolved  in  acids.  It  was  refined  in  iron  pots  surmounted 
with  leaden  heads,  and  lieated  by  the  flue  of  the  retort  furnace.  A  little  water 
was  introduced  into  the  pots  to  render  the  sesquicarbonate  translucent.  In 
another  manufactory  which  I  inspected,  the  pots  were  heated  by  a  water-bath  ; 
a  temperature  of  ]50°  E.  being,  I  am  informed,  sufficient  for  this  process. 
In  this  way  refined  sesquicarbonate  {amnwniiv  sesquicarhonas  rajinatus) 
is  obtained. 

The  Edinburgh  College  alone  gives  a  formula  for  the  preparation  of  this 
salt,  ordering  of  Hydrochlorate  of  Ammonia,  Ib.j.,  and  Chalk  Ib.jss.  Tiiese 
are  to  be  rulsbed  separately  to  powder,  then  mixed,  and  submitted  to  subli- 
mation with  a  heat  gradually  increased. 
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Manufacture  of  Sesquicarbonate  of  Ammonia, 
a.  Retort  furnace.      b.  Pirst  leaden  receiver.      c.  Second  ditto.      d.  Refining  pots. 

In  this  process  three  equivalents  of  sal  ammoniac  react  on  three  equivalents 
of  carbonate  of  lime,  and  produce  an  equivalent  of  the  hydrated  sesquicar- 
bonate of  ammonia,  three  equivalents  of  chloride  of  calcium,  one  equivalent  of 
ammonia,  and  one  equivalent  of  water.  The  chloride  of  calcium  is  left  uithe 
retort,  the  hydrated  sesquicarbonate  of  ammonia  is  sublimed,  while  the  am- 
monia and  the  water  are  dissipated.  _  Q/TVTTT3 

If  we  adopt  the  old  or  ammonia  theory  the  equation  is  as  follows  : — 3(J\H  , 
HCl)  +  3  (CaO,C02)  =  2NH^2HO,3C02  +  3CaCl + NH^  -f  HO. 

"^^-"^^'T  (^e,.HydM]TeT.m^  3  ^  g  xeq^  Wafer"!.  9-,| 

3  eq.  Hydro-      ipirf     log-sls  eo.  C/itor.  106-5  \ieq.Waterl8\  ^  .  f.a. 

A  ieq  Ammonia   17   V--- 1  eq.  Ammonia   17  J  | 

Amm.l60  5  (^2e?.  ^w»io«ia   34  '"T  ''----^^^*^  \ 

3  en  Carb      f  3  eq.  Curb.  Acid   66  /—  ~':^^::v;^:.v...X  1  eq^.  Hyd.  Ses- 

deq.  i-aro.     i  o  ey.               r-ieaOxva  24  quicarb.Amm.  118 

Lime  150    ^zeq.  Lime  8i{lf^[caic.'..  60   ■  — =^3  eq.Chlor.Calc.166-5 

11^5   .  "^5 

It  aiDDears  from  experiments  presently  to  be  noticed  that  the  compound  called  sesqui- 
carbonate of  ammonia  is  a  double  salt,  consisting  of  one  equivalent  of  cai-bonate  and  one 
equivalent  of  bicarbonate.  Now  in  general,  when  two  salts  react  on  each  other,  the 
resulting  compounds  are  also  neutral ;  and,  therefore,  by  the  mutual  action  of  3  equiva- 
lents of  hydrochlorate  of  ammonia  and  3  equivalents  of  carbonate  of  lime,  the^culated 
products  should  be  three  equivalents  of  hydra.ted  neutral  carbonate  of  ammoma  (^,00^ 
HO)  caUed  hvpothetically  carbonate  of  the  oxide  of  ammonium  (NH^O  CO^)  and 
.reniivalents  of  chloride  ot"  calcium  (CaCl).  Butit  appeai-s  from  Rose's  expernnents  that 
such  a  hydrated  neutral  carbonate  of  ammonia  does  not  exist^er  se  Hence  at  the  com- 
mencement of  the  heating  process,  ammoniacal  gas  escapes  with  just  so  much  water  as  is 
sufficient  to  form  the  hypothetical  oxide  of  ammonmm. 

If  we  regard  the  hydrated  sesquicarbonate  of  ammonia  as  a  double  salt, 
the  following  equation  will  explain  the  reactions  on  the  ammonmm  tlieory : 
3  (NHS^^^^^     3  (CaO,  CO^)  =  mi^CO'+mW,  2C02,  HO)  +  3  CaCl-f 

NIP  +  HO.  .      1       .       r  •  4  1 

According  to  Eose,i  hydrated  sesqmcarbonate  of  ammonia  cannot  be  re- 


1  Tnylor's  Scieniific  Memoirs,  vol.  ii. 


Properties;  Composition. 

sublimed  iincbauged.  Hence,  in  the  process  of  refining,  its  constitution 
changes;  every  two  equivalents  lose  an  equivalent  of  carbonic  acid  ana  me 
product  is  a  hydrated  i  carbonate  of  ammonia. 

Material.                   Composition.  „„ 
,  1  eg.  Carbonic  Acid.   22  1  eq.  Carbonic  Acid  ....  22 


2  eq.  Hydrated  Sesqui- 
carb.  Ammonia  . .  236 


5  eq.  Carbonic  Acid.  1101  ^  Hydrated  |  Car 

i  eg.  Ammonia    f>%>  ■  ^  t„  A^,v.,Vr,i<i 

4  eq.  Water   36  J  Ammonia  . . 


bonate  of  Ammonia  . .  214 
236 


236  236 

The  London  College  gives  the  following  note  for  ascertaining  the  quabties 
of  the  sesquicarbonate  of  ammonia  of  commerce. 

"Colourless,  transparent,  smeUs  and  tastes  acrid;  it  changes  turmeric  paper  to  brown, 
dissipated  by  heat,  soluble  in  water :  nothing  is  thrown  down  either  by  chloride  ot  barium 
or  by  nitrate  of  silver,  nitric  acid  having  been  previously  added  to  saturation. 

Properties. — Hydrated  sesquicarbonate  of  ammonia  is  met  with  in  the 
form  of  fibrous,  white,  translucent  cakes,  about  two  inches  thick.  When 
exposed  to  the  air  it  evolves  carbonate  of  ammonia,  and  is  converted  into 
bicarbonate  of  ammonia ;  so  that  its  vapour  has  a  pungent  odour,  and  strongly 
reddens  turmeric  paper.  The  resulting  hydrated  bicarbonate  is  opaque,  pul- 
verulent, and  much  less  pungent,  from  which  it  has  been  termed  inild  car- 
bonate of  ammonia.  The  sesquicarbonate  is  soluble  in  four  times  its  weight 
of  cold  water ;  but  boiling  water  or  alcohol  decomposes  it,  with  the  evolution 
of  carbonic  acid. 

Characteristics. — As  an  ammoniacal  salt,  this  substance  is  recognised  by 
its  odour,  its  fugacious  action  on  turmeric  paper,  and  by  its  action  on  the 
salts  of  copper,  bichloride  of  platinum,  and  bichloride  of  mercury  (see  the 
characteristics  for  ammonia,  p.  436).  As  a  carbonate  it  is  known  by  its 
solution  yielding  a  white  precipitate  {carbonate  of  baryta)  with  the  chloride 
of  barium  :  the  clear  liquor  from  which  this  precipitate  has  subsided  yields 
a  further  precipitate  on  the  addition  of  caustic  ammonia.  By  this  last  charac- 
ter the  sesquicarbonate  is  distinguished  from  the  neutral  carbonate.  (See 
ante,  p.  448.) 

Composition. — This  salt  consists,  according  to  Mr.  Phillips, ^  Dr.  J.-Davy, 
Dr.  TJre,  and  Eose,  of  carbonic  acid,  ammonia,  and  water,  in  the  following 
proportions : — 


Rose. 


At.Eq.Wt.P.Ct.R.Phillips.J.Davy.  Ure.      (a)  (b)  (c) 

Carbonic  Acid                                 3  ..  66  ..  55-93  ..  54-2  ..  54-58  ..  54-5  ..  50-55  ..  53-4  ..  56'23 

Ammonia   2  . .  34  . .  28-81  . .  29-3  . .  27-39  . .  30-5  . .  28  66  . .  30-7 

Water   2  ..  18  ..  15-26  ..  16-5  ..  18-03  ..  15-0  ..  20-79  ..  15-9 


Hydrated  Sesquicarb.  of  Ammonia. .  l  ..118  ..100-00  ..100-0  ..100-00  ..100-0  ..100  00  ..lOO-Q 


Eose's  analyses  shew  that  the  composition  of  this  salt  is  not  uniform.  The 
differences  in  the  results  he  explains  by  the  modes  of  preparing  the  saK,. 
"  When  it  has  been  prepared  directly  by  subhmation  from  carbonate  of  lime 
and  sal  aminoiiiac  or  sulphate  of  ammonia,  then  it  is  sesquicarbonate  of 
ammonia.    When,  however,  it  has  been  once  more  sublimed  in  the  manu- 


Quar(rr/f/  Jounnd  of  Science,  vol.  vii.  p.  294. 
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factory,  probably  in  order  to  purify  it,  it  has  changed  into  carbonate  of 
ammonia."    In  the  latter  case  its  composition  is  as  follows  : — 

Atoms. 


Ammonia   4 

>Vater   4 


f  Carbonate  of  ammonia   1 


Wt. 

Fer  Cent. 

TLose. 

110 

....  51-40   

51 

08 

  31-78  .... 

31 

36 

....    1682  .... 

18 

214 

10000 

100 

Rose  suggests  that  the  commercial  specimens"  which  he  found  to  be  \  car- 
bonate had  been  obtained  by  repeated  sublimations,  or  possibly  by  one  very 
slow  sublimation. 

It  appears,  however,  from  the  observations  of  Daltou^  and  Scanlau,-  that 
it  is  not  a  single  salt  or  true  sesquicarbonate,  but  a  mixture  or  compound 
of  the  c-arbonate  and  bicarbonate ;  for  if  treated  with  a  small  quantity  of  cold 
water,  a  solution  of  carbonate  is  obtained,  while  a  mass  of  bicarbonate_  having 
the  form  and  dimensions  of  the  sesquicarbonate  employed,  and  of  which  it  is 
a  n;ere  skeleton,  is  left.  Two  circumstances  appear  to  me  to  prove  that  it  is 
not  a  mere  mixture,  but  a  true  chemical  combination  of  these  salts ;  viz.  first 
the  uniformity  of  its  composition  (when  prepared  in  the  same  way),  and  secondly, 
its  crystalline  structure.    Its  constitution,  then,  is  as  follows : — 

At.   Eq.Wt.  P.Ct.  ^i-  ^9-Wt.  P.Ct. 

Anhydrous  Garb,  of  Ammonia  1  ..  39  ..  33-05 
Bicarbonate  of  the  oxide  ofi  j     ,    70  ..  59-33 

Ammonium  J       "     „         „  .„ 

Water   1   ••     9  ••  ' 


Anhydrous  Carbonate  of  i  , 
Ammonia  J       ■  ■         - ' 

Hydrated  Bicarbonate  of  \  ,  ,„ 
Ammonia  /       ■'  ' 

Hydrated    Sesquicarbo- "i  ,  lon-OO 
nate  of  Ammonia  —  / 


Hydrated  Sesquicarbonate  of  I  ^   ..us  ..100-00 
Ammonia  


The  formula  (NH40,C02-|-NH40,-2C02)  is  less  probable,  because  the 
anhydrous  carbonate  of  ammonia  is  volatilized  when  the  salt  is  exposed  to  the 
air ;  and  alsq  because  the  bicaxbonate  of  oxide  of  ammonium  always  contains 
water. 

Impueities.— The  hydrated  sesquicarbonate  of  ammonia  of  commerce  is 
sometimes  contaminated  with  empyreumatic  oil,  and  in  this  state  it  yields  a 
more  or  less  deeply-coloured,  or  even  blackish,  solution  when  dissolved  in 
dilute  acid.  The  pure  salt,  on  the  other  hand,  yields  a  colourless  solution, 
and  leaves  no  residuum  when  heated  on  platinum  or  glass.  It  is  translucent 
and  crystalline ;  but  when  exposed  to  the  air  it  evolves  anhydrous  carbonate  of 
ammonia,  and  becomes  opaque,  pulverulent,  and  less  pungent :  m  this  state 
it  consists  principally  of  bicarbonate  of  the  oxide  of  ammonium.  Lastly,  its 
aqueous  solution,  saturated  with  pure  nitric  acid,  gives  no  precipitate  witli 
solution  either  of  chloride  of  barium  or  of  nitrate  of  silver;  for  a  precipitate 
with  the  first  of  these  substances  would  indicate  the  presence  of  a  sulphate, 
with  the  second  a  chloride.  If  any  hyposulphite  of  ammonia  be  present,  the 
salt,  when  neutralized  by  acetic  acid,  yields  with  the  nitrate  of  silver  a  precipitate 
which  is  at  first  white,  but  becomes  black.  The  presence  of  lead  ((ierivecl 
from  the  leaden  receivers  used  in  its  manufacture)  is  recognised  by  dissolving 


'  Mumuirs  of  the  LiUmiry  and  L'hilosophkal  SockUi  of  Manchester,  2d  scr.  vol.  iii.  p.  18. 
-  yll/ien(£um  for  1838,  p.  51)6. 


Physiological  Effects. 


the  salt  in  diluted  nitric  acid  and  testing  with  sulphuretted  hydrogen,  which 
p  odu  e  a  dark  or  black  coloration  or  precipitate  i  lead  be  P^esen  .  ^^^^^^ 
^  Physiological  Ekfects.    «.  On  Ammals.--The  m^.f^^^^^ 
with  this  salt  are  Scybert/Orfila,  and  Gaspard,  on  dogs,  and  Wibin  r  on  man 
Seyberti  i,,jected  in  one  experiment  fifteen  grams   m  a  second  twenty-hve 
g  lus,  and  in  a  third  experiment  forty-five  grains  o  this  salt  dissolved 
httle  ;ater,  into  the  crurk  vein  of  a  dog  :  the  ^^^^^1/??^^^^^.*°  ?f  f  - 
pain  ;  the  frequency  of  the  heart's  action  was  increased   he  respiration  became 
d  fficult,  and  violent  convulsions  came  on;  but  m  all  these  cases  perfect  e 
covery  took  place.    The  blood  drawn  after  the  injection  had  its  u  ual 
colour  odouivand  consistence.    Orfila^  found  that  two  drachms  and  a  hall  ot 
Z^^S^ekto  a  dog,  caused  gastric  inflammation  with  td^^^^^^^^ 
the  body  ultimately  becoming  curved,  with  the  head  forcibly  bent  backwards. 
Gaspare!  (quoted  by  Wibmer3)  killed  a  young  pig,  of  three  weeks  old,  by  in- 
jecting twinty-four 'drops  of  (a  solution  of)  carbonate  of  ammoma  man  ounce 
of  water  into  the  veins.    Death  occurred  m  nine  hours 

B.  Oh  Man.-Wihmev  found  that  a  grain  and  a  half  of  this  salt  produced 
on  himself  no  remarkable  effects;  three  grains  increased  the  frequency  ot  the 
pulse  from  68  to  72  beats  per  minute,  with  throbbmg  headache,    in  other 
experiments  in  which  he  took  from  six  to  twelve  grains  (m  some  repeating 
the  dose  at  short  intervals),  the  effects  were  usually,  but  not  constantly,  in- 
creased frequency  of  pulse,  with  disorder  of  brain,  manifested  by  the  pam 
heaviness,  throbbing,  &c.    In  one  instance,  he  says,  disposition  to  cough,  and 
increased  secretion  of  bronchial  mucus,  were  remarkable,    io  an  epileptic 
patient  (  a  female)  in  the  London  Hospital,  I  gave  fifteen  grains  of  this  ^alt 
three  times  a  day  for  t^o  months,  without  any  apparent  injury,    iiie  nts, 
which  previously  had  occurred  at  stated  periods,  were  suspended  during-  t he 
time  the  patient  was  under  the  influence  of  the  medicine.    I  have  repeatedly 
given  a  scruple  of  this  salt  three  times  daily  for  two  or  three  weeks  without 
any  ill  eftect :  on  the  contrary,  with  great  benefit  m  hysterical  amd  epiieptical 
complaints.    Huxham*  has  mentioned  a  remarkable  case  illustrative  ot  the  ill 
effects  resulting  from  the  long-continued  use  of  this  salt. 

"I  had  lately  under  my  care,"  he  observes,  "  a  gentleman  of  fortune  and  family,  who 
so  habituated  himself  to  the  use  of  vast  quantities  of  volatile  salts,  that  at  length  he 
could  eat  them  in  a  very  astonishing  manner,  as  other  people  eat  sugar  and  caraway  sceas. 
The  consequence  was  that  he  brought  on  a  hectic  fever,  vast  haemorrhages  irom  the 
intestines,  nose,  and  gums;  every  one  of  his  teeth  dropped  out,  and  he  could  eat  not  ung 
solid ;  he  wasted  vastly  in  his  flesh,  and  his  muscles  became  as"  solt  and  flabby  as  tliose 
of  a  new-born  infant ;  and  lie  broke  out  all  over  his  body  in  pustules,  liis  urme  was 
always  excessively  high  coloured,  turbid,  and  very  fetid.  He  was  at  last  persuaded  to 
leave  off  this  pernicious  custom ;  but  he  had  so  effectually  rumcd  his  constitution,^  that, 
though  he  rubbed  on  in  a  miserable  manner  for  several  mouths,  he  died,  and  m  the  highest 
degree,  of  marasmus.  And  I  am  persuaded  he  would  have  died  much  sooner,  had  he  not 
constantly  drank  very  freely  of  the  most  fine  and  generous  wines,  and  daily  used  large 
quantities  of  asses'  milk,  and  anti-scorbutic  juices,  acidulated  with  juice  of  lemon." 

The  general  action  of  this  salt  is  similar  to  that  of  caustic  ammonia,  already 
noticed.    Its  topical  operation,  however,  is  less  intense  ;  for  combination  with 


'  Quoted  by  Wibmer,  Die  Wirkung,  &c. 

Toxicol.  Geiierale. 
'  Die  (Firkiing,  &c. 

Mssaij  0)1  Fever,  pp.  48  aud  308,  3d  sdil.  Loud.  1737. 
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carbonic  acid  diminishes  the  local  action  of  ammonia  in  proportion  to  the 
quantity  of  acid  present. 

In  small  doses  it  proves  antacid,  stimulant,  and  sudorific.  By  repeated  use 
it  operates  as  a  resolvent  or  liquefacient  spansemic  (see  ante,  p.  179),  like  the 
other  alkahnes  (see  ante,  p.  180),  though  much  less  intensely'so.  in  doses 
of  thirty  grains  or  more  it  is  apt  to  occasion  vomiting.  The  effects  of  an 
over-dose  are  abdominal  pains,  and  other  symptoms  of  inflammation,  convul- 
sions, and  other  phenomena  indicative  of  its  action  on  the  nervous  system. 

Uses. — It  is  used  in  similar  cases  and  under  the  same  regulations  as  the 
solution  of  ammonia  (see  ante,  p.  443). 

In  epilepsij  I  have  extensively  employed  it,  and  in  many  cases  vdth  obvious 
benefit.  It  should  be  given  in  large  doses  in  properly  diluted  solutions  :  to 
adults  from  ten  grains  to  a  scruple.  It  frequently  proves  successful  in  hysterical 
epilepsy,  and  inthat  syncopal  form  of  epilepsy  which  Sauvages  called  lipothymia, 
and  which  patients  describe  as  "  dying  away,"  but  the  connection  of  which 
with  ordinary  epilepsy  is  shown  by  its  occasional  transition  into  the  latter. 
_  In  hysteria  also  it  is  one  of  our  most  useful  and  valuable  remedies ;  given 
either  alone  or  in  combination  with  a  bitter  infusion. 

Recently  this  salt'  has  been  recommended,  by  Dr.  Barlow,^  in  diabetes, 
several  cases  of  which,  are  said  to  have  been  relieved,  if  not  cured,  by  it.  I 
regret  that  I  cannot  confirm  Dr.  Barlow's  favourable  notice  of  it.  Although 
in  some  cases  I  have  seen  patients  temporarily  improve  under  its  use,  yet  the 
amendment  has  been  brief,  and  was  probably  referable  to  other  circumstances. 
In  some  cases  no  benefit  whatever  has  attended  its  employment.  In  one  case 
(that  of  a  man,  an  out-patient  at  the  London  Hospital)  it  failed  to  give  any 
relief,  after  a  very  prolonged  trial. 

It  has  been  employed  with  excellent  effect  in  some  cases  of  scrofula?-  It 
is  best  adapted  for  those  cases  attended  with  a  languid  circulation  and  a  dry 
state  of  skin. 

It  has  been  recommended  by  Peyrilhe  to  relieve  venereal  pains  and 
nodes.3 

It  is  frequently  employed  for  the  preparation  of  effervescing  draughts. 
The  following  are  the  relative  proportions  of  acid  and  base  to  be  used  : — 

[  6   fluidrachms  of  Lemon  Juice,  or 
20  grains  of  Sesquicarbonate  of  Ammonia  require  |  24   grains  of  crystallised  Citric  Acid,  or 

'  25^  grains  of  crystallised  Tartaric  Acid. 

The  citrate  and  tartrate  of  ammonia  thus  obtained  are  useful  remedies  in 
febrile  cases,  where  the  object  is  to  promote  cutaneous  circulation  and 
exhalation. 

Pull  doses  of  this  salt  have  been  employed  in  paralysis,  to  occasion 
vomiting. 

Mixed  with  some  aromatic  oil  (as  the  oil  of  bergamot  or  lavender),  it  is 
used  as  a  smelling  salt,  against  syncope,  hysteria,  &c.  (see  ante,  p.  450). 
As  a  topical  agent  it  has  been  employed  in  aqueous  solution,  or  mixed 


'  Guy's  Hospital  Reports,  vol.  v. 

"  An  lissaij  on  Scrbjjhula,  hi  which  an  Account  of  the  Effect  of  the  Ammonia:  Carbonas,  as  a 
llemedy  in  liial  Disease,  is  submitted  to  the  Profession,  by  Cbarlcs  Armstrong,  1^1. U.  Loud.  1812. 

•'  PcJirson's  Observations  on  the  Effects  of  various  Articles  of  the  Materia  Medica  in  the  Cure 
nf  Liu'.i  Venerea,  Loud.  1800. 
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with  oil  to  form  an  imperfect  kind  of  soap,  or  to  make  into  ointment  with 
lard.  Its  operation  in  these  cases  is  that  of  a  topical  stimulant  and  rube- 
facient.   It  proves  useful  in  rheumatic  pains,  sprains,  &c. 

Administration. — As  a  stimulant  and  diaphoretic,  it  is  used  m  doses  ot 
from  five  grains  to  a  scruple.  It  is  usually  given  in  solution,  but  sometimes 
in  the  form  of  pill.  As  an  emetic,  the  dose  is  thirty  grains,  properly  diluted, 
and  repeated  if  necessary. 

Antidotes. — See  Ammonia,  p.  445. 

1.  LIQUOR  AMlOiXI^  SESQUICARBOMTIS,  L.;  Ammoni<B  Carhonatis 
Aqua,  E.  (Sesquicarbonate  of  Ammonia.  Jiv.  Distilled  Water,  Oj.  Dissolve 
and  filter).— By  exposure  to  the  air,  this  solution  loses  its  pungency  by  the 
formation  of  bicarbonate  of  ammonia.  It  may  be  given  internally  in  doses  of 
from  f5ss.  to  f5iss.,  or  even  f5ij.  properly  diluted.  It  is  a  constituent  of  the 
following  liniment : — 

2.  LIMMNTIM  AMMOM  SESQUICARBONATIS,  L.j  Liniment  of  Sesqui- 
carbonate of  Ammonia.  (Solution  of  Sesquicarbonate  of  Ammonia,  f^j. ; 
Olive  Oil,  f^iij.  Shake  them  together  until  they  are  mixed). — Oil  and 
sesquicarbonate  of  ammonia  form  a  soap,  but,  owing  to  the  presence  of  the 
carbonic  acid,  it  is  of  an  imperfect  kind.  Its  efl'ects  and  uses  are  analogous 
to  the  Linimentum  Ammonia  before  mentioned  (p.  445). 

3.  AMMOMjE  SESQUICARBONAS  PYRO-OLEOSA  ;  Ammoniacum  car- 
bonicum  pyro-oleosum,  Ph.  Boruss. ;  Sal  Volatile  Cornu  Gervi ;  Empy- 
reiimatic  Sesquicarbonate  of  Ammonia  :  Volatile  Salt  of  Hartshorfi. — 
(Powdered  Sesquicarbonate  of  Ammonia,  ^viij- ;  gradually  add  of  Dippel's 
Oil,  5ij.,  carefully  mix,  and  preserve  the  yellow  powder  in  a  well-stoppered 
bottle). — This  is  a  substitute  for  the  old  salt  of  hartshorn.  It  is  a  very 
powerful  stimulant  and  antispasmodic ;  and  is  employed  in  epilepsy,  hysteria, 
asthma,  typhus,  paralysis,  chronic  rheumatism,  &c.  Dose  gr.  v.  to  gr.  x. 
Usually  given  in  solution  ;  now  and  then  in  powder  or  pill. 


3.  Ammonise  Bicarb onas.  —  Bicarbonate  of  Ammonia. 

Formula  NH^2C02,2HO ;  or  NH''0,2C0^H0.   Equivalent  Weight  79. 

History. — This  salt  was  formed  by  Berthollet,i  and  hence  it  is  sometimes 
termed  Berthollet's  neutral  carbonate  of  ammonia.  It  is  also  called  the 
hydrated  bicarbonate  of  the  oxide  of  ammonium.  ^ 

Preparation. — ^The  directions  of  the  Dublin  College  for  its  preparation 
are  as  follows : — 

"  Take  of  Commercial  Sesquicarbonate  of  Ammonia  any  convenient  quantity.  Reduce 
it  to  a  fine  powder,  and,  having  spread  it  on  a  sheet  of  paper,  expose  it  to  the  air  for 
twenty-four  hours.   Let  it  be  now  enclosed  in  a  well-stopped  bottle." 

Bicarbonate  of  Ammonia  is  also  formed  by  keeping  the  common  sesqui- 
carbonate of  ammonia  in  imperfectly  closed  vessels.  Another  mode  of 
obtaining  it  is  by  digesting  water  on  the  sesquicarbonate  :  the  more  soluble 
carbonate  is  dissolved,  leaving  the  less  soluble  bicarbonate  (see  ante,  p.  454). 


'  Journ,  (ie  Physique,  Feb.  1807,  p.  173. 
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Properties. — ^Tlie  crystals  of  this  salt  have^  according  to  Hose,  the  same 
form  as  those  of  bicarbonate  of  potash.  Their  smell  and  taste  are  very 
faintly  amraoniacal.  By  its  faintly  ammoniacal  smell.  Hose  thinks  that  it 
indicates  a  tendency  to  pass  into  the  f  carbonate.  This  salt  is  less  soluble  in 
water  than  the  preceding  carbonates  ;  for  it  requires  eight  parts  of  cold  water 
to  dissolve  it.  The  solution,  by  exposure  to  the  air,  loses  part  of  its  carbonic 
acid,  especially  if  it  be  heated. 

Characteristics.  — It  is  distinguished  from  the  before-mentioned  carbonates 
by  having  scarcely  any  ammoniacal  odour. 

Composition. — The  composition  of  this  salt  is  as  follows  : — 

At.E.Wt.  P.Ct.   Phillips.  Rose.       ,  At.  E.Wt.  P.Cf. 

Ammonia   1  ..  17  ..  21-5  ..  2ri6  ..  2r39|     ( Oxide  of  Ammonium. .  1  ..  26  ..  33-0 

Carbonic  Acid   2  ..  44  ..  55-7  ..  55-50  ..  56-09         Carbonic  Acid   2  ..  44  . .  55-7 

Water    2  ..  18  ..  22-8  ..  23-34  ..  22-52  ^or-^  Water   1  ..    9  ..  11-3 

^  6f  AmmonS'*^^'^""''^^  }  ^  •  •  79  •  •  lOO'O  •  •  100-00  . .  100-00 )     i  "^f  Ammon'ium"'"'^'^  I  ^  •  •       "  •  ^^'^ 

Hose  has  described  two  other  bicarbonates  of  ammonia,  one  with  two  and  a  half, 
another  with  three  atoms  of  water.  The  former  (NH^2C0^  2|H0)  is  obtained  by 
pouring  as  much  boiling  water  over  the  common  sesquicarbonate  as  is  sufficient  to  dissolve 
this  salt,  and  immediately  covering  the  vessel  to  prevent  the  escape  of  carbonic  acid. 
Large  crystals  of  the  bicarbonate  are  produced  on  the  surface  of  the  liquor  on  cooling. 
These  Rose  thinks  have  been  mistaken  for  the  bicarbonate  with  two  atoms  of  water. 
They  are  distinguished  by  the  form  of  the  crystals  (which  are  those  of  right  rhombic 
prisms)  and  by  the  quantity  of  water  which  they  contain. 

Physiological  Efpects. — The  effects  of  this  salt  are  analogous  to  thov<5e 
of  the  preceding  compounds  of  -ammonia.  It  is  diaphoretic,  antispasmodic, 
and  antacid.  Being  less  caustic,  it  is  more  palatable  than  the  other 
carbonates. 

Uses. — It  is  employed  in  the  same  cases  as  the  sesquicarbonate.  It  is 
sometimes  used  to  form  effervescing  medicines.  About  ]  8  grs.  of  Citric,  or 
,19  grs.  of  Tartaric  acid,  are  required  to  saturate  3j.  of  this  salt. 

Administration. — The  dose  of  it  is  from  ten  grains  to  half  a  drachm  dis- 
solved in  cold  water. 


31.  AMMONIiE  HYDROCHLORAS.- HYDROCHLORATE 

OF  AMMONIA. 

Formula  NH?,HC1;  or  Nff,Cl.    Equivalent  Weight  53-5. 

History.  The  early  history  of  this  salt  is  involved  in  considerable  ob- 

scuritv;  for  though  the  term  sal  ammoniacus  (aXg  cifi^wviaKoe)  is  met  with 
in  several  old  writers,  it  is  believed,  by  the  erudite  Beckmann^  as  well  as  by 
others,  to  refer  to  rock-salt.  The  first  distinct  notice  of  hydrochlorate  of 
ammonia  is  to  be  met  with  in  Geber,  who  was  acquainted  with  the  ^mode 
of  purifying  it  by  sublimation.  But,  as  my  friend  Dr.  lloyle  observes  -  t  us 
salt  must  have  been  familiar  to  the  Hindoos  ever  since  they  have  burnt  bricks, 
as  they  now  do,  with  tlie  manure  of  animals  ;  as^some  may  usually  be  found 
crystallised  at  the  uuburnt  extremity  of  the  kiln."^ 

'  IHslori/  of  Invenlions,  vol.  iv.  p.  30G,  Lund.  181-1. 

-  .Essay  uu  the  Anli.nuU,!/  of  Euiduo  Medkinc,  p.  41,  l,oiul.  1837. 

3  [Tlic  muriutc  of  ainiriouia  forms  au  abuiulaul  while  einorcsccncc,  condensed  m  a  crysUillme 
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The  substance,  whatever  its  name  may  be,  which  the  ancients  termed  sal 
amiuoinac,  derived  its  name  from  Ammonia,  the  name  of  a  district  ot  Libya 
where  the  oracle  of  Jupiter  Ammon  was  situated.  This  district  is  usually  said 
to  liave  taken  its  name  from  ci/i/xoe,  mnd,  on  account  of  the  sandy  nature  ot 
its  soil :  but  it  is,  perhaps,  derived  from  ajujuwv,  a  word  of  Egyptian  origin 
(see  Liddell  and  Scott's  Greek  Lexico7i).    Herodotus^  mentions  the  salt 

found  in  this  district.  i  •      u  2 

Synonymes.— Pew  substances  have  had  so  many  synonymes  as  this  salt. 
Its  most  familiar  names  are,  tal  ammoniac  or  muriate  ofam?}ionia{ammoni(S 
murias).   On  the  ammonium  hypothesis  it  is  called  chloride  of  ammonium, 
while,  according  to  Dr.  Kane,  it  is  the  chloro-amidide  of  hydrogen. 
Natukal  Histoky. — See  Ammonia,  p.  433, 

PREPARATION— In  Egypt,  sal  ammoniac  is  obtained  by  sublimation  from 
the  soot  afforded  by  the  combustion  of  camel's  dung  [sal  ammoniacus 
Mgijiitiacus). 

It  is  probable  that  tlie  muriatic  acid  or  chlorine  of  this  salt  is  derived  from  the  common 
salt  on  which  these  animals  feed ;  for  Chaptal''  says  that  he  could  only  procure  sal  ammoniac 
from  the  soot  of  cow-dung  and  that  of  horses  while  these  animals  continued  to  hve  on 
marine  plants. 

Some  years  ago  this  salt  was  manufactured  in  London  from  the  soot  of  coals. 
At  the  latter  end  of  the  last  century  it  was  made  in  Paris  by  the  union  of 
ammoiiiacal  vapour  (obtained  by  the  decomposition  of  animal  matters,  in  iron 
cyhuders  placed  in  a  furnace)  with  muriatic  acid  gas.^ 

At  Liege  it  is  obtained  by  subhmation  from  the  soot  obtained  by  burning, 
in  peculiar  ovens,  a  mixture  of  coals,  common  salt,  animal  matter,  and  clay 
(L.  Gmelin). 

At  the  present  time  sal  ammoniac  is  manufactured  in  this  country  from  the 
impure  ammoniacal  liquors  obtained  as  secondary  products  in  the  manufacture 
of  coal  gas  and  animal  charcoal. 

1.  Manufacture  of  Sal  Ammoniac  from  Coals. — In  the  manufacture  of  COal 

gas,  coal  is  submitted  to  distillation  in  iron  retorts,  and  the  volatile  matters 
obtained  are  conveyed  to  a  condensing  vessel  or  refrigeratory,  in  which  are 
deposited  tar  and  an  ammoniacal  liquor. 

This  ammoniacal  liquor  (commonly  termed  gas  liquor)  contains  several 
salts  of  ammonia — such  as  carbonate,  sulphate,  hydrosulphate,  &c.  It  is 
usually  sold  to  sal-ammoniac  manufacturers,  who  reside  in  the  outskirts  of  the 
metropolis.  The  precise  mode  of  proceeding,  to  convert  it  into  sal  ammoniac, 
varies  according  to  circumstances.     Sometimes  sulphuric  acid  is  added,  and 


powder,  on  the  upper  layer  of  bricks  in  most  brick-kilns.    We  also  found  it  in  large  quantity  lining 
the  interior  of  the  crater  of  Mount  Vesuvius. — Ed.] 
'  Lib.  iv.  \_Melpomene],  cap.  181-2. 

2  Tor  the  alihymical  names  of  this  subject,  see  Dr.  T.  Thomson's  Bistort/  of  C/iemisiri/,  vol.  i. 
p.  121,  Lond.  1830  ;  and  Parr's  Medical  Dictionary,  art.  Ammoniacjts. 

*  A  very  full  and  complete  description  of  the  process,  with  illustrative  plates,  will  bo 
found  in  the  splendid  Description  de  I'Egypte,  Elat  Modcrue,  tom.  i.  page  413,  Paris  1809  • 
planches  ii.  and  xxiv.  Arts  et  Metiers.  Sec  also  Parkcs's  Chemical  Essays^  2d  edit. 'vol.  ii.  p.  437* 
Lond.  1823.  '      '    ' ^"  ' 

■*  Elements  of  Chemistry,  vol.  i.  p.  202,  Lond.  1791. 

•''  See  Journal  de  Fhysique  for  1794.    Also  Parkes,  op.  supra  cit. 
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Fig.  78. 


Sublimation  of  Hydrochlorate  of  Ammonia. 


the  liquor  evaporated,  by  which 
brown  crystals  of  sulphate  of  am- 
monia are  obtained.  This  salt  is 
then  mixed  with  chloride  of  so- 
dium, and  submitted  to  distillation 
in  iron  pots  lined  with  clay,  to 
which  are  adapted  leaden  domes  or 
heads,  each  having  an  aperture  or 
open  cylindrical  tube,  which  can  be 
closed  or  opened  according  to  cir- 
cumstances (fig.  73.) 


A  few  years  since,  on  examining  the  clay  removed  from  the  pots  after  the  operation,  I 
discovered  small,  but  distinct  and  oeautiful,  crystals  of  the  bismphuret  of  iron,  which  had 
been  formed  during  the  process. 

One  equivalent  of  sulphate  of  ammonia  reacts  on  one  equivalent  of  chloride 
of  sodium,  and  yields  one  equivalent  of  sal  ammoniac,  and  one  equivalent  of 
sulphate  of  soda.  On  the  old  or  ammonia  theory,  the  equation  is  as  follows : 
HN3,S03,HO + NaCl = NH3,HC1  -f  NaO,S03. 


Materials.  Composition. 

( 1  eq.  Ammonia   17  " 

1  eq.  Sulphate  of        ]  I  eq.  Sulphuric  Acid   40  - 

Ammonia  ....  66  .1  '.I  eq.Hydrog.   1  ' 

\  1  eq.  water,  a  J  ^      Oxygen   8  .. 

1  eq.  Chloride  of         ^1  eq.  Chlorine   35'3' 

Sodium   58-5   ^  g^.  Sodium    23 

124.5  124  5  1  24-5 

On  the  ammonium  theory,  the  equation  is  as  follows  : — NH*,0,S03-|-Na 
Cl=]M'H4Cl  +  ]S[aO,SO^.  In  some  cases  the  gas  Hquor  is  saturated  with 
hydrochloric  acid,  and  the  brown  crystals  of  hydrochlorate  of  ammonia  ob- 
tained by  evaporation  are  purified  by  sublimation, 

As  a  cheap  substitute  for  hydrochloric  acid,  manufacturers  sometimes 
employ  an  impure  chloride  of  calcium.^  This  proceeding  I  have  seen  adopted 
at  a  manufactory  on  Bow  Common ;  and  the  process  has  been  described  by 
my  friend  and  former  pupil.  Dr.  G.  H.  Jackson^ :  it  is  as  follows  : — 

To  the  gas  hquor,  chloride  of  calcium  is  added,  when  a  copious  precipi- 
tation of  carbonate  of  lime  takes  place,  sal  ammoniac  being  left  in  solution. 
The  whole  of  this  is  put  into  a  tub,  having  holes  in  the  bottom  to  allow  the 
solution  to  drain  through,  leaving  the  solid  particles  beliind.  This  solution  is 
evaporated  at  a  gentle  temperature  in  iron  tanks,  when  it  yields  impure 
crystals  of  sal  ammoniac,  of  a  brownish  colour.  The  salt  is  then  dried,  and 
the  water  of  crystallisation  driven  off  in  a  long  iron  vessel,  very  similar  to  a 
sand-bath.  It  is  now  placed  in  an  iron  subliming  pot  (previously  coated  to 
the  extent  of  from  one  to  five  inches  in  thickness,  with  a  composition  of  common 
clay,  sand,  and  charcoal),  capable  of  holding  about  5  cwts.    This  is  covered 


Products. 
1  eq.  Hydrochlor. 
Ammonia    53-5 


.— -::-ir-;».i  eq.  Salph,  Soda  71 


1  The  chloride  of  calcium  used  in  i;he  above  process  is  a  secondary  product,  obtained,  1  am 
informed,  from  suit-works.    It  contains  the  chlorides  of  sodium  and  magnesium. 
London  Medical  Gazelle,  Aug.  4,  1839. 
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by  a  dome  of  lead,  with  an  aperture  at  the  top,  in  which  a  stopper  is  placed, 
by  the  removal  and  appearance  of  which  the  manufacturer  judges  of  the 
progress  of  the  sublimation.  A  gentle  fire  is  kept  up  under  the  subliming 
potior  seven  or  eight  days,  when  the  dome  having  couled  down,  and  the  sal 
ammoniac  somewhat  contracted,  so  as  to  loosen  from  the  sides,  the  dome  is 
thrown  off  from  the  iron  pot,  and  about  2  or  3  cwts.  of  white,  semi-trans- 
parent, sal  ammoniac  are  knocked  off  in  cakes. 

I  have  seen  cakes  of  sal  ammoniac,  made  at  the  same  manufactory  by  this 
process,  weighing  between  5  and  6  cwts.  each  ;  and  I  am  informed  that  they 
sometimes  weigh  1000  lbs.  each.  They  are  discoloured  on  their  convex 
sm-face  (in  contact  with  the  leaden  dome),  and  are,  therefore,  carefully  scraped 
before  being  sent  out. 

The  grey  salt  scraped  from  the  exterior  of  the  cakes  consists  of,  or  at  le  ast  yields, 
hydrochloric  acid,  ammonia,  and  lead.  A  solution  of  the  purified  salt  yields  no  iodide  of 
lead  on  the  addition  of  iodide  of  potassium,  but  affords  a  black  precipitate  (sulphuret  of 
lead)  when  sulphuretted  hydrogen  gas  is  passed  through  it.  It  is  probably  a  double 
chloride  of  lead  and  ammonium} 

Yellow  or  brownish  streaks  or  bands  are  frequently  observed  in  the  cakes 
of  sal  ammoniac.  These  are  ascribed  by  the  manufacturers  to  the  neglect  of 
the  workmen,  who,  falling  asleep  during  the  night,  allow  the  fire  to  go  down 
considerably,  and  then  suddenly  raise  the  heat,  by  which  chloride  of  iron  is 
sublimed  in  combination  with  sal  ammoniac. 

For  several  years  I  demonstrated  in  the  lecture-room  that  a  solution  of  these  yellow 
bands  in  water  gives  no  traces  of  iron  on  the  addition  of  ferrocyanide  of  potassium,  until 
a  few  drops  of  nitric  acid  be  added,  when  a  copious  blue  precipitate  is  formed ;  and  I 
therefore  inferred  that  this  yellow  matter  was  a  double  chloride  of  iron  and  ammoniwm. 
My  opinion  has  been  fully  confirmed  by  the  experiments  of  Dr.  G.  H.  Jackson. 

2.  Manufacture  of  Sal  Ammoniac  from  Bones. — Sal  ammoniac  is  also  manu- 
factured, from  the  ammoniacal  liquor  (called  hone  spirit,)  obtained  as  a 
secondary  product  during  the  production  of  animal  charcoal  (see  ante, 
p.  322). 

Manufacturers  of  animal  charcoal  usually  sell  their  bone  spirit  to  makers  of 
sal  ammoniac,  who  adopt  different  modes  of  proceeding,  according  to  circum- 
stances. Sometimes  sal  ammoniac  is  made  from  bone  spirit  in  the  same  way 
as  from  gas  liquor.  Some  manufactures  digest  the  bone  spirit  with  ground 
plaster  of  Paris  (sulphate  of  lime),  by  which  carbonate  of  lime  and  sulphate  of 
ammonia  are  formed ;  the  former  is  precipitated,  the  latter  remains  in  solution. 
The  hquid  being  filtered  and  evaporated  yields  brown  crystals  of  sulphate  of 
ammonia,  which,  being  mixed  with  common  salt,  is  submitted  to  sublimation, 
by  which  sulphate  of  soda  and  sal  ammoniac  are  obtained. 

Properties. — Hydrochlorate  of  ammonia  usually  occurs  in  commerce  in 
the  form  of  large  hemispherical  cakes  which  have  a  round  hole  in  the  centre 
{sal  ammoniacus  sublimatus).    They  are  translucent,  and  by  exposure  to 
the  atmosphere  become  slightly  moist.    By  solution  or  resubhmation  it  may 
be  obtained  in  regular  octahedral,  cubic,  or  plumose  crystals,  formed  of  rows 


Dr.  Johnson,  London  Medical  Oasette,  Aug.  4,  1839. 
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Fig.  74. 


75. 


llegtHar 
Odohedron. 


Cube. 


of  minute  octnliedrons,  attaclierl  by  tlieir 
extremities  {refined  sal  ammoniac;  ml 
ammoniacus  dejmratus ;  flares  salis  am- 
moniaci) .  The  Brunswick  sal  ammoniac  is 
ill  the  form  of  sugar  loaves.  The  sp.  gr.  of 
sal  ammoniac  is  1-450,  Its  taste  is  saline 
and  acrid  j  it  has  no  odour.  When  heated, 
it  sublimes  without  undergoing  fusion  or 
decomposition.  It  is  soluble  in  about  3 
parts  of  cold  and  ]  of  boiHng  water :  cold  being  produced  during  the  solution. 
It  dissolves  in  alcohol. 

Characteristics. — It  may  be  recognised  by  the  following  characters ;  it  is 
white  and  volatile ;  and  if  heated  on  the  point  of  a  knife  by  the  flame  of  a 
candle^  it  readily  sublimes.  Mixed  with  caustic  potash,  or  quicklime,  it 
evolves  ammoniacal  gas,  which  is  known  by  its  odour,  its  action  on  turmeric 
paper,  and  its  fuming  with  the  vapour  of  hydrochloric  acid.  Dissolved 
in  water,  the  hydrochlorate  of  ammonia  produces,  with  a  solution  of  nitrate 
of  silver,  a  white  precipitate  of  silver,  recognised  by  the  properties  before 
described  (see  ante,  p.  381) ;  and  with  bichloride  of  platinum  a  yellow  preci- 
pitate which,  when  collected,  dried,  and  ignited,  yields  spongy  platinum. 

Composition. — The  following  is  the  composition  of  this  salt  on  the  old  or 
ammonia  theory  :— 


Atoms. 

Ammonia    1  . 

Hydrochloric  Acid  . .  1  . 

Hydrochlorate  Amm.  1 


Eq.  Wt.   Per  Cent. 

..17  ....  31-78  .. 
..  36-5          68-22  .. 


Berzcl.  Kirwan.  Bucholz 
..  31-95  ..  25 


53-5 


100-00 


68-05 
100-00 


75 
100 


31 

69 

100 


Vol. 

Ammoniacal  gas   2 

Hydrochloric  Acid  gas   2 


If  one  equivalent  or  two  volumes  of  hydrochloric  acid  gas  be  mixed  with 

one  equivalent  or  two  volumes  of  ammoniacal  gas 
combination  is  effected :  the  gases  disappear,  heat  is 
evolved,  and  the  white  hydrochlorate  is  deposited. 

According  to  Berzelius,  sal  ammoniac  is  chloride 
of  ammonium,  NH'*,C1;  while,  according  to  Dr. 
Kane,  it  is  a  chloro-amidide  of  hydrogen.  The 
composition  of  sal  ammoniac,  according  to  these  hypothetical  notions,  is  as 
follows : — 


1  eq. 

1  eq. 

Hydro- 

Ammonia 

cliloric 

=  17, 

Acid 

=  36-5 

1  eq. 
Sal  Am- 
moniac 
=53'5. 


Chlorine  — 
Ammonium 


Atoms. 

..  1  ., 
.. .  1  . 


Chloride  of  Ammonium  1 


Eq.  Wt. 
..  35-5  .. 
..18  .. 

..  53-5  .. 


Per  Ct. 
..  66-35 
..  33-65 

..100-00 


or 


/  Chloride  of  Hydrogen. 
5  Amidide  of  Hydrogen 


Atoms. 
...  1  .., 
...  1  ... 


Chloro-amidide  of  Hydrogen  1 


Eq.Wt. 

.  36-5  ., 
.17  .. 

.  53-5  . , 


Per  Ct. 
..  68-22 
..  31-78 

. .  100-00 


Impueities. — Hydrochlorate  of  ammonia  is  sometimes  rendered  impure  by 
the  presence  of  iron,  or  of  lead :  the  modes  of  recognising  which  have  been 
already  pointed  out. 

.  Physiological  Effects.  a.  On  Vegetables.  —  According  to  Sir  11. 
Davy,i  water  holding  in  solution  rrwo^'^'^  of  its  weight  of  hydroclilorate  of 
ammonia  promotes  vegetation.  Solutions  which  contained  -^th  of  their 
weight  of  this  salt  he  found  injurious. 
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IB.  On  Animals.— Comten,^  Sprogel,  Viborg,  and  Gaspard  (quoted  by 
Wibmer),2  injected  solutions  of  sal  ammoniac  into  the  veins  of  animals  (dogs 
and  horses)  :  large  doses  generally  caused  convulsions,  sometimes  paralysis, 
and  death.  From  the  observations  of  Orfila,  Smith,  Arnold,^  and  Moiroud, 
this  salt  appears  to  be  a  local  irritant ;  and,  when  introduced  into  the  stomach 
in  large  quantities,  causes  vomiting,  purging,  and  gastro-enteritis.  It  exercises 
a  specific  influence  over  distant  organs ;  for  the  first  three  of  the  above- 
mentioned  experimenters  observed  that  inflammation  of  the  stomach  ensued, 
to  whatever  part  of  the  body  the  salt  might  have  been  applied,  and  the  con- 
vulsions and  paralysis  above  referred  to  attest  its  action  on  the  nervous  system. 
Arnold  says  it  diminishes  the  plasticity  of  the  blood. 

y.  On  Man.— Its  local  action  is  that  of  an  irritant.  Its  chemical  influence 
is  not  very  obvious.  It  dissolves  mucus,  but  does  not  coagulate  albumen. 
Its  action  on  the  general  system  is  that  of  a  liquefacient  and  resolvent 
(see  ante,  p.  179),  similar  to  that  of  the  other  neutral  salts.  Wibmer 
tried  this  salt  on  himself.  He  took  from  ten  to  twenty  grains  for  a_  dose, 
wMch  he  repeated  at  the  end  of  an  hour.  The  efi'ects  were  a  sensation  of 
warmth  and  oppression  in  the  stomach,  headache,  and  increased  desire  of 
passing  the  urine. 

In  this  country  it  is  so  rarely  employed  internally  that  we  have  very  slight 
experience  either  of  its  physiological  or  of  its  therapeutical  effects.  In 
Germany,  where  it  is  more  frequently  administered,  it  is  in  high  repute  as  a 
powerful  alterative  or  resolvent.  "Like  most  salts,"  says  Sundelin,^  "sal 
ammoniac  operates  on  the  aUmentary  canal  as  an  excito-irritant.  After  its 
absorption  it  appears  to  reduce  moderately  the  action  of  the  heart  and  large 
arteries,  and,  in  this  respect,  belongs  to  debihtating  or  temperant  agents. 
But  it  acts  as  excitant  and  irritant  to  the  venous  and  arterial  capillary  systems, 
to  the  lymphatic  vessels  and  glands,  to  the  skin,  to  the  kidneys,  and  especially 
to  the  mucous  membranes  ;  not  only  increasing  secretion,  but  also  improving 
nutrition  and  assimilation,  and  counteracting  organic  abnormal  conditions  (as 
tumors,  thickenings,  and  relaxations),  so  frequently  met  with  in  those  structures. 
It  promotes  not  only  the  mucous  secretions  but  also  cutaneous  exhalation,  and 
even  menstruation.  Its  diuretic  effects  are  less  obvious.  It  extends  its 
stimulating  influence  to  the  serous  and  fibrous  tissues,  whose  nutrition  it 
improves. 

"From  these  statements  it  follows  that  sal  ammoniac  operates  like  the 
more  powerful  alterative  agents.  In  some  respects  it  resembles  mercury  ;  but 
is  less  liquefacient  and  resolvent  on  the  organic  textures,  and  less  stimulant 
to  the  lymphatic  vessels,  than  the  latter  agent.  Its  long-continued  use  may, 
indeed,  injure  the  digestive  powers,  but  never  gives  rise  to  general  cachexia. 
I  have  administered  large  doses  of  it  against  thickening  of  the  mucous  mem- 
brane, for  months,  without  remarking  anyinjurious  effects  beyond  those  just 
mentioned.  In  large  doses  it  purges  like  other  salts,  but  in  small  ones  it 
rather  constipates.'"  Kraus"  says  that  a  slight  miliary  eruption  and  very 
painful  aphtha?  have  been  produced  by  large  doses  of  it. 

•  F/iil  Trans,  for  1712. 

Die  Wirkuny,  &c. 
^  Wibmer,  op.  cit. 
■*  Pharmacol.  Velerinaire. 

Ilandbuch  der  speciellen  Heihnittdlehre,  ler  Ud.  S.  IBO,  3le  Aull 
"  ITeilmiUellehre,  S,  309,  Gottingen,  1831. 
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Uses. — In  tins  country  it  is  rarely  employed  internally.  In  Germany, 
where  it  is  frequently  used,  it  is  administered  in  the  following  cases  : — 

1 .  Iti  mild  inflammatory  fevers,  especially  those  complicated  with  affec- 
tions of  the  mucous  or  fibrous  membranes,  as  in  the  diseases  called  bilious, 
gastric,  catarrhal,  or  rheumatic  fevers,  it  is  employed  for  promoting  secretion 
and  hastening  critical  discharges. 

2.  In  inflammatio?i  of  the  mucous  or  serous  memhranes,  as  catarrh, 
dysentery,  urethritis,  peritonitis,  and  pleuritis,  when  the  first  violence  of  the 
disease  has  been  subdued,  but  when  the  secretions  and  exhalations  are  not  yet 
estabHshed.    In  these  cases  it  is  used  as  a  substitute  for  mercury. 

3.  I7i  chro7iic  diseases  of  various  kinds,  as  chronic  inflammation  of  the 
lungs,  liver,  and  spleen ;  enlargement  of  the  mesenteric  glands ;  induration 
of  the  prostate,  uterus,  and  ovaries ;  catarrhus  vesicae ;  clironic  ulceration  of 
the  uterus;  mucous  discharges  from  the  urethra  and  vagina, — it  is  administered 
as  an  alterative,  as  a  stimulant  to  the  absorbent  system,  and  as  a  promoter  of 
healthy  secretion.  [Mons.  Eene  Yanoye  has  exhibited  large  doses  of  the 
hydrochlorate  of  ammonia,  with  marked  good  effect,  in  cases  of  chronic 
enlargement  of  the  prostate.  He  gives  as  much  as  fifteen  gTains,  and  even 
one  drachm,  every  two  hours.  He  has  sometimes  gradually  increased  this 
dose  to  upwards  of  two  hundred  grains  with  benefit.^ — Ed.] 

4.  In  amenorrhoea  it  is  strongly  recommended  by  Sundelin  as  an  em- 
menagoffue  in  those  cases  in  which  the  disease  depends  on,  or  is  connected 
with,  inactivity  of  the  uterus. 

Externally  it  is  sometimes  employed,  on  account  of  the  cold  produced  during 
its  solution,  in  headache,  inflammatory  affections  of  the  brain,  mania,  and  apo- 
plexy. "When  used  for  this  purpose  it  must  be  applied  as  soon  as  the  salt  is 
dissolved.  Mr.  Walker^  found  that  five  parts  of  this  salt,  with  five  parts  of 
nitrate  of  potash  and  sixteen  parts  of  water,  lowered  the  thermometer  from 
50°  to  10°  E.  K  freezing  mixture  of  this  kind  placed  in  a  bladder  has  been 
recommended  by  Sir  A.  Cooper  as  an  apphcation  [ice-poultice)  to  hernial 
tumors.  It  may  be  apphed  to  the  head  instead  of  the  ice-cap,  abeady 
noticed. 

As  a  stimulant  and  resolvent,  or  discutient,  sal  ammoniac  is  used  in  the 
form  of iMster  or  lotion.  In  powder  it  is  sometimes  employed  as  a  dentifrice. 
A  solution  of  ^ss.  in  f5xij.  of  water  is  used  as  a  gargle.  In  these  cases  it  is 
probably  not  better  than  common  snlt.  It  is  occasionally  used  in  pharmacy 
to  augment  the  solubility  of  bichloride  of  mercury,  with  which  it  combines  to 
form  a  soluble  double  salt  (see  Liquor  Eydrargxjri  Bichloridi).  Tobacco- 
nists use  it  in  the  manufacture  of  snuff. 

Administration. — Eor  internal  use  the  dose  of  it  is  from  five  to  thirty 
grains  every  two  or  three  hours,  either  in  a  pulverulent  form,  combined  with 
sugar  or  gum,  or  in  solution  with  some  saccharine  or  mucilaginous  substance, 
to  which  an  aromatic  should  be  added. 

Antidote.  "When  an  overdose  of  this  salt  has  been  taken,  warm  water  and 

mucilaginous  and  demulcent  liquids  should  be  given  to  promote  vomiting. 
No  chemical  antidote  or  counterpoison  is  known.  Gastro -enteritis  is  of  course 
to  be  combated  by  the  usual  means. 


1  Annales  de  MMecine  de  la  Flandrefranfami  Avril  1852. 

2  Phil.  Trans.  1801,  p.  120. 
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I.  lOTlO  AMMO^I/E  ini)UOCm.ORiVTIS  ;  Muriate  of  Ammonia  Wash.— 
A  solution  of  sal  ammoniac  in  water  or  in  vinegar,  with  or  without  the  addition 
of  rectified  spirit,  is  used  as  a  resolvent  or  discutient  lotion  or  embrocation. 
The  pcpportions  of  the  ingredients  vary  according  to  circumstances.  _  When  a 
!-v^trong  lotion  is  required,  from  one  to  two  ounces  of  the  salt  are  dissolved  in 
twelve  fluidounces  of  liquid.  Pour  ounces  of  rectified  spirit  are  sometimes 
added.  A  wash  of  this  strength  is  used  in  contusions  and  ecchymosis  when 
there  is  no  wound  of  the  skin ;  in  chronic  tumors  of  the  breast;  in  white 
■  swellings  and  other  chronic  affections  of  the  joints  ;  in  hydrocele  and  dropsical 
enlargement  of  the  thyroid  gland;  in  chilblains;  and  in  sphacelus  after  the 
requisite  scarifications.  Weaker  solutions  (as  from  5j.  to  5iv.  of  the  salt  in 
Oj.  of  water)  are  employed  as  washes  in  scabies  and  ulcers,  and  as  injec- 
tions in  gonorrhoea  and  leucorrhoea. 

i  2.  EMPLASTRUM  AMMONIjE  HYDROCHLORATIS  ;  Sal  Ammoniac  Plaster. 
(Lead  plaster,  5ss. ;  Soap,  5ij.  :  melt  them  together,  and  when  nearly  cold,  add 
Hydrochlorate  of  Ammonia,  5ss.,  in  fine  powder.) — This  plaster  is  stimulant 
and  rubefacient.  Its  efficacy  depends  on  the  evolution  of  ammoniacal  gas,  in 
consequence  of  the  action  of  the  alkali  of  the  soap  on  the  hydrochloric  acid  of 
the  sal  ammoniac  :  hence  it  requires  renewal  every  twenty-four  hours.  It  is 
employed  as  a  discutient  for  chronic  swellings,  indurations,  and  white  swellings. 
Dr.  Paris^  recommends  it  in  rheumatism  of  the  muscles  of  the  chest,  and  in 
pulmonary  complaints. 


I 


32.  AMMONIA  HYDROSULPHATES.- HYDRO- 
SULPHATES  OF  AMMONIA. 

History. — Eour  ammoniacal  compounds  of  sulphur  and  hydrogen  are 
known.    They  are  as  follows  : — 

1.  Hydrosulphate  of  ammonia  or  sulpturet  of  ammonium...    NH^,HS  or  NH'',S 

2.  Bihydrosulphuret  of  ammonia,  or  hydro sulphui-et  of  the 

sulphuret  of  ammonium    NH  ,2HS  or  NH^S  +  HS 

3.  Pentasulphuret  of  ammonium    NH3,HS,S''  or  NH4,S5 

4.  Heptasulphuret  of  ammonium   NH3,HS,S«  or  NH^S^ 

Besides  the  preceding,  there  is  a  fifth  compound,  commonly  called  Boyle's 
filming  liquor  of  sulphur,  the  precise  composition  of  which  is  doubtful. 

Of  the  preceding  compounds,  two  only  have  been  employed  in  medicine  : 
these  are  the  bihydrosulphate  (commonly  called  hydrosulphuret  of  ammonia), 
and  BoyWs  fuming  liquor  of  sulphur. 

Natural  History. — Privies,  drains,  sewers,  and  other  receptacles  of 
decomposing  animal  matter,  evolve  hydrosulphuret  of  ammonia  along  with 
sulphuretted  hydrogen  and  nitrogen. 

1.  Ammoniae  Bihydrosulphas.— Bihydrosulphate  of  Ammonia. 

History. — This  is  the  compound  which, -under  the  i\-xa\Q  hejiatized 
ammonia,  was  employed  by  Dr.  Rollo,^.  at  the  latter  end  of  the  last  century, 
in  the  treatment  of  diabetes.    Mr.  Cruickshank^  states  that  it  was  prepared 

'  Pharmacol ogia. 

'  Cases  of  the  Diabetes  Mcllilus,  2d  edit.  Loud.  1798. 


Ibid.  p.  52. 

VOL.  I. 
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by  passing  sulphuretted  hydrogen  gas  through  liquor  ammonise  until  no 
farther  absorption  was  perceived,  or  until  the  alkali  was  saturated.  It  is  this 
compound  to  which  the  name  of  hydrosulplairet  of  ammonia  {ammotiice 
hijdrosulphuret'iim,  Ph.  Dub.)  is  usually  apphed,  and  which  is  commonly 
employed  as  a  test.  It  is  sometimes  called  the  hydromLphuret  of  the 
mlphwret  of  ammonium,  or  the  sulpho-hydrate  of  ammonium,  or  the 
doaUe  sulphuret  of  ammonium  and  hydrogen. 

Preparation.— The  crystallised  salt  is  obtained  by  mixing  equal  measures 
of  ammouiacal  and  sulphuretted  hydrogen  gases  in  a  vessel  surrounded  by 
ice. — ^Por  medicinal  and  pharmaceutical  purposes,  an  aqueous  solution  of  this 
salt  is  employed.  This  is  prepared  by  saturating  hquor  ammonia?,  diluted 
vpith  three  times  its  bulk  of  water,  with  hydro  sulphuric  acid  (sulphuretted 
hydrogen)  gas.  The  gas  should  be  washed  before  it  passes  into  the  ammoniacal 
solution  by  passing  it  through  water  contained  in  a  small  bottle ;  otherwise 
a  portion  of  the  iron  liquid  is  apt  to  pass  over  with  the  gas. 

The  following  are  the  directions  given  in  the  last  edition  of  the  Pharma- 
copoeia of  the  Dublin  College  for  the  preparation  of  this  compound,  under 
the  name  of  Ammonice  Hydrosulpihuretum : — 

Solution  of  AmmonifE,  four  fluidounces  ;  of  Sulphiuret  of  Iron,  one  ounce  and  a  half ;  of 
Oil  of  Vitriol  of  Commerce,  one  fluidounce  and  a  half;  of  Water,  fifteen  ounces  5  and  ot 
Distilled  Water  two  ounces.  Place  the  sulphuret  of  iron  and  water  m  a  two-necked  bottle, 
and  adding  the  oil  of  vitriol  by  degrees  through  a  safety  funnel,  conduct  by  suitable  tubes 
the  sulphuretted  hydrogen  which  is  disengaged,  first  through  the  distilled  water  placed  m 
a  small  intermediate  phial,  and  then  to  the  bottom  of  a  bottle  contaimng  the  ammonia ;  the 
neck  of  the  latter,  through  which  the  glass  tube  conveying  the  gas  passes  bemg  loosely 
Dluc^o-ed  with  tow.  If,  when  the  development  of  gas  has  ceased,  a  drop  of  the  ammomacal 
Hnmd  added  to  a  saturated  solution  of  sulphate  of  magnesia  gives  no  precipitate,  the  pre- 
paration is  completed ;  but  should  a  precipitate  occur,  the  hydrosulphnric  stiU  contains 
free  ammonia,  and  must  therefore  be  again  subjected  to  the  action  ot  a  stream  of  sulphu- 
retted hydrogen.   The  specific  gravity  of  this  solution  is  -999. 

The  changes  which  attend  the  action  of  dilute  sulphuric  acid  on  sulphuret 
of  iron  have  been  already  explained  in  the  section  on  Hydrosuljihuric  Acid. 

The  hydrosulphnric  acid  gas,  when  conveyed  into  a  solution  of  ammonia, 
combines  with  it  to  form  the  bihydrosulpliuret  of  ammonia.  2HS  +  NH''= 
NH3,2HS.  According  to  the  ammonium  theory,  the  hydrosulphuret  ot  the 
sulphuret  or  sulphide  of  ammonium  is  produced,  NH^S  +  HS.^ 

When  the  solution  of  ammonia  is  completely  saturated  with  sulphuretted 
hvdroo-en  gas,  it  ceases  to  occasion  a  precipitate  in  a  solution  of  sulphate  of 
mao-n?sia  If  however,  it  be  incompletely  saturated,  it  produces  a  precipitate 
with,  or  renders  turbid  a  solution  of,  this  salt.  This  is  the  test  recommended 
by  the  Dublin  College. 

Neutbal  Hydkosulphueet  op  Ammonia  ;  Neutral  sulpJmret  or  sulphide  ofammonkm 
-If  0^  portion  of  aqua  ammouiai  be  saturated  with  hyckosulphuric  acid  (sulphm-e  ted 
hydrogen)|as,  and  then  mixed  with  another  and  equal  nortion  of  aqua  ammom^.  we  obtam 
the  neutral  hydrosulphatc  of  ammoma.    NH^HS ;  or  Nff  ,S. 

Properties.— Solid  bihydrosulpliuret  of  ammonia  occurs  in  acicular  and 
foliated  crystals,  which  have  the  combined  odoui-of  ammonia  and  sulphuretted 
hydrogen.    They  have  an  alkaline  reaction,  and  are  volatisable  at  ordinary 

1  [The  ammouiuni  tl.eory  admits  the  existence  of  a  mouosulphuret,  but  it  is  wholly  iuconsistent 
with  the  existence  of  a  bisulphuret  of  nmmouiuin— Ed.] 
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temperatures.  The  officinal  solution,  commonly  called  the  hyclrosul])huret  of 
ammonia,  is  a  liquid  having  a  very  fetid  odour  and  an  acrid  disagreeable  taste. 
The  mineral  acids  decompose  it,  and  evolve  hydrosulphuric  acid  gas.  It 
forms  with  a  considerable  number  of  metallic  solutions,  precipitates.  With 
the  salts  of  lead,  bismuth,  silver,  and  copper,  the  precipitates  are  blackish ; 
with  those  of  antimony,  red ;  with  those  of  cadmium  and  tin  (persalts),  and 
with  the  arsenites  (on  the  addition  of  an  acid),  yellow ;  lastly,  with  the  salts 
of  zinc,  white.  In  these  cases,  the  precipitates  are  either  sulphurets  or 
hydrated  sulphurets  of  the  respective  metals.  By  keeping  in  bottles  made  of 
flint-glass,  it  gives  rise  to  the  formation  of  a  thin  coating  of  black  sulphuret 
of  lead  on  the  inside  of  the  bottle.  [It  should  therefore  be  kept  in  a  green 
glass  bottle,  or  in  one  made  of  glass  free  from  lead. — Ed.] 

Characteristics. — It  is  readily  known  to  be  a  compound  of  sulphuretted 
hydrogen  and  ammonia  by  its  odour.  As  a  sulphuret  or  hydrosulphuret,  it  is 
known  by  its  evolution  of  sulphuretted  hydrogen  when  hydrochloric  acid  is 
added  to  it,  and  by  its  reactions  on  the  metallic  solutions  already  noticed. 
Its  emanations  blacken  paper  moistened  with  a  solution  of  acetate  of  lead. 
Caustic  potash  causes  the  evolution  of  ammonia.  The  complete  saturation  of 
the  ammonia  with  sulphuretted  hydrogen  is  known  by  sulphate  of  magnesia, 
as  already  mentioned. 

Purity. — When  badly  prepared,  bihydrosulphuret  of  ammonia  sometimes 
deposits  black  flakes  of  sulphuret  of  iron.  These  must  not  be  confounded 
with  the  black  sulphuret  of  lead  produced  by  the  action  of  the  bihydrosulphuret 
on  the  lead  of  the  glass.  They  arise  from  a  portion  of  the  iron  liquid  being 
carried  over  into  the  ammoniacal  solution  along  with  the  sulphuretted  hydrogen, 
as  already  mentioned. 

By  exposure  to  the  air,  as  by  keeping  in  badly-stoppered  bottles,  or  in 
bottles  containing  a  small  quantity  of  the  liquid  and  a  large  quantity  of  air, 
the  solution  of  the  bihydrosulphuret  of  ammonia  undergoes  decomposition. 
It  becomes  yellow,  ammonia  is  evolved,  a  deposit  of  sulphur  takes  place,  and 
the  pentasulphuret  of  ammonium  (NH^S^),  or  perhaps  in  some  cases  the 
heptasulphuret,  of  ammonium,  is  formed.  The  solution  now,  when  super- 
saturated with  hydrochloric  acid,  yields  an  abundant  white  precipitate  of 
sulphur.  The  bihydrosulphuret,  when  long  kept,  yields  a  red  precipitate 
with  a  solution  of  acetate  of  lead ;  a  yellow  one  with  a  solution  of  emetic 
tartar  ;  and  a  white  one  with  a  solution  of  arsenious  acid.  [It  is  in  this  state 
usefully  employed  for  the  absorption  of  the  vapour  of  prussic  acid,  and  thus 
serves  as  a  most  dehcate  test  for  the  detection  of  this  poison  (see  Prussic 
Acid. — Ed.] 

Composition.— Bihydrosulphate  of  ammonia  has  the  following  com- 
position : — 


Ats.Eq.Wt.P.Ct. 
Hydrosulphuric  Acid  2  . .  34  . .  66-6'6 
Ammonia    1  ..  17  ..  33-33 

Bihydrosulphate  of\,  ,nn.nn 
Ammonia  r  ■•       ••  100-00 


Ats.Eq.Wt.P.Ct. 
Sulphuret  of  Hydrogen  1  ..  17  ..  33-33 
SulphuretofAmmoniuml  . .  34  . .  66-66 


Sulph.  of  Hydrogen  \ 
and  Ammonium. .  J 


1  ..  51  ..100-00 


Hydrosulph.  Acid  Gas  2 
Ammoniacal  Gas   3 


Physiological  Effects  «.  On  Vegetables.— The  vapour  of  this  com- 
pound  is  injurious  to  vegetation. 

/3.  On  Afirmals.—l  am  unacquainted  with  any  experiments  made  with  it 
on  animals ;  but  analogy  leads  us  to  believe  that  its  action  is  that  of  a  powerful 
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poison,  analogous  to  that  of  other  alkaline  sulphurets  and  of  liyflrosulphuric 
acid. 

y.  On  Man. — In  small  but  repeated  doses  it  acts  powerfully  on  the 
secreting  organs,  the  action  of  which  it  promotes,  but  at  the  same  time 
modifies.  Its  principal  influence  is  directed  to  the  skiu  (on  which  it  operates 
as  a  sudorific)  and  to  the  pulmonary  mucous  membrane.  In  so?)iewhat  larger 
doses  it  occasions  nausea  and  giddiness.  In  still  larger  doses  it  causes 
nausea,  vomiting,  diminished  frequency  of  pulse,  giddiness,  extreme  languor, 
drowsiness,  and  sleep.  Excessive  doses  would,  of  course,  produce  death, 
though  I  am  unacquainted  with  any  case  of  this  kind. 

In  the  gaseous  state  it  acts,  when  inhaled,  as  a  powerfully  asphyxiating 
agent.  Instances  of  its  deleterious  operation,  in  conjunction  with  hydro- 
sulphuric  acid,  have  occurred  in  Prance  among  workmen  exposed  to  the 
vapours  from  the  pits  (cesspools)  of  the  necessaries.  The  symptoms  are- 
sudden  weakness,  insensibility,  and  death ;  or  when  the  vapours  are  less  con- 
centrated, there  are  sometimes  delirium  and  convulsions. 

Uses.— In  this  country  it  has  been  principally  employed  in  diabetes 
mellitus,  with  the  view  of  reducing  the  morbid  appetite  and  increased  action 
of  the  stomach,  as  well  as  of  the  system  in  general.^  It  has  also  been 
used  in  old  pulmonary  catarrhs,  and,  by  Brauw  and  Gruithuisen,  m  vesical 

Administration.— It  is  given  in  doses  of  from  four  to  six  drops  in  some 
proper  vehicle  (distilled  water  is  the  best)  three  or  four  times  a  day.  Dr. 
EoUo  recommended  that  the  dose  should  be  increased  so  as  to  produce  shght 
giddiness.  It  is,  however,  a  dangerous  medicine,  and  requires  great  caution 
in  its  use.  On  account  of  its  speedy  decomposition,  it  should  be  dropped  from 
the  bottle  at  the  time  of  using  it.  .  m  n 

Antidotes.— The  antidotes  for  hydrosulphate  of  ammoma,  as  weU  as  lor 
hydrosulphuric  acid,  are  chlorine  and  the  chlorides  of  lime  and  soda.  In  cases 
of  asphyxia  by  the  inhalation  of  the  hydrosulphate,  the  treatment  consists  in 
placing  the  patient  on  his  back  in  the  open  air,  with  his  head  somewhat  elevated ; 
and  if  tiie  body  be  warm,  in  applying  cold  affusion  to  the  back,  face,  and  breast ; 
producing  artificial  respiration  of  air  (through  which  chlorine  is  diffused)  by 
pressing  down  the  ribs  and  forcing  up  the  diaphragm,  and  then  suddenly 
removing  the  pressure;  using  strong  friction  in  the  course  of  the  vertebral 
column,  chest,  and  soles  of  the  feet,  and  injecting  into  the  stomach  stimulan  s, 
as  a  weak  solution  of  chlorine  (or  of  chloride  of  lime)  or  brandy  &c.  in  the 
event  of  hydrosulphuret  of  ammonium  being  by  accident  swallowed  m  poisonous 
doses,  dilute  solutions  of  chlorine,  or  of  the  chloride  of  lime  and  soda,  should 
be  immediately  given,  and  the  contents  of  the  stomach  removed  by  the 
stomach-pump  as  soon  as  possible. 

2.  Boyle's  Fuming  Liquor  of  Sulphur. 

HiSTORY.-Beguin^  described  the  method  of  preparing  this  compound, 


1  Rojilo,  on  Diabetes  Mellitus,  p.  28,  U  edit. 

3  Vogt,  Pharwacodymmilc.  ic50     Also  the  English  translation  of  this  work, 

^  lyrocinium.  Chymicum,  p.  180,  WittoDeigro,  luou.    iiibu  uic  g, 

p.  65,  Lond.  1G69. 
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.vhich  he  called  oil  of  stdphur  [oleum  sidpJmri^.  Boyle,^  ffJZ/^Z 
directions  for  its  preparation,  called  it  volatUe  turcUcre  ^ffM^^^^^^. 
that  it  "may  probably  prove  an  excellent  medicine.  1  HoUraan  reicrs 
to  Bc^uin's  work,  and  also  gives  a  formula  for  its  preparation,  ^e  ^aU^^^ 
tinctum  suljphuris  volatilis  sive  spirits  sahs  ammomaci  ^^^^i  ^^^^^ 
mirei  colorh.  He  also  refers  to  it  under  the  name  of  spintus  siilphuns 
volatilis.  It  is  commonly  called  Beguin's  volatile  spirit  of  '^^f''^''^' 
Boyle's  fuming  liquor  [liquor  fumans  Boylii),  though  T  cannot  find  that 
either  of  these  authors  called  it  by  these  names.  It  is  the  volatile  liver  of 
sulphur  [hejmr  sulpliurin  volatile)  of  some  writers. 
Its  proper  chemical  name  is  at  present  doubtful. 

Prfa>akation.— It  is  obtained  by  submitting  to  distillation  a  mixture  ot 
sulphur,  sal  ammoniac,  and  lime.  Beguin  orders  one  pound  of  sulphur,  halt 
a  pound  of  quicklime,  and  four  ounces  of  sal  ammoniac.  Boyle  directs  live 
ounces  of  sulphur,  five  ounces  of  sal  ammoniac,  and  six  ounces  of  quick  ime. 
Later  writers  order  one  part  of  sulphur,  two  of  sal  ammomac,  and  two  three, 
or  four  parts  of  slacked  lime.  Some  employ  in  addition  three  parts  ot  water 
in  the  receiver ;  but  no  water  is  mentioned  in  the  original  formulae  ot  Jieguin 
and  Boyle. 

Liebis  says  it  may  be  procured  by  shaking  tbe  hydxosulphate  of  ammonia  with  sulphur 
as  long  Is  the  latter  is  dissolved.  The  clear  liquor  is  then  to  be  poured  off  the  excess  ot 
sulphur. 

The  composition  of  this  liquid  being  doubtful,  it  is  obvious  tliat  the 
explanations  of  the  reactions  which  occur  cannot  be  precise.  At  the  com- 
mencement of  the  process  ammonia  is  evolved.  This  arises  from  the  mutual 
reaction  of  lime  and  sal  ammoniac.  NH^HCl  +  CaO =NH3  +  CaCl  +  HO. 
No  ammonia  is  decomposed  during  the  operation.  The  sulphur  takes  hydrogen 
from  the  hydrochloric  acid,  and  with  ammonia  forms  the  fuming  liquor. 
The  residue  in  the  retort  after  the  operation  is  a  mixture  of  cliloride  of 
calcium,  sulphuret  of  calcium,  and  sulphate  of  lime.  L.  Gmelm  gives  the 
following  equation  as  illustrative  of  the  changes :  4CaO  +  3  (NH^HCl)  +  1 6 S  — 
3CaCl  +  CaO,S03  +  3  (NH^HSS) . 

Properties. — An  orange-yellow  coloured  liquid,  having  an  oily  consistence. 
It  fumes  in  the  air  and  in  oxygen  gas,  but  not  in  hydrogen  or  nitrogen.  This 
fuming  property  does  not  depend,  as  in  the  case  of  the  strong  mineral  acids, 
on  the  attraction  of  atmospheric  humidity,  but  on  the  oxidation  of  the  volatile 
compound  and  the  formation  of  hyposulphite  of  ammonia  in  the  form  of  a 
fine  crystalline  powder. 

Characteristics.— \\,  is  characterised  by  its  fuming  property,  by  its  odour 
(that  of  sulphuretted  hydrogen  and  ammonia),  and  by  its  colour.  The  deeper 
its  yellow  colour,  the  better  is  its  quality  reckoned.  When  decomposed  by 
excess  of  hydrocliloric  acid,  it  gives  out  sulphuretted  hydrogen  gas,  and  lets 
fall  a  white  precipitate  of  sulphur.    It  is  entirely  volatilised  by  heat. 

Composition! — Its  composition  has  not  been  very  accurately  ascertained. 
Berthollet^  considered  that  it  was  a  liydrosulphuret  of  ammonia  with  excess 
of  ammonia,  and  Mr.  Graham  regards  it  as  a  protosulphuret  of  ammonium 


'  Experimmtal  Iliiloryof  Colours,  part.iii.  cxp.  xxxiv.  (Hoyle's  Works,  vol.  ii.  j).  T)".),  Loud.  1754.) 
-  Ohservalionem  Fhys'ic.-Chymi.c.  lib.  ii.  obsurv.  xxxi.  {Opera  omnia,  t.  iv.p.  514,  Gciicvtc,  1748.) 
Ann.  de  Chimie,  i.  xxv.  p.  24. 
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(NH*,S).  Gay-Lussac,i  however,  considered  it  to  be  a  compound  of  hydro - 
sulphate  of  ammonia  with  several  atoms  of  sulphur.  L.  Gmelin  says  that  it 
is  perhaps  a  watery  mixture  of  hydrosulphate  of  ammonia  and  pentasulphuret 
of  ammonium.    Brande  calls  it  persulphuret  of  ammonia. 

Epfects.— Similar  to  those  of  bihydrosulphateof  ammonia  (see  ante,  p.  466) . 

Uses. — Beguin  says  that  it  is  very  useful  for  wounds  and  ulcers.  1\  Hoff- 
mann employed  it  in  combination  with  rectified  spirit  of  wine  under  the  name 
of  liquor  antipodagricus.  This  consisted  of  one  part  of  the  fuminp-  liquor 
and  three  parts  of  rectified  spirit.  He  gave  it  in  doses  of  thirty  or  forty  drops 
as  a  powerful  sudorific,  and  apphed  it,  mixed  with  camphor,  to  the  affected 
parts,  and  says  that  it  relieved  pain  like  a  charm. 

33.  Ammonise  Sulphas.— Sulphate  of  Ammonia. 

Formula  Nff,S03,H0 ;  or  NH''0,SO^    Equivalent  Weight  66. 

Sulphate  of  the  oxide  of  ammonium  ;  OxysulpUde  of  ammonium  ;  Glauber's  secret  sal 
ammoniac  {sal  ammoniacum  secretum  Glauberi). — This  salt  is  found  native,  in  the  neigh- 
bourhood of  volcanoes,  under  the  name  of  mascagnine.  It  is  a  constituent  of  soot  from 
coals.  It  is  usually  obtained  by  dissolving  hydrated  sesquioarbonate  of  ammonia  in  diluted 
sulphuric  acid  to  saturation,  and  evaporating  so  that  crystals  may  form  as  the  solution 
cools.  In  an  impure  state  it  is  procured  by  saturating  the  ammoniacal  Hquor  of  gas- 
works or  bone  spirit  with  sulphuric  acid ;  and  the  sulphate  thus  obtained  is  used  in  the 
preparation  of  sal  ammoniac.  Sulphate  of  ammonia,  when  crystallized  (Nff,S0^2B[0), 
contains  two  equivalents  of  water ;  of  one  of  which  it  may  be  deprived  by  heat.  Anhydrous 
sulphate  of  ammonia  dots  not  appear  to  exist ;  for  when  anhydrous  sulphuric  acid  and 
ammoniacal  gas  are  combined,  a  compound  is  formed  in  which  neither  sulphuric  acid  nor 
ammonia  are  evident  to  the  usual  tests.  Its  composition  is  supposed  to  be  NH^,SO-+HO ; 
and  it  has  been  denominated  sulfamide.  Sulphate  of  ammonia  was  formerly  employed  as 
a  stimulant,  resolvent,  and  diuretic.  Dose,  9j.  to  5ss. — It  serves  for  the  preparation  of 
sal  ammoniac  and  sesquioarbonate  of  ammonia  (see  ante,  pp.  451  and  459.) 

The  spiritus  cornu  cervi  rectifcatus,  completely  saturated  with  sulphuric  acid,  was 
formerly  employed  in  medicine  under  the  name  of  liquor  anixii?   The  dose  was  60  drops. 

[Mr.  Spence,  of  Manchester,  has  patented  a  process  for  the  manufacture  of  this  salt, 
wliich  consists  in  the  arrangement  of  a  series  of  boilers  containing  hot  water,  into  each  of 
which  ammoniacal  gas  is  passed  successively  until  saturation  has  taken  place.  The 
sulphuric  or  hydrochloric  acid  is  then  passed  into  the  saturated  ammoniacal  solution,  and 
the  liquor  acquires  such  a  sp.  gr.  that  crystaUization  takes  place  on  cooling,  thereby  saving 
the  expense  of  fuel  for  evaporation.^ — Ed.] 

34.  Ammoniae  Nitras.  —  Nitrate  of  Ammonia. 

Formula  Nff,N05,H0 ;  or  NH^O,NO^    Equivalent  Weight  80. 

Nitrate  of  the  cvide  of  ammonium  ;  Nitrum  semivolatile  ;  Nitrum  flammans. — This  salt 
is  obtained  by  saturating  diluted  nitric  acid  with  sesquioarbonate  of  ammonia,  and  evapo- 
rating so  that  crystals  may  form  when  tlie  solution  cools.  If  the  solution  be  evaporat  ed 
at  a  temperature  below  100°  P.,  large  and  beautiful  six-sided  prisms  are  obtained,  terminated 
by  six-sided  pyramids  (prismatic  nitrate  of  ammonia).  These  crystals  belong  to  the  right 
prismatic  system,  and  are  isomorphous '  with  nitrate  of  potash.  They  consist  of  one 
equivalent  of  nitric  acid  54,  one  equivalent  of  ammonia  17,  and  one  equivalent  of  water  0. 
If  the  solution  be  boiled  down,  fibrous  crystals  are  obtained  (fibrous  nitrate  of  ammonia.) 


'  Cours  de  Chimie,  t.  ii.  20me  Lgqoii,  1828. 

2  Ric-liler's  AusfiihrHnlie  ArziicnnitleUehre,  Hil.  iv.  p.  222. 

^  I'll  arm  aceuiical  Journal,  1851,  p.  (iOT- 
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Wheu  dried  at  300°  E.,  nitrate  of  aramoma  assumes  the  form  of  a  compact  wLite  mass 
{compact  nitrate  of  ammonia).  In  doses  not  exceeding  a  scruple  tins  salt  X^,™cv 
and/according  to  the  experiments  of  Wibmer\made  on  himself,  it  reduces  the  frequency 
of  the  pulse  and  the  animal  heat,  without  affectmg  the  head,  chest,  or  stomach  It  had 
been  given  in  fevers  and  acute  catarrhs,  in  doses  of  from  one  to  two  scruples ;  but  it  is 

'"'itiThe^sJuJce  from  which  protoxide  of  nitrogen  is  obtained.  As  it  generates  con- 
siderable cold  while  dissolving  in  water,  it  is  sometimes  used  with  other  salts  to  torm  a 
freezing  mixture.  Lastly,  it  is  occasionally  employed  to  promote  the  combustion  ot 
organic  substances  during  incineration. 

35.  AMMONM  ACETAS.-ACETATE  OP  AMMONIA. 

Formula  NH^C'^H^O^HO;  or  NH^O,AcO^   Equivalent  Weight  77. 

History.— A  solution  of  this  salt  appears  to  have  been  first  described  in 
1732  by  Boerhaave,  who  introduced  it  into  the  Materia  Medica.  _  It  was 
subsequently  employed  by  Minderer  or  Mindererus ;  and  hence  obtained  one 
of  its  names,  sjnritus  seu  liquor  Mindereri.  It  is  also  termed  aqua  am- 
monicR  acetatis. 

Natural  History. — Acetate  of  ammonia,  or  acetate  of  the  oxide  oi 
ammonium,  is,  I  believe,  always  an  artificial  compound. 

Preparation.— The  London  College  directs  liquor  ammonicB  aceiatis  to 
be  prepared  with  Sesquicarbonate  of  Ammonia,  5ix.,  or  as  much  as  may  be 
suf&cient;  Diluted  Acetic  Acid,  Oj.  To  the  Acid  add  the  Sesquicarbonate  of 
Ammonia  to  saturation.  The  solution  should  be  free  from  colour  and  smell : 
its  specific  gravity  is  1*0 2 2. 

The  Edinburgh  College  orders  "  Distilled  Yinegar  (from  Prench  Yinegar 
in  preference),  f^xxiv. ;  Carbonate  [Sesqui]  of  Ammonia,  5j. ;  mix  them  and 
dissolve  the  salt.  If  the  solution  has  any  bitterness,  add  by  degrees  a  little 
distilled  vinegar  till  that  taste  be  removed.  The  density  of  the  distilled 
vinegar  should  be  1*005,  and  that  of  Aqua  Acetatis  Ammonise  I'Oll.'' 

The  Dublin  College  directs  "Of  Sesquicarbonate  of  Ammonia  in  fine 
powder,  ^ijss.,  or  a  sufficient  quantity;  Dilute  Acetic  Acid,  Oiij.  To  the  acid 
introduced  into  a  bottle,  gradually  add  the  sesquicarbonate  of  ammonia  to 
saturation,  and  dissolve  by  shaking,  but  without  the  aid  of  heat.  The  specific 
gravity  of  this  solution  is  r012.'" 

Every  equivalent  of  hydrated  sesquicarbonate  of  ammonia  requires  two  equi- 
valents of  anhydrous  acetic  acid  to  form  a  neutral  compound,  while  three 
equivalents  of  carbonic  acid  gas  are  set  free.  2NH3,3C02,2HO-f  2AcO'^  = 
2(NH3,AcO,HO)  +  3C02. 

Materials.                Composition.  Products. 
1  eq.Hydrated  Sesquicar-       f  »  'I-  (Mnic  Acid  C6  3  eq.  Carbonic  Acid  . .  66 


bonate  of  Ammonia  . .  lisl  ^  "Q-  Water...          18  | 

[.2  eq.  Ammonia  ...  34  J 

2  eq.  Acetic  Acid   102  2  eq.  Acetate  Ammonia  154 

220  22o 

Properties. — When  pure,  this  liquid  is  colourless.  Any  tint,  therefore, 
which  the  solution  of  the  shops  may  have,  is  referable  to  impurities  either  in 
the  vinegar  or  in  the  sesquicarbonate.^    Piltering  it  through  powdered  animal 


'  JHff  Wirkuna  der  JrzneimWel  unci  Gifle,  Bd.  i.  S.  130,  M\inclicn,  1831. 
For  some  remarks  on  the  (lilfcrent,  strengths  of  l.liis  iircparnlioii  in  Uie  (lid'crcnl  Eiirn|iPiin 

the  Beriinusc/H's  Jalirbucli  fiir  die  Fliarmacie,  lid.  xliii.  S.  253, 


phiirmacop<£ias,  sec  Mohi',  in  the 
Hcrl.  1840. 
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charcoal  will  usually  remove  any  yellow  or  brown  colour  which  it  may  have. 
If  quite  neutral,  it  will  aflect  neither  turmeric  nor  litmus  paper.  It  is  better, 
however,  to  have  a  slight  excess  of  acid  present  than  of  sesquicarbonate,  for 
if  the  latter  predominate,  the  solution  is  much  more  irritant ;  and  if  employed 
as  a  collyrium,  it  might  produce  inconvenient  results. 

Characteristics. — It  is  totally  dissipated  by  heat.  "Witli  nitrate  of  silver 
it  yields  crystals  (acetate  of  silver)  soluble  in  water.  When  concentrated 
it  evolves  vapours  of  acetic  acid  on  the  addition  of  strong  sulphuric  acid,  and 
gives  out  ammonia  if  potash  or  lime  be  mixed  with  it.  With  sesquichloride 
of  iron  it  yields  a  red  liquor  {peracetate  of  iron). 

Composition. — By  evaporating  a  saturated  solution  of  acetate  of  ammonia 
under  the  exhausted  receiver  of  the  air -pump,  and  over  sulphuric  acid,  crystals 
of  the  acetate  are  obtained.  They  are  transparent  oblique  rhomboidal  prisms, 
and  consist,  according  to  Dr.  Thomson,  of 

Atoms.       Eq.  Wt.       Per  Cent. 

Acetic  Acid    1    51    38-931 

Ammonia   1    17    12-977 

Water    7    63    48-091 


Crystallized  Acetate  Ammonia   1    131    99-999 

The  quantity  of  dry  or  anhydrous  acetate  of  ammonia  contained  in  this 
solution  varies  with  the  strength  of  the  acetic  acid  or  of  the  distilled  vinegar. 
According  to  Mr.  Phillips,  100  grs.  of  distilled  vinegar  contain  4'6  per  cent, 
of  acetic  acid;  and  consequently  100  grains  of  liquor  ammonise  acetatis, 
prepared  from  such  viuegar,  would  be  composed  as  follows  : — 

Acetate  of  Ammonia  (NH^AcO^)   6-0407 

Water   93-9593 


Liquor  Ammoniae  Acetatis   lOO-OOO 

[Distilled  vinegar  is  now  ordered  only  in  the  Edinburgh  Pharmacopceia.  In 
the  present  process  of  the  London  College,  diluted  acetic  acid  is  very  properly 
substituted  for  distilled  vinegar,  but  the  strength  of  the  solution  is  not  altered. 
—Ed.] 

Imptjbitirs. — This  solution  ought  neither  to  be  discoloured  by  the  addition 
of  hydrosulphuric  acid,  nor  to  throw  down  any  precipitate  by  nitrate  of  silver 
or  chloride  of  barium.  [If  a  precipitate  be  thrown  down  by  the  nitrate  of 
silver  in  a  concentrated  solution  of  the  acetate,  it  should  be  re- dissolved  by 
water  or  by  the  addition  of  nitric  acid.]  These  substances,  therefore,  may  be 
employed  to  detect,  respectively,  metallic  matter,  hydrochloric  acid  or  a  chloride, 
and  sulphuric  acid.  Pure  acetate  of  ammonia  occasions  no  precipitate  with 
diacetate  or  acetate  of  lead ;  but  the  liquor  ammonise  acetatis  of  the  shops 
usually  does,  owing  to  the  presence  of  carbonic  acid.  It  should  be  quite 
neutral  to  test  paper. 

[In  addition  to  the  above  tests,  we  find  the  following :  — 

The  solution  is  free  from  colour  and  smell.  Its  specific  gravity  is  1-022.  It  does  not 
change  the  colour  of  litmus  or  turmeric.  Ammonia  is  evolved  on  the  addition  of  potash, 
and  acetic  acid  on  the  addition  of  sulphuric  acid.  The  residue  left  by  evaporation  is 
entirely  destroyed  by  heat. — Ph.  Z.] 

Physiological  Ei-'kects.— In  smnll  doses  tliis  solution  is  regarded  as  u 
refrigerant:   in  large  doses,  diaphoretic,  diuretic,  and  perhaps  resolvent. 


Citrate  op  Ammonia  ;  Tartrate  of  Ammonia. 
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These  effects,  however,  are  not  very  obvious.  Wibmer^  took  it  in  moderate 
closes,  yet  did  not  observe  any  diaphoretic,  diuretic,  or  purgative  effects  from 
it;  but  he  experienced  headache  and  disturbed  digestion.  Dr.  Cullen^  says, 
"  I  have  knovi'n  four  ounces  of  it  taken  at  once,  and  soon  after  four  ounces 
more  without  any  sensible  effect.'^  The  local  operation  of  this  solution  is 
that  of  a  mild  stimulant. 

Uses.  a.  Internal. — It  is  employed  in  febrile  and  inflammatory  diseases, 
and  forms  a  constituent  of  the  ordinary  saline  draught.  It  is  given  in  con- 
junction with  nitrate  of  potash,  or  tartar  emetic,  and  sometimes  with  camphor 
and  opium.  "When  administered  as  a  diaphoretic,  its  operation  should  be 
promoted  by  the  use  of  tepid  diluents  and  external  warmth.  [Used  thus,  it  is 
of  the  greatest  value  as  a  remedy  in  Morbus  Brightii. — Ed.]  Its  diuretic  effect 
is  assisted  by  keeping  the  skin  cool,  and  conjoining  the  spirit  of  nitric  ether. 

yS.  External. — Diluted  with  water  it  is  sometimes  employed  as  a  discutient 
wash  to  inflamed  and  bruised  parts.  Mixed  with  six  or  seven  times  its 
volume  of  rose-water,  to  which  a  drachm  or  two  of  tincture  of  opium  may 
sometimes  be  added,  it  is  employed  as  a  collyrium  in  chronic  ophthalmia. 
It  has  also  been  employed  with  benefit  in  porrigo  and  other  cutaneous  diseases, 
and  for  inflamed  nipples. 

Administration. — It  is  given  internally  in  doses  of  half  a  fluidounce  to 
two  or  three  ounces  every  five  or  six  hours. 

36.  Ammonise  Citras.  —  Citrate  of  Ammonia. 

Formula  3NH3,C'2H«0'^3HO  ;  or  3NH^0,CH.    Equivalent  Weight  243. 

Neutral  citrate  of  the  oxide  of  ammonium. — A  solution  of  this  salt  is  obtained  bv 
saturating  lemon  or  lime  juice,  or  a  solution  of  a  citric  acid,  with  sesquicarbonate  of  am- 
monia. 201  grains  of  the  ordinary  commercial  crystals  of  citric  acid  saturate  177  grains 
of  hydrated  sesquicarbonate  of  ammonia.  But  this  neutral  citrate  cannot  be  obtained 
in  the  solid  state ;  for  by  evaporation  a  portion  of  ammonia  escapes,  and  an  acid  salt  is 
produced,  composed  of  2Nff^^22;50ii,2HO ;  2NH^0,(jI.  Brande  states  that  a  crys- 
tallizable  salt,  =NII''0,2H0,Ci,  may  also  be  obtained.  Liquid  citrate  of  ammonia  is 
employed  either  in  the  still  or  eifervescent  form  as  a  cooling  saline  diaphoretic  in  febrile 
disorders. 

[LiQuoTi  AMMONiiE  CiTRATis,  L. ;  Solution  of  Citrate  of  Ammonia.— Citric  Acid,  §iij. ; 
Distilled  Water,  Oi. ;  Sesquicarbonate  of  Ammonia,  3iiss.,  or  as  much  as  may  be  sufficient. 
Dissolve  the  acicf  in  the  water,  and  add  the  sesquicarbonate  to  saturation. — Dose, 
5ij-  to  Bj-] 

37.  Ammoniae  Tartras.  —  Tartrate  of  Ammonia. 

Formula  WW,C^R'0^o,2T10 ;  or  2NH40,T.    Equivalent  Weight  184. 

Neutral  tartrate  of  the  oxide  of  ammonium. — A  solution  of  this  salt  is  prepared  by 
saturating  150  grs.  of  crystallized  tartaric  acid  with  118  grs.  of  the  hydrated  sesqui- 
carbonate of^ammonia.  It  may  be  obtained  in  the  form  of  prismatic  crystals,  2NrP,T,4HO  • 
or  2NH''0,T,2HO.  The  effects  and  uses  of  tartrate  of  ammonia  resemble  those  of  the 
citrate.    It  is  employed  eitlicr  in  the  effervescent  or  still  form. 

If  the  tartaric  acid  be  in  excess,  a^difticultly  soluble  crystalline  precipitate  of  bitartrate 
of  ammonia,  NH•^T,2H0,  or  NIFO,!,!!©,  is  obtained. 
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38.  Ammonise  Oxalas.  — Oxalate  of  Ammonia. 

Formula  NH^C20^H0  ;  or  NR^O,0.    Equivalent  Weight  G2. 

Oxalate  of  the  oxide  of  ammonium.— la.  the  EdinlDurgh  Pharmaxjopoeia  this  salt  is 
directed  to  be  prepared  as  follows  :  Take  Oxalic  Acid,  siv. ;  Carbonate  [Sesquicarbonate] 
of  AmmoDia,  sviij. ;  Distilled  Water,  Oiv.  Dissolve  the  carbonate  in  the  water,  add 
eraduallv  the  acid,  boil,  and  concentrate  sufficiently  for  crystals  to  form  on  cooling.  The 
prismatic  crystals  thus  formed  consist  of  Nma^03,2HO  ;  or  NH^O^^p;,HO  By  heat 
they  suffer  decomposition,  and  yield  oxamide  (oxalamide),  composed  of  HN^O^U''.  Oxalate 
of  ammonia  was  introduced  into  the  Edinburgh  Pharmacopceia  as  a  test  for  calcareous  solu- 
tions with  wWch  it  produces  a  white  precipitate  {oxalate  of  lime),  which  is  readily  soluble 
in  nitric  acid,  but  is  only  moderately  soluble  in  hydrochloric  acid.  It  does  not  occasion  any 
precipitate  in  the  solutions  of  the  magnesian  salts ;  hence  it  is  a  valuable  agent  for  sepa- 
rating Ume  from  magnesia.  Accordmg  to  the  experiments  of  Drs.  Christison  and  Coindet  i 
it  is  but  Uttle  inferior  in  the  energy  of  its  operation  on  the  body  to  oxalic  acid.  Wuiety 
grains,  which  contain  thirty-six  grains  of  oxahc  acid,  kiUed  a  strong  cat  m  mne  minutes. 
The  symptoms  were  tetanus  and  coma. 


39.  Aer.  — Atmospheric  Air. 

Although  atmospheric  air  is  not,  strictly  speaking,  an  article  of  the  Materia  Medica 
vet  its  rSorto  Ufe,  health,  and  disease,  are  so  manifest  and  important,  and  its  agencies 
L  imTcY  an^^^  medica  so  numerous,  essential,  and  mfluential,  that  a  work  like 

L^re^enT  L  wSch  constant  reference  is  made  to  atmospheric  ^,  can  scarcely  be  con- 

^ri}±!l-Cat^h\;^^^^^^^^^^  and  elastic  fluid  which  surrounds  and 

^t^lLtr^^^^^  it  is  of  Mte  extent,^  and  that  it  reaches 

only  to  about  forty-five  miles  ta  th^^^^^  is,  therefore, 

3.  Physical  and  tasteless.    At  60°  F.  and 

compressible  and  ™  of  pte  ff^ispLic  air  weigh  about  31  grs.  troy.3  Its 
30  m.  bar.  100  cubic  /^^^  rTressure  is  assumed  as  the  standard  of  comparison 

dtnl^ir^^^^^^^^^  ^       ^ts  sp.  gr.,  therefore,  is  said  to 

^^2s;Shasweight.n^ 

TST-  r\  -"^l  «  ^irSnS  to  one  of  76  centimetres,  or  860  millimetres  (=29-92 
of  30English  inches;  in  Pa^^^^^^^  p^^.^  .^^^^^  (=29-83  English  inches). 

English  inches)  ;  and  in  ^^many  lo  ^^^^^^^  ^^^^  ^  ^^^^^^ 

As  mercury  at  60°  P.  is  about  13  56^^^^^^^^  .  gg    ;l3-568=407  inches  (=33-92 

of  30  inches  of  "^.^W^^.^^^^^^^^^  7  60°  weighs  ^^o^*  252-5  grs.,  it  follows  that  the 
feet) ;  and  as  a  cubic  J^^^^^^^^^    -^chof  slrface  is  equal  to  252-5  X407=11.-6S  lbs. 

mean  pressure  ^^^^f^^^d  to  beT5  lbs.)  The  density  and  temperature  of  the  atmo- 
avoirdupois  (usuaUy  ^.^1^.^^      f^^^^  t,,  exist  between 

sphere  dimmish  with      elevaUon ,  d  ^^^^^^  ^^.^^^ 

?haS  etryloootf^^  ^'^'^  ''''' 

r'^V^^it^^^  the  atmosphere  some  are  constant,  others 

1  mnhurffh  3TM  and  Surgical  Journal,  vol.  xix.  p.  190. 

2  Wollaston,  Phil.  Trans,  for  1822.  ntmosnlieric  air  are  those  of  Prout 
^  The  most  accurate  recent  e^F^^J^^^^                   ^^^^^^  1833)  and  Regnault 

(Beport  afae  First  arul  Second  ^f^^^!^^^^^  .r.  the  iesults  of  their 
{Ann.  de  Chim.  el  de  Phys.  3inc  ser.  t.  xiv.  i'.      ,  i 

observations:—  .    ,  At      F.  At  VI"  F.  Aulhorily- 

Cull  In.  ,     .       •,     nor  ■«)  .12-7<)58ETS.  ..    31 -Oil 7  pis.  . .  riloiJT. 

mAir<lry,andck.prive,lofcarbomcac.d..        .^Ij.y 3      H'^Zlv^.       30-J.07  Rr..  ..  Regnault. 

100  " 
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accidental.  The  constant  components  are  oxygen,  nitrogen,  aqueous  vapour,  and  carbonic 
acid.  These  gaseous  or  acirifonn  bodies  are  in  a  state  of  mixtui-e,  not  of  chemical  combi- 
nation. The  relative  proportion  of  oxygen  and  nitrogen  to  each  other  is  extremely 
uniform,  and  is  scarcely,  if  at  all,  influenced  oy  season,  wind,  weather,  country,  altitude  of  the 
air,  or  even  the  salubrity  of  it.  From  the  recent  experiments  of  Dumas  and  Boussingault, 
Brunner,  and  others,  we  may  assume  the  composition  of  pure  dry  air  to  be  as  follows:' — 

By  measure.       By  weight. 

Oxygen   20-8    23 

Nitrogen   79-2    77 


Air  dry,  and  deprived  of  carbonic  acid    lOO'O    100 

The  proportions  of  carbonic  acid  and  aqueous  vapour  are  inconstant.  Perhaps  as  an 
average  we  may  assume  that  land  air  contains  2oW*^  volume  of  carbonic  acid  gas. 

'  In  1841,  Dumas  and  Boussingault  [Ann.  Chim.  Phys.  t.  Ixxviii.)  analysed  the  air  of  the 
Jardin  des  Plantes,  at  Paris,  and  on  the  same  day  Brunner  examined  that  of  Bern,  and  Martins  and 
Bravais  that  of  the  Faulhorn  (about  8800  feet  above  the  level  of  the  sea).  [We  subjoin  a  summary 
of  the  results  : — 

Mean  quantity  of  oxygen  in  \Q0  parts,  by  weight,  of  dry  air  deprived  of  carbonic  acid. 

Oxygen  per  cent. 

At  Paris,  from  April  27th  to  Sept.  22d,  average  of  ten  experiments  (Dumas  and 

Boussingault)    23  "07 

At  Bern,  average  of  three  experiments  (Brunner)   22"95 

On  the  summit  of  the  Faulhorn  (Alps,  8800  feet),  average  of  four  experiments 

(Martins  and  Bravais)   22*98 

The  following  summaries  are  added  from  the  notes  of  the  author : — 

At  GuADALoupE  (W.  I.),  November  1842,  average  of  eight  experiments   22'97 

At  Copenhagen,  November  17  to  December  22,  1841   28  01 

At  Elsinore,  February  1852  .'.*.'..*.'.,'.'  23-03 

[Between  Havre  and  Copenhagen,  August  1841  to  May  1842  (average)    22-86] 

The  subjoined  table,  which  we  have  compiled  from  Dalton's  researches,  contains  some  additional 
facts  (23  parts  by  weight  of  oxygen  are  equal  to  20-8  parts  by  volume) : — 

leet.         Experiments.       By  Volume.      Oxygen  per  cent. 

Helvellyn   3000    7    20-58 

Snowdon    3570    10    20-65 

Mont  Blanc    6000    4    19-4         \ 20-2 

Simplon    6000    4   19-53  19-98 

WangenAlps    4000    4    20-11        .   .  20-45 

Al.  Ascent    9600    7    20-2    20-7 

In  Manchester   4    20-88 

In  open  places    7    21-1 

In  the  country   '   '  21- 

In  crowded  rooms  26-23    .'.....'...*  20-42 

Mean  result    ^    20  36 

These  results  prove,  that  the  proportion  of  oxygen  is  subject  to  but  little  variation  over  a  verv 
w,dc  extent  of  the  earth  s  surface.  According  to  Dalton's  table,  the  proportion  of  this  constituent 
18  smaller  around  the  summits  of  lofty  mountains  than  at  lower  levels. 

Another  fact  worthy  of  notice  is,  that  within  the  period  during  which  an  accurate  method  of 
analysis  has  existed,  there  has  been  no  perceptible  change  in  the  proportion  of  oxygen  in  the 
atmosphere.  Oxygen  is  constantly  being  removed  from  the  atmosphere  bv  animals  as  well  as  l,v 
numerous  natural  and  artificial  processes  :  hence  it  follows,  either  that  there  is  a  pc'rfect  eomnPn«n 
t.on,  or  that  the  quantity  lost  during  a  period  of  fifty  years  is  too  small  to  be  appreciated  bv  the  most 
delicate  processes  ot  analysis  at  present  known  to  chemists.  i-iii-iiiusi 
lon"^  lu^''  •''"'^        trustworthy  analyses  of  the  air  was  made  by  Gay  Lussac  in  the  vn^r 

1805.  The  mean  proportion  of  oxygen  by  volume  found  by  him  in  tJie  air  of  S  w  J2I-S 
percent.  The  mean  of  three  experiments  performed  by  Despretz  in  1822—?;  p  '  "^-'s  .ii  uuo 
later— gave  precisely  the  same  result,  and  an  analysis,  made  by  Regnnult  in  1851  ^"iZn  fT„^*'"" 
portion  as  20-93.  An  analysis  of  the  air  of  London,  made  by  om.  of  J  W.f  I  'ls/l  ''IT' 
proportion  of  oxygen  as  20-8.  These  facts  prove  that  there  I  no  pereen  b  c  e  nL 
t.on  of  this  constituent  of  the  atmosphere  d'uring  a  period  of  n   r    Jf     ^         'Vu  ] 
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Tlie  average  proportion  of  aqueous  vapour  is  more  difficult  to  estimate,  as  the  quantity  is 

constantly  fluctuating.    [It  varies  with  the  temperature  of  the  air  and  the  conditions 

which  aid  or  retard  evaporation.]    It  is  more  abundant  with  south  and  westerly  wmds 

than  with  cold  weather.    The  following  table  was  drawn  up  by  the  late  Dr.  Henry  it 

represents  the  supposed  composition  of  the  air  and  the  pressure  exerted  by  each  ingredient 

in  supporting  the  mercury  of  the  barometer ;  and  although  possibly  not  quite  accurate, 

is  a  close  approximation  to  the  truth : — 

„  T>      •  J  J        Pressure  in  inches 

By  measure.        By  weiyU.  of  mercury. 

Nitrogen   77-5    75-55    23-36 

Oxygen    21-0    23-82    6-18 

Aqueous  vapour   1-42    r03    0-44 

Carbonic  aeid                               0-08    0-10    0-02 


100-00  10000  30-00 


The  accidental  constituents  of  the  atmosphere  may  be  regarded  as  adventitious  or 
extraneous.    Some  of  them  are  inorganic,  others  organic.    The  inorganic  constituents 
are  derived  from  various  sources.    Some  of  them  are  products  of  electrical  operations 
going  on  in  the  atmosphere;  some  are  gases  or  vapours  derived  from  particular  localities 
of  the  earth  or  from  operations  on  the  surface  of  the  earth ;  others  are  finely-divided  solid 
bodies  raised  by  the  wind  from  the  earth's  surface,  or  volcanic  dust  projected  into  the 
atmosphere  and  suspended  in  the  air.    Many  of  them  are  detectable  in  the  ram  water 
which  falls  after  long-continued  drought,  and  have  therefore  been  before  alluded  to  (see 
ante  p.  297).    Ammonia,  probably  in  the  form  of  carbonate,  may  be  detected  in  rain  and 
snow  water. '  It  is  derived  from  the  decomposition  of  animal  and  vegetable  nitrogenous 
principles.    It  is  an  important  constituent  of  the  atmosphere,  on  account  of  its  being  a 
probable  source  of  the  nitrogenous  principles  of  plants.    It  exists  in  such  minute  propor- 
tion as  to  be  inappreciable  in  the  small  amount  of  air  usually  submitted  to  analysis ;  but 
it  may  be  detected  by  adding  hydrochloric  acid  to  the  first  portions  of  rain  which  faUs  after 
lono--continued  dry  weather  and  evaporating,  by  which  sal  ammoniac  is  obtamed.  iraces 
of  sulphuretted  hydrogen  are  indicated  by  the  tarnish  of  silver.    Sulphurous  and  sulphuric 
acids  are  found  in  the  air  of  London  and  other  places  where  coal  is  consumed  as  fuel. 
Traces  of  sulphate  of  ammonia  are  also  found.    The  small  stellated  spots  sometimes  seen 
on  dirty  windows  consist  of  this  salt  (Brande).    Hydrochloric  acid  or  common  salt  is 
found  ii  the  vicinity  of  the  sea.    Nitric  acid  and  various  alkaline,  earthy,  and  metallic 
salts  have  been  detected  in  rain  water  (see  ante,  p.  297),  and  have  been  derived  from  the 
atmosphere    To  these  must  be  added  finely-divided  carbonaceous  matter  whicli  con- 
stitutes the  dark  colour  of  smoke  from  coal  fires,  and  which  is  deposited  under  the 

^"Si^ProS^  hL  Wnted'at  the  possible  diffusion  of  a  compound  of  selenium,  or  of  some 
active  iQc^redient  like  this,  in  the  atmosphere  as  a  cause  of  epidemic  catarrh,  in  proot 
of  the  diffusion  of  some  heavy  matter  through  the  air  on  the  occasion  of  some  epidemics, 
he  states  that  on  the  9th  of  lebrnary,  1832,  the  wind,  which  had  previously  been  west 
veefed  round  to  the  east ;  the  weight  of  air  suddenly  appeared  to  rise  above  the  usual 
SardTnd  at  tlds  time  the  first  cases  of  epidemic  cholera  were  reported  in  London ; 
and  he  bfe^red  that  the  cholera  was  owing  to  the  matter  which  thus  produced  the  addi- 
anu  ub  m  ^    rFurther  observations,  however,  have  not  shown  any  connection 

bXtr  Kn  tv^TtheSos^^^  and  the  outbreak  of  cholera  in  different  localities. 
oXe  properfe  of  ozone  as  a  constituent  of  the  atmosphere  we  have  elsewhere  made 

''IV^Zt^^r.  :f;a^ous^2ni"s-sie  organised,  others  not-exist  in  the  atmosphere. 

NiSn  "ivei  is  employed  as  a  test  of  their  presence  in  rain  and         water  sec 

p.  297);  but  there  is  uo  reason  for  assuming  with  Zimmermann  (see  ante,  p.  ^J/j  tuat 

1  Elements  of  Experimental  Chemistry,  vol.  i.  p.  298  1826.  ^nd  nitrate 

[The  best  test  L  this  purpose  is  a  mixture  of  n  saturated        "r/.  ™! 
of  silver,    ir  auunouia  or  its  carbonate  be  present  m  ran.  wa  er,  the  "^d  t  on  o  th.s  *  «t 
production  of  the  primrose  yellow  nrsenite  of  silver     The  absence  of  fixed  alkalies  should  be  hrst 
determined  by  evaporating  a  portion  of  the  water.-hn.J 

■A  Ihidncwatcr  Trealis  ' {(Vwwistry  and  Meteoroloipj) 

^  ST  also  BepoH  of  the  First  and  Second  Ucelinys  of  the  BrUuk  Assocmlton,  p.  o6b, 
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the  organic  matter  of  rain  water,  called  by  him  pjrrhm,  is  of  a  peculiar  kind.  The  various 
odorous  emanations  of  animals  and  plants  are  of  an  orgamc  nature.  I  have  already  liaa 
occasion  to  allude  to  miasma  or  malaria,  the  chemical  nature  ol  which  is  at  present 
unknown,  as  well  as  to  other  dangerous  emanations.  Boussmgaulti  detected  an  organic 
carbonaceous  matter  in  the  air  of  a  marshy  meadow,  and  found  0-0001  ot  hydrogen  (he 
thinks  as  light  carburetted  hydrogen,  or  marsh  gas,  CH^)  m  the  air  ot  Paris  ^Mr. 
Graham^  contends  that  contagious  matters  are  not  volatile  or  truly  vaporous,  but  are 
hio-hly  organised  particles  of  fixed  matter,  which  may  find  its  way  into  the  atmosphere 
notwithstanding,  like  the  pollen  of  flowers,  and  remain  for  a  time  suspended  m  it 

Minute  microscopic  organisms,  both  vegetable  and  animal,  doubtless  exist  m  the  atmo- 
sphere ;  but  their  presence  has,  in  many  instances,  been  assumed  without  evidence,  either 
for  the  purpose  of  accounting  for  the  development  of  mfusonal  ammals  and  cryptogamic 
plants,  and  of  thereby  obviating  the  necessity  of  admitting  their  spontaneous  generation,— 
or  for  the  purpose  of  accounting  for  the  propagation  of  infectious  diseases.  But  the 
whole  of  this  subject  is  enveloped  in  deep  obscurity.  ,    .  ,      n  ^  ^ 

5.  Bffeds  and,  uses.— I  must  refer  my  readers  to  works  on  physiology  tor  an  account  ot 
the  agency  of  the  atmosphere  in  the  animal  and  vegetable  kingdoms.  It  will  be  sufficient, 
therefore,  to  observe  that,  with  reference  to  the  atmosphere,  animals  and  plants  are 
engaged  in  antagonistic  operations ; 


Animals 
Produce  carbonic  acid. 
"  water. 
"  ammonia. 
Absorb  oxygen. 


Vegetables 
Decompose  carbonic  acid. 

"  water. 

"  ammonia. 
Evolve  oxygen. 

It  is  obvious,  from  this  table,  that  vegetables  purify  the  atmosphere,  while  animals 

deteriorate  it.  i  •  i       i  i 

I  have  ah-eady  (see  ante,  pp.  72)  noticed  some  of  the  circumstances  which  render  the 
atmosphere  of  certain  localities  insalubrious. 

The  dangerous  and,  in  many  cases,  fatal  efi'eets  of  the  entrance  of  air  into  the  veins^  do 
not  require  consideration  in  a  work  on  Materia  Medica. 

The  important  agency  of  the  atmosphere  in  pharmaceutical  operations  is  well  known. 
By  its  aid  artificial'heat  and  light  are  obtained.  It  is  an  exhaustless  source  of  oxygen  in 
numerous  operations  (as  of  calculation,  roasting,  acetiflcation,  &c.)  It  is  the  ultimate 
source  from  whence  nitric  acid  is  produced,  for  nitrification  is  effected  by  the  oxidation  of 
ammonia.    To  it  we  are  indebted  for  the  purest  form  of  natural  water  (see  ante,  p.  297). 

Most  of  the  deteriorations  which  time  effects  in  medicinal  agents  are  due  to  the 
destructive  agency  of  the  atmosphere  ;  mainly  to  the  influence  of  oxygen  [ozone  ?]  and 
aqueous  vapour,  and  in  part  also,  to  the  presence  of  other  bodies. 

6.  Purification  and  disinfection  of  the  atmosphere. — The  purification  of  the  atmosphere 
is  naturally  effected  in  two  ways — ^^by  the  chemical  changes  which  the  air  effects  on  the 
various  substances  thrown  into  it,  and  by  the  agency  of  the  vegetable  kingdom  already 
■alluded  to.  "  Th«  atmosphere,"  says  Mr.  Graham,  "  contains  within  itseK  the  means  of 
its  own  purification,  and  slowly,  but  certainly,  converts  all  organic  substances  exposed  to 
it  into  simpler  forms  of  matter,  such  as  water,  carbonic  acid,  nitric  acid,  and  ammonia." 

Por  the  purpose  of  destroying  putrescent  efiluvia,  organic  fetors,  and  miasmata,  the 
agents  called  disinfectants  or  deodorisers  are  employed.  I  have  already  had  occasion  to 
refer  to  the  disinfecting  powers  of  heat  and  of  the  class  of  chemical  agents  to  which  the 
■denomination  of  disinfectants  is  usually  applied  (see  mite,  p.  166).  Of  the  gaseous  dis- 
infectants, Professor  Graham  thinks  "  that  sulphurous  acid  gas  (obtained  by  burning 
sulphur)  is  preferable,  on  speculative  grounds,  to  chlorine.  IMo  agent  checks  more  effec- 
tually the  first  development  of  animal  or  vegetable  life.  This  it  does  by  preventing 
oxidation.    In  the  same  manner  it  renders  impossible  the  first  step  in  putrefactive 

1  Ann.  C/dm.  et  Fkys.  Ivii.  1834. 

"  Elements  of  Chemistry,  2d  edit.  p.  336. 

*  On  this  subject  consult  Dr.  M'Cormack's  Inaugural  Dissertation  on  the  Presence  of  Air  in  the 
Organs  of  Circulation,  Edinb.  1837.  Also  a  review  of  this  work,  as  well  as  of  the  papers  of 
Bouillaud,  Ainussat,  and  Velpcau,  on  the  same  subject,  in  Dr.  Forbcs's  British  and  Foreign  Medical 

Review,  vol.  vi.  p.  456 ;  likewise  Chelius's  System  of  Surgery,  by  South,  vol.  ii.  p.  856.  The 

suliject  has  recently  acquired  additional  interest  from  the  death  of  a  patient,  caused  by  air  entering 
a  vein,  divided  whilst  inserting  a  scton  in  the  neck  (Lond.  Med.  Gaz.  April  7,  1848,  p.  608). 
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decomposition  and  fermentation.  All  animal  odours  and  emanations  are  most  immediately 
and  effectively  destroyed  by  it.  The  fetid  odour  from  the  boUing  solution  of  cochineal 
(for  instance),  which  is  so  persistent  in  dye  houses,  is  most  completely  removed  by  the 
admission  of  sulphurous  acid  vapour  (T.  Graham)." 


Order  XI.  COMPOUNDS  OF  POTASSIUM. 


40.  Potassium.  —  Potassium. 

Si/mbol'K.-  Equivalent  Weight  Z^. 

Kalium  ;  Basis  of  Potash. — Discovered  by  Davy  on  the  6th  October,  1807-  Procured 
for  commercial  purposes  in  decomposing  potash  by  carbon.  It  is  a  bluish  white  metal 
of  great  lustre.  Its  specific  gravity  is  0-86507.  Its  consistency  is  that  of  wax.  Its 
vapour  is  green  [but  it  burns  in  air  with  a  violet  flame].  It  rapidly  attracts  oxygen 
from  the  air  and  from  moisture,  and  takes  fire  when  thrown  on  water  or  ice.  It 
is  usually  preserved  in  Persian  naphtha.  Plat  discs  of  it  may  be  conveniently  pre- 
pared by  pressing  a  globule  of  the  metal  between  two  plates  of  glass  or  between  the 
fingers  covered  with  naphtha.  Potassium  has  been  now  and  then  employed  as  a 
cautery  or  mosa.  Graefe^  used  it  in  four  cases  of  gonalgia  (pain  in  the  knee),  in  two 
of  which  it  proved  successful ;  and  Chevallier^  (at  the  suggestion  of  Dumeril)  proposed, 
its  use  as  a  substitute  for  the  actual  cautery.  Graefe  placed  it  close  to  the  skin, 
and  set  fire  to  it  by  a  few  drops  of  water.  The  surrounding  parts  were  protected  by 
a  piece  of  pasteboard  having  a  circular  aperture,  through  which  the  potassium  was  applied. 
To  circumscribe  the  effect  a  little  more  carefully,  as  well  as  to  protect  the  operator  from 
the  sputtering  of  the  burning  metal,  he  subsequently  employed  a  hollow  brass  cylinder,  of 
about  an  kich  in  length  and  an  inch  in  diameter,  with  a  handle  a  foot  long.  Tlie  cyhnder 
was  introduced  into  the  aperture  of  the  pasteboard,  and  the  potassium  placed  within  it. 
When  the  combustion  was  over,  the  cylinder  was  removed,  and  the  cauterised  spot  cleaned 
with  lint.  The  skin  confined  within  the  cylinder  was  converted  into  a  brownish-yellow 
eschar.  Graefe  thinks  this  mode  of  cauterisation  useful  in  poisoned  wounds,  as  the  bites 
of  rabid  animals. 


41.  Potassa.— Potash. 

Formula  KO.    Equivalent  Weight  47. 

Synonymes.— Proifo.r2V/g  of  Potassium;  Kali ;  Vegetable  Alkali. 

History.  Caustic  allcaline  solutions  were  probably  known  to  the  Greeks 

and  Romans.  We  learn  from  Pliny'^  that  soap  was  made  in  his  time  from 
tallow  and  wood-ashes ;  and  we  may  therefore  conclude  that  some  method  was 
known  of  depriving  the  alkahne  carbonate  of  its  carbonic  acid.  Paulus 
^gineta*  describes  the  method  of  making  a  caustic  lixivium,  as  does,  also, 
Geber.5  Black,  however,  in  the  year  1756,  first  distinguished  chemically  the 
caustic  alkalies  from  their  carbonates.  . ,    .    r     j  •  wi 

Natural  History.— Potash  in  combination  with  acids  is  found  m  botli 

kingdoms  of  nature. 

a.  In  the  Inorganised  KiNGDOM.-Potash  is  found  in  the  mineral  kingdom,  in  com- 
bination with  sulphuric,  nitric,  siUcic,  and  perhaps  carbomc  acids.   As  an  mgredient  ot 

1  Dierbach'8  Die  neuesten  Entdeckmgen  in  der  Materia  Medica,  ler  Bd.  p.  484,  1837. 

2  Journ.  de  Chimie  Medicate,  Feb.  1845,  p.  90. 

JTm^.  iVizA  lib.  xxviii.  cap.  51.  ... 
<  Adams's  trauslntioii  of  Paulus  iEgiueta,  vol.  u.  p.  264,  aud  vol.  m.  p.  l»o. 
^  Livention  of  Verity,  cli.  iv. 
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rocks,  it  is  more  abimdant  tliau  soda.    [It  forms  from  eleven  to  fourteea  per  cent,  of  the 

felspar  of  granite. — Ed.]  .    ,  ,  .  ^   ,  •       .    -n  -  w 

8.  IxN  TfCE  Organiseb  Kingdom.— In  organised  beings,  potash  is  met  with  m  coraiDi- 
nation  with  phosphoric,  sulphm-ic,  nitric,  carbonic,  and  various  organic  acids.  It  occurs 
more  abundantly  in  vegetables  than  in  animals. 

Preparation.— Anhydrous  potash  is  obtained  by  heating  potassium  in  a 
current  of  dry  oxygen,— by  the  partial  deoxidation  of  peroxide  of  potassium, — 
or  by  heating  one  atom  of  hydrate  of  potash  with  one  of  potassium. 
K  +  K0,H0  =  2K0  +  H. 

Properties.— [t  is  a  hard,  white,  brittle  substance,  fusible  at  a  bright  red 
heat  [and  volatile  at  a  higher  temperature],  'sp.  gr.  about  2-656,  odourless, 
extremely  caustic,  and  powerfully  alkahne. 

Characteristics— A  solution  of  potash  or  of  a  neutral  potash  salt  is  recog- 
nised by  the  following  cliaracters  :— Solutions  of  the  hydrosulphurets,  ferro- 
cyanides,  and  carbonates,  produce  no  precipitate  with  it.  Solutions  of  tartaric 
(in  excess),  perchloric,  and  carbazotic  acids,  occasion  crystalline  precipitates  of 
the  bitartrate,  perchlorate,  and  carbazotate  of  potash  respectively.  [A  solution 
of  fluosilicic  acid  also  throws  down  an  insoluble  fiuosilicate  of  potash. — Ed.] 
A  solution  of  bichloride  of  platinum  produces  a  yellow  precipitate  (KCl,PtCl2).i 
Lastly,  potash  and  its  salts  communicate  a  violet  tinge  to  the  flame  of  alcohol. 

Eree  potash  is  distinguished  from  its  salts  by  its  communicating  a  green 
colour  to  the  infusion  of  red  cabbage  or  syrup  of  violets ;  by  its  reddening 
turmeric,  and  restoring  the  blue  colour  of  litmus  reddened  by  an  acid  ;  by  its 
not  effervescing  on  the  addition  of  an  acid ;  [by  its  yielding  a  brownish  black 
precipitate  with  nitrate  of  silver ;]  by  its  soapy  feel ;  by  its  solubiHty  in  alcohol ; 
and  by  its  dissolving  [recently  precipitated  hydrate  of]  alumina.  Anhydrous 
potash  is  more  difficultly  fusible  and  harder,  and  is  a  worse  conductor  of 
electricity,  than  the  hydrate  of  potash. 

Composition. — Pure  anhydrous  potash  has  the  following  composition  : — 

Atoms.    Eq.  Wt. 

Potassium...  1    39 

Oxygen         1    8  , 


Potash 


Gay  Lussac  and 

Per  Cent. 

Berzelius. 

Davy. 

Thenard. 

.  '  82-98  ... 

...    83-0484  .. 

....    85  , 

83-371 

.    17-02  ... 

...    16-9516  .. 

....    15  . 

,,  16-629 

.  100-00  ... 

...  100-0000  .. 

....  100 

  100-000 

Physiological  Effects. — In  considering  the  effects  of  potash,  we  have  to 
notice  its  effects  as  a  constituent  of  other  substances,  and  also  its  effects  when 
taken  in  the  free  state. 

1.  Effects  of  potash  as  a  constituent  of  other  substances. — Potash  and 
its  basis  potassium  are  essential  constituents  of  the  human  body.  They  pre- 
ponderate in  the  juice  of  flesh  and  in  the  milk.  It  is  obvious,  therefore,  that 
they  are  necessary  ingredients  of  our  food ;  and  that,  if  they  be  deficient  or 
absent,  nutrition  will  be  imperfect.  It  follows,  also,  that  for  the  cure  of  disorders 
resulting  from  the  use  of  food  deficient  in  potash,  the  administration  of  this 
alkali  is  requisite. 

Dr.  Garrod^  is  of  opinion  that  scurvy  is  produced  by  a  deficiency  of  potash 

'  [The  formula  adopted  by  the  author  is  that  commonly  assigned,  yet  KO  +  PtCF  cannot  without 
the  evolution  of  oxygen  produce  KCi  +  PtCF.  On  the  addition  of  pure  potash  to  pure  bichloride  of 
platmum,  the  yellow  salt  is  formed,  but  there  is  uo  apparent  evolution  of  oxygcu  —Ed  ' 

*  Monthly  Journal  of  Medical  Science,  Jan.  1848.  -  a   •  u 
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in  the  food  ;  and  that,  by  the  addition  of  potash  (in  the  form  of  some  salt)  to 
their  food,  scorbutic  patients  will  recover  without  the  use  of  either  succulent 
vegetables  or  milk.  He  gives  the  following  table  of  the  amount  of  potash  in 
several  articles  of  food  : — 

Table  shemng  the  quantity  of  potash  (KO)  contained  in  one  ounce  avoirdupois  (=7000  grs.) 

of  the  following  alimentary  substances. 


Grains  of  potash. 

Baker's  best  bread  (City)    0  259 

Best  bread  (West-end)   0-357 

Home-made  bread,  probably  containing 

potato  flour    0'262 

Best  white  flour    0"100 

Bran   0'609 

Rice    0-005 

Eice    0-Oli 

Oatmeal....   0-054 

Split  peas    0-529 

Raw  beef    "^"^^^ 

Salt  beef  raw   0-394 


Grains  of  potash. 

Salt  beef  boiled  (slightly  salted)    0-572 

Boiled  mutton   0-637 

Dutch  cheese    0-230 

Boiled  potatoe  (large  size)    1-875 

Raw  potatoe  (small)    1-310 

Boiled  potatoe,  without  peel  and  well  done, 

water  containing  much  potash   0-529 

Onion  (small)    0-333 

London  milk  (1  fluid  ounce)    0-309 

Orange  (not  ripe),  including  septa   0-675 

Lime-juice  (1  fluid  ounce)    0  852 

Lemon-juice  (1  fluid  ounce)   0-846 


The  best  antiscorbutics,  therefore,  according  to  Dr.  Garrod,  are  those  which 
contain  the  largest  amount  of  potash.  These  are  potatoes  (especially  when 
unpeeled  and  not  too  mucli  boiled),  fruits  (as  oranges,  lemons,  hmes,  grapes, 
and  gooseberries),  milk,  fresh  meat,  fresh  vegetables  (as  cabbages,  turnips, 
onions,  garlic,  and  leaks),  pickles,  spruce  beer,  wort,  malt  liquors,  and  wmes 
(especiallv  the  lighter  kinds).  Prom  Dr.  Garrod's  table  it  would  appear  that 
rice  oatmeal,  and  even  wheat-flour,  belong  to  what  might  be  called  scorbutic 
foods  Moreover  it  would  appear  that  wheat-bread  is  superior  to  wheat-flour 
in  the  amount  of  potash  which  it  contains,— a  circumstance  which  probably 
depends  on  the  use  of  potatoes  and  alum  in  its  manufacture.  Accordmg  to 
Dr  Garrod  when  the  weekly  amount  of  potash  in  the  food  was  186  grs.,  the 
inmate'^  of  the  Crediton  Union  Workhouse  remained  healthy;  but  when,  by 
the  substitution  of  rice  potatoes,  the  weekly  consumption  of  potash_  was 
reduced  to  51  grains,  scurvy  broke  out  Dr.  Garrod  treated  scurvy  by  giving 
daily  from  twelve  to  twenty  grains  of  a  salt  of  potash  (bitartrate,  acetate,  car- 
bonate, or  phosphate)  mixed  with  syrup  and  water. 

Dr  Garrod's  views  are  interesting  on  account  of  their  novelty,  ingenuity, 
and  importance.  But  it  must  be  borne  in  mind  that  his  statements  or 
conclusions,  on  which  this  theory  of  scurvy  maiuly  rests,  inquire  coufirma bon  ; 
and  that,  should  many  of  them  be  eventually  estab  ished,  it  by  no  means  o  low 
ihat  a  deficiency  of  potash  is  the  sole  cause  ot  scurvy.  Indeed,  there  is 
reason  to  bS  tha^  scurvy  sometimes  exists  when  there  has  been  no  want 
of  tWs  alkali  in  the  food.  It  prevailed,  for  examp  e,  to  a  frightful  extent 
t  1822  in  his  MajestVs  ship  Leander,  despite  the  plentiful  administration  of 
Le  qua  laities  of  emon  juice,^  which,  according  to  Dr.  Garrod,  is  rich  in 
potTsirandis  highly  antiscorbutic.  Salted  meats  in  the  preparation  of  which 
nitre  has  been  used  ought  to  be  antiscorbutic- 

In  milk,  the  salts  of  potash  greatly  prepondei-ate  over  those  of  ^^^a  ^^^^^ 
hence  a  plentiful  supply  of  potash  is  [supposed  to  be]  one  of  ^^^^^^^i  ^ons 
necessary  for  the  secretion  of  this  fluid.    In  this  sense  potash  may  be  said  to 

1  See  my  Treatise  on  Food  and  Diet,  p.  358. 

"  [Experience  is  here  opposed  to  theory-see  post,  Ndrate  of  Potash.-^o.^ 
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beloiiff  to  the  galactophora,  or  milk-promoters.  It  is  remarkable,  however, 
that  sulphate  of  potash  has  been  reputed  as  a  galacifuge,  or  milk-represser 
The  beneficial  effects  of  the  grape-cure  {cure  de  raisins)  m  the  treatment  ot 
inflammatory  dyspepsia  and  other  maladies,  are  probably  m  part  due  to  the 
influence  of  the  potash  taken  into  the  system.  Of  the  HI  effects  produced  by 
the  long-continued  use  of  large  quantities  of  substances  abounding  m  potash 
we  have  no  positive  evidence.  i  •  j 

2.  Effects  of  free  potash.^By  free  potash  is  meant  potash  uncombmed 
with  acids.  It  includes,  therefore,  anhydrous  potash,  hydrate  of  potash,  and 
solutions  of  caustic  potash.  Potash  in  the  anhydrous  state  is  not,  however, 
employed  in  medicine;  and  our  remarks,  therefore,  must  apply  to  the  two 
latter  preparations.  .     rr  • 

a.  071  Vegetables— Co-nstic  potash  promptly  destroys  those  parts  ot  living 
plants  with  which  it  is  placed  in  contact,  and  even  in  the  dilute  state  kiUs 
haricots  [Fhaseolus  vulgaris)  in  a  few  hours.^ 

/3.  On  Animals  generally— It  acts  on  animals  generally  as  an  energetic 
caustic  poison.  Orfiia^  found  that,  when  injected  into  the  jugular  vein  of  a  dog, 
it  coagulated  the  blood,  and  caused  speedy  death.  It  is,  however,  remarkable 
that,  when  mixed  with  the  blood  out  of  the  body,  it  not  only  does  not  coagulate 
it,  but,  by  dissolving  the  fibrin,  actually  prevents  its  spontaneous  coagulation. 

' y.  On  Man.— hi  its  local  and  remote  action,  potash  partakes  of  the  pro- 
perties of  the  alkalies  generally,  and  wliich  have  been  already  noticed.  Its 
local  action  is  exceedingly  energetic.    It  neutralises  any  free  acid  in  the  part 
to  which  it  is  appKed ;  decomposes  whatever  ammoniacal  salts  may  be  present, 
causing  the  evolution  of  ammoniacal  gas ;  and  dissolves  fibrin,  albumen,  gela- 
tine, and  mucus.  Hence,  rubbed  between  the  fingers,  it  corrodes  and  dissolves 
the  epidermis,  and  thereby  gives  rise  to  a  soapy  feel.    These  phenomena  are 
to  a  certain  extent  comparable  to  those  of  saponification.    As,  then,  potash, 
like  the  other  alkalies,  forms  soluble  compounds  with  substances  which  enter 
largely  into  the  composition  of  the  organised  tissues,  we  can  readily  explain 
Orfila's  observation,  that  alkalies  are,  of  all  corrosive  poisons,  those  which 
most  frequently  perforate  the  stomach    for  the  intestinal  mucus  readily  dissolves 
in  alkalies,  whereas  it  is  coagulated  by  acids ;  so  that  the  former  are  much 
more  quickly  brought  in  contact  with  the  living  tissues.    These  resist,  for  a 
certain  time,  the  chemical  influence  of  the  caustics ;  but  the  affinities  being 
powerful,  the  vital  properties  soon  cease  to  offer  opposition — the-  part  dies 
[biolysis)  and  the  tissues  are  speedily  dissolved  [morpholysis).     Hence,  if 
a  large  quantity  of  potash  be  swallowed,  the  m.ost  violent  symptoms  are 
observed,  though  they  are  of  the  same  general  kind  as  when  the  mineral  acids 
have  been  taken  (see  p.  370).    The  matters  vomited  have,  however,  a  well- 
marked  alkaline  reaction.    Like  other  corrosives,  potash  powerfully  depresses 
the  heart's  action. 

When  liquor  potassse  is  taken  in  small  doses,  and  properly  diluted,  it 
destroys  the  acidity  of  the  contents  of  the  stomach,  which  the  recent  in- 
vestigations of  physiologists  have  shown  to  be  essential  to  the  digestion  of 
albuminous  substances.    Hence  the  continual  use  of  it  is  hableto  prove  inju- 

'  Marcet,  in  De  CandoUe,  Phys.  Vegcl. 
^  Toxicol.  Gener. 

'  [Poisoning  by  potash  is  comparatively  speaking  rare,  but  in  the  few  cases  which  have  occurred 
the  stomach  has  not  been  found  perforated. — Ed.] 
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rious,  by  altering  the  chemical  properties  of  the  healthy  veiitricular  secretion. 
Like  other  alkaUes,  it  may  perhaps  aid  the  digestion  and  absorption  of  fatty 
substances.  In  somewhat  larger  doses,  it  acts  as  a  slight  irritant,  augments 
the  secretions  of  the  alimentary  canal,  becomes  absorbed,  and  communicates 
an  alkaline  quality  to  the  urine.  Moreover,  the  modification  thus  produced 
in  the  quality  of  the  renal  secretion  is  accompanied  by  an  increase  in  the 
quantity.  By  continued  use,  potash  acts  as  a  liquefacient,  resolvent,  and 
impoverisher  of  the  blood. 

Uses. — Caustic  potash  is  employed  for  various  purposes  in  medicine,  the 
principal  of  which  are  the  following  : — 

a.  As  an  escJiarotic. — Potassa  fusa  is  sometimes  used  as  a  caustic, 
though  its  employment  is  not  free  from  objection;  for  its  great  deli- 
quescence occasions  some  difficulty  in  localising  its  action.  It  may  be 
employed  for  the  production  of  an  issue,  and  is  used  thus  : — Apply  to  the 
part  one  or  two  layers  of  adhesive  plaster,  in  the  middle  of  which  is  an  aper- 
ture of  the  exact  size  of  the  intended  issue.  Then  moisten  iht  potassa  fusa, 
or  the  imtassa  cum  calce,  and  rub  it  on  the  part  untd  discolouration  is 
observed.  Wash,  and  apply  a  Hnseed-meal  poultice ;  and  when  the  eschar  is 
detached,  insert  the  pea.  Issues,  however,  are  speedily  and  more  conveniently 
made  by  the  lancet  than  by  caustic.  In  bites  by  poisonous  animals — as 
venomous  serpents,  mad  dogs,  &c.,  this  escharotic  may  be  used  with  advantage. 
Mr.  Whateley^  recommends  potassa  fusa  as  the  agent  for  arming  caustic 
bougies  to  be  applied  in  strictures  of  the  urethra ;  but  the  practice  appears  so 
dangerous  (particularly  on  account  of  the  deliquescence  and  violent  action  of 
the  caustic),  that  I  believe  it  is  now  rarely,  if  ever,  resorted  to.  There  are 
many  other  cases  in  which  this  substance  is  employed  as  a  caustic :  for  ex- 
ample, to  destroy  warts  and  fungoid  growths  of  various  kinds,  and  to  open 
abscesses ;  but  for  the  latter  purpose  the  lancet  is  to  be  preferred. 

yS.  As  an  antacid,  we  resort  to  the  liquor  jwtasscB  in  various  affections  of 
the  digestive  organs  which  are  attended  with  an  inordinate  acidity  of  stomach, 
known  by  acid  eructations,  cardialgia,  and  other  dyspeptic  symptoms.  It  must, 
however,  be  evident,  that  the  neutralisation  of  the  acid  is  merely  palUative. 
But  the 'continued  employment  of  alkahes  frequently  diminishes,  temporarily, 
the  tendency  to  acid  secretion.  Commonly,  it  is  found  that  the  cases  calhng 
for  their  employment  are  those  benefited  by  tonics,  and  hence  they  are  usually 
given  in  some  tonic  infusion  ;  as  the  infusion  of  calumba,  or  of  gentian,  or  of 
quassia.  Their  beneficial  effects  are  frequently  manifested  in  those  forms  of 
dyspepsia  which  result  from  the  use  of  spirituous  liquors. 

y  To  render  the  urine  alkaline,  or  to  diminish  its  acidity. — In 
preternatural  acidity  of  urine,  especially  in  lithic  acid  deposits,  potash  is 
used  as  an  alterative  lithic.  But  in  general,  I  beheve  the  carbonate  or 
vegetable  salts  of  the  alkalies  are  preferable,  in  these  cases,  to  the  caustic 
alkalies  :  as  they  are  equally  effective  in  rendering  the  urine  alkaline  and  are 
less  injurious  to  the  digestive  organs.^  The  alkalies  act  as  solvents  for  lit  no 
acid,  as  the  alkahne  hthates  are  more  soluble  than  the  free  acid,    liiey  also 


1  An  Improved  Method  of  Treating  Strictures  of  the  Urethra,  Lond.  1804. 

[2  The  vegetable  salts  of  the  alkalies  are  far  more  effective  ni  producing  an  alkaline  state  of 
thin  is  either  caustic  potash  or  its  carbonate.    The  latter  may,  indeed  so^times  be  exhibiteu  .u 
scruple  doses  three  times  a  day  for  a  week  or  more  without  bringing  about  the  change;  and  liquor 
potassffi  is  well  known  only  to  affect  the  urine  after  long  use.— Ed.^ 
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probably  prevent  the  formation  of  this  acid,  or  neutralise  the  free  acicl  in  the 
urine,  which  is  the  immediate  cause  of  the  precipitation  of  the  lithic  acid.  As 
a  lithonlytic,  caustic  potash  has  been  exhibited  both  by  the  mouth  and  by  in- 
jection into  the  bladder.  In  all  these  cases  care  should  be  taken  to  avoid 
employing  it  when  there  is  any  tendency  to  the  deposition  of  the  phosphates. 
In  the  treatment  of  the  Uthic  acid  diathesis,  it  is  to  be  remembered  that  the 
use  of  alkalies  is,  to  a  certain  extent,  a  palliative  mode  of  treatment,  and  that^ 
to  be  successful,  it  should  be  conjoined  with  other  means  of  cure. 

a.  As  an  antiplaatic,  Uquefacient,  and  resoli)ent.—^ov  these  purposes 
the  alkaline  carbonates  are  to  be  preferred  to  the  caustic  alkalies. 

e.  As  a  resolvent  and  sorhefacient,  induration  and  enlargement  of  the 
lymphatic  and  secreting  glands,  for  example^  in  bronchocele^  mam.mary  tumours, 
affections  of  the  testicle,  diseases  of  the  mesenteric  glands,  induration  of  the 
liver  and  salivary  glands,  &c.,  liquor  potassge  has  been  used  with  benefit. 
I  have  seen  it  remarkably  beneficial  in  excessive  enlargement  of  the  lenticular 
or  glandular  papillse  at  the  base  of  the  tongue. 

<r.  In  syphilis  and  scrofula,  liquor  potassge  has  been  employed  with  ad^ 
vantage.  Some  of  the  most  obstinate  and  troublesome  forms  of  the  venereal 
disease  frequently  occur  in  scrofulous  subjects,  in  whom  mercury  is  not  only 
useless,  but  absolutely  prejudicial.  In  cases  of  this  kind  the  liquor  potasses, 
taken  in  the  compound  decoction  of  sarsaparilla,  is  often  very  serviceable.  In 
scrofula,  the  long-continued  nse  of  the  caustic  alkalies  (as  potash  and  ammonia) 
has  been  attended  with  remarkably  beneficial  eftects.  Caustic  potash  was  most 
extensively  employed  by  Mr.  Brandish,^  during  many  years,  in  the  treatment 
of  scrofula  and  other  chronic  diseases,  and,  according  to  his  report,  with 
singular  success.  It  is,  however,  more  successful  in  young  than  in  old  persons, 
and  in  those  of  fair  and  light  complexion  than  in  the  dark  and  the  swarthy. 

>].  Liquor  potassjB  is  employed  as  a  diuretic  in  dropsy,  especially  when 
this  disease  arises  from  glandular  enlargements,  or  other  causes  likely  to  be 
relieved  by  alkaline  remedies.  It  has  also  been  found  serviceable  in  dyspepsia 
with  acid  secretion,  and  in  irritability  of  the  gastric  mucous  membrane. 

In  irritable  conditions  of  the  urinary  organs,  a  combination  of  liquor 
potassge  and  opium  will  be  frequently  found  most  beneficial,  notwithstanding 
that  alkalies  are  classed  among  the  incompatibles  of  the  latter  substance.  This 
combination  I  have  also  frequently  found  useful  in  allaying  ^/^^-r/we  irritation, 
I.  In  chronic  s/cin  diseases,  especially  psoriasis,  pityriasis,  lepra,  acne,  and 
lichen,  the  long-continued  employment  of  liquor  potassse  is  sometimes  attended 
with  relief.  In  acne  punctata,  a  weak  alkaline  solution  (as  5ss.  of  liquor 
potassse  in  a  pint  of  soft  water)  is  often  employed,  with  the  aid  of  a  coarse 
towel  and  friction,  to  remove  the  thick  sebaceous  secretion  from  the  follicles. 

K.  In  rheumatism  and  gout,  especially  when  attended  with  lithic  acid 
deposits  in  the  urine,  liquor  potassse  may  be  advantageously  administered. 

X.  In  chronic  bronchitis  with  a  very  rough  and  viscid  secretion,  liquor 
potassse  is  used  to  diminish  the  viscidity  of  the  mucus. 

/X.  In  amenorrhoea,  potash  has  been  employed  as  an  emmeuagogue. 
V.  Sometimes  a  very  dilute  solution  of  potash  has  been  used  as  a  stimulating 
wash  to  ulcers. 

Antidotes. — See  ante,  p.  1G5. 

'  Observations  on  the  Use  qf  Caustic  Alkali  in  Scrofula  and  other  Chronic  Diseases,  Lond.  1811. 
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i.  LIQUOU  POTASSjE,  L.  ;  Potassce  Aqua,  E. ;  Potassce  Gamticoi  Liquor , 
^.[solution  of  Potash;  Water  of  Caustic  Potash;  Aqua  Kali  jmri ; 
Lixivium  Causticum,  ox  Caustic  Lye ;  Lixivium  Saponarium,  or  Soap- 
Boilers'  Lye. — This  is  a  solution  of  caustic  potash.  Tlie  history  of  the  pre- 
paration of  caustic  alkaline  solutions  has  already  been  given. 

The  London  College  orders  of  Carbonate  of  Potash,  ^xv. ;  Lime,  Jviij. ;  Distilled  Water, 
boiling,  Cong.  \ .  Dissolve  the  Carbonat  e  of  Potash  in  half  a  gallon  of  the  water.  SprmMe 
a  little'  of  the  water  upon  the  lime  in  an  earthen  vessel,  and  the  lime  being  slaked,  add 
the  rest  of  the  water.  The  liqnors  being  immediately  mixed  together  in  a  closed  vessel, 
shake  them  frequently  until  they  are  cold.  Then  set  aside  [the  mixture],  that  the  carbo- 
nate of  hme  may  subside.  Lastly,  keep  the  supernatant  hquor,  when  poured  olf,  m  a 
well-stoppered  green  glass  bottle.  ■,  ,-,   ^  ^-      t  .^  i  t. 

The  minhurqh  College  directs  of  Carbonate  of  Potash  (dry),  Lime  recently  burnt, 
^ii  •  Water  ffxlv.  Let  the  lime  be  slaked,  and  converted  into  milk  of  hme,  with  seven 
fluidounces  'of  the  water.  Dissolve  the  carbonate  in  the  remaimng  thirty-eight  fluid- 
ounces  of  water :  boil  the  solution,  and  add  to  it  the  milk  of  lime  m  successive  portions, 
about  an  eighth  at  a  time,-boiling  briskly  for  a  few  minutes  after  each  addition.  Pour 
the  whole  into  a  deep  narrow  glass  vessel  for  twenty-four  hours ;  and  then  withdi-aw  with 
a  syphon  the  clear  liquid,  which  should  amount  to  at  least  thirty-five  fluidounces,  and 
ought  to  have  a  density  of  1"072.  „^,,„.      ppit.  it- 

The  Duhlm  College  employsof  pure  Carbonateof  Potash,  lb  j. ;  of  fresh-burnt  Lime,  3X  ; 
Water  Conq.  \.  and  ^vij  [The  process  is  similar  to  that  of  the  London  CoUege  :  the  oidy 
diSce  bthatthlsolution  of  carbonate  is  brought  to  the  boding  pomt  before  the 
slaked  hme  is  added.]   The  sp.  gr.  of  this  product  is  1-068. 

In  all  these  processes  the  lime  abstracts  carbonic  acid  from  the  carbonate 
of  potash,  forming  carbonate  of  hme,  and  the  potash  thus  set  free  dissolves  in 
the  water  :  K0,C02  +  CaO  =  KO  -f  CaO^CO^. 

Products. 

"""T;  ...i^e,.Fota.n   47  — lea.Potash    47 

1  eq.  Carbonate  Potash  69 1  ^      ca^',              :  1  eq.  Carbonate  Lime  50 

1  eq.  Lime   28  ~  _ 

-  97 

97 

As  more  lime  is  usually  employed  than  is  sufficient  to  saturate  the  carbonic 
acid  of  the  carbonate  of  potash,  a  portion  of  lime  remains  m  solution.  This 
mav  be  ffot  rid  of  by  the  addition  of  a  solution  of  carbonate  of  potash  as  long 
as  a  precipitate  forms.  [By  occasional  exposure  to  air  as  m  opening  the 
hnltle  it  is  slowly  precipitated  as  carbonate  ot  lime.— JliD.J 

liqain^^  be  decanted  or  drawn  off  by  a  syphon.  Filters  are 
obipctionable  as  the  potash  decomposes  and  partially  dissolves  them.  Cotton 
Srn  u  e  less  acted  on  by  it  than  paper  or  woollen  cloth,  which  are  readily 
dPPoZiosed  by  it  The  air  must  be  excluded  as  much  as  possible  during  the 
^Zn^rL.,  as  the  liquor  abstracts  carbonic  acid  "  -  J^^^^ 
Ltion  is  not  necessary.  After  entire  subsidence  of  the  carbonate  of  hme,  the 
Wd  mav  be  poured  off  clear  for  use,  as  directed  by  tiie  CoUeges.-ED^] 

^¥he  elllS  directed  to  be  employed  by  the  Edinburgh  and  Dublm 
n  11  c  W  tlirpp  advaiitao-es:  it  accelerates  the  chemiCcd  changes;  it 
SgSst  *Sty!tr«rereby  promotes  the  ^^^^^^ 
of  lime  •  and  lastly,  it  yields  a  purer  product,  aK  it  effectj,  the  separation  ol 
Mca  ulilly'coutL,ed  in  W  eavbonate  of  P»tasMy  g-ng  -  o  an 
insoluble  combination  of  f  oa  w,  h  .me  l'°"- ^  «  ™,  '^^foS 
:trru=:f  '^T^TlJll  t,f  Sntcrbalance  the  advantages 
above  mentioned. 
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Liquor  potassfB  is  a  limpid,  colourless,  transparent,  inodorous  liquid,  having 
an  acrid  taste.  Prepared  according  to  the  London  Pharmacopoeia,  its  sp.  gr. 
is  1-063 ;  according  to  the  Edinburgh  Pharmacopeia,  1-072  ;  while  according 
to  the  Dublin  College  it  is  1-068.  '  It  has  a  soapy  feel  when  rubbed  between 
the  fingers,  and  reddens  turmeric  paper.  It  strongly  attracts  carbonic  acid 
from  the  atmosphere,  and,  therefore,  should  be  kept  in  closed  vessels.  It 
corrodes  flint  glass,  and  rapidly  dissolves  the  oxide  of  lead ;  hence  it  should 
always  be  preserved  in  green  glass  bottles. 

If  the  carbonate  of  potash  (2KO,2C02,3HO)  used  in  the -preparation  of 
liquor  potassse  (Ph.  Lond.)  were  absolutely  pure,  tliis  solution  would  contain 
5-537  per  cent,  of  anhydrous  potash.  But  the  commercial  carbonate  is  never 
quite  free  from  impurity,  and,  therefore,  the  actual  strength  of  the  liquor  is 
somewhat  below  this.  If  we  assume  that  the  relative  proportions  of  potash 
and  water  were  1  atom  potash  and  90  atoms  water,  the  composition  would  be 
as  follows  : — 

Atoms.     Eq.  Wi.  Per-Ceniage. 

Potash   1    47    5-484 

Water    90    810    94  516 

Liquor  Potasste    1    857    lOQ-OOO 

[Mr.  Phillips  states  that  100  grains  of  the  solution  contain  6 '7  grains  of 
potash.] 

PuEiTY. — It  usually  contains  a  small  quantity  of  carbonate  of  potash,  which 
may  be  detected  by  adding  a  portion  of  the  alkaline  liquid  to  an  excess  of  strong 
nitric  acid.  The  presence  of  carbonic  acid  is  indicated  by  effervescence. 
Liquor  potassse  is,  however,  rarely  so  pure  as  to  stand  the  test  of  lime-water.^ 
The  presence  of  a  very  small  quantity  of  alkaline  carbonate  is  unobjectionable  : 
nay,  it  is  advantageous,  by  preventing  any  lime  being  held  in  solution.  When 
pure  liquor  potassse  has  been  saturated  with  diluted  nitric  acid,  it  gives  no 
precipitate  on  the  addition  of  carbonate  of  soda,  chloride  of  barium,  or  nitrate 
of  silver :  if  the  first  cause  a  precipitate,  it  would  indicate  some  earthy  or 
metaUic  impregnation  ;  if  f  here  be  a  precipitate  insoluble  in  nitric  acid  with  the 
second,  we  infer  the  presence  of  a  sulphate ;  and  lastly,  if  the  third  occasion 
a  precipitate  insoluble  in  nitric  acid,  a  chloride  is  present.  [There  is  gene 
rally  a  trace  of  chloride  arising  from  the  presence  of  chloride  of  potassium  in 
the  carbonate.  Por  obtaining  a  pure  solution,  the  carbonate  resulting  from 
the  incineration  of  bitarlrate  of  potash,  or  the  crystallised  bicarbonate  dissolved 
and  brought  to  the  boiling  point,  should  be  employed.] 

[One  of  the  most  frequent  impurities  which  we  have  found  in  solution  of 
potash  is  oxide  of  lead.  This  is  owing  to  the  solution  having  been  kept  in 
a  flint-glass  bottle,  or  to  its  having  been  prepared  in  a  badly  glazed  vessel. 


'  [The  purest  solution  of  potash  is  rendered  turbid  by  the  addition  of  lime-water.  The  sub- 
sequent addition  of  distilled  water  causes  the  turbidness  to  disappear.  A  piece  of  clean  potassium 
burnt  on  lime-water  renders  the  liquid  turbid,  and  a  solution  of  potash,  which  produces  no 
effervescence  when  added  to  strong  nitric  acid,  is  equally  affected  by  lime-water.  It  is  quite  clear, 
therefore,  that  this  effect  does  not  indicate  the  presence  of  carbonic  acid  in  the  alkaline  solution' 
and  it  follows  that  lime-water  cannot  be  safely  used  as  a  test  for  carbonic  acid  in  solution  of  potash! 
In  employing  nitric  acid  as  a  test,  it  is  proper  to  observe  that  the  alkaline  solution  should  bo  added 
to  the  acid,  and  not  the  acid  to  the  alkali.  If  the  solution  of  potash  be  entirely  free  from  carbonate 
nitrate  of  silver  throws  down  only  a  brown  precipitate  (oxide  of  silver).  When,  however  there  is 
a  trace  of  carbonate,  a  whitish  precipitate  soluble  in  nitric  acid  is  subsequently  formed.  Ed.] 
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Pure  solution  of  potash  should  acquire  no  change  of  colour  by  passing  into  it 
a  current  of  washed  sulphuretted  hydrogen  or  by  adding  to  it  a  drop  of  a 
solution  of  hydrosulphuret  of  ammonia.  A  brown  or  black  discolouration 
indicates  at  once  the  presence  of  oxide  of  lead.  The  use  of  such  a  preparation 
is  not  only  injurious  in  a  medicinal  view,  but  it  is  calculated  to  give  rise  to 
continual  mistakes  in  the  application  of  potash -solution  as  a  test.  Dr.  Rees 
has  pointed  out  that  owing  to  the  use  of  potash  thus  contaminated,  albumen 
has  been  mistaken  for  sugar  in  testing  urine, — the  sulphur  in  the  albumen 
giving  to  the  urine  a  brown  colour  like  that  (of  glucic  acid)  arising  from  tlie 
action  of  pure  potash  on  grape  sugar,  by  reason  of  its  producing  sulphuret  of 
lead  from  the  oxide  of  lead  contained  as  impurity  in  the  potash.  We  have 
known  lead  pronounced  to  be  present  in  substances  when  impure  potash  had 
been  thus  used  as  a  test ;  and  subsequent  trials  have  shown  that  there  was  no 
trace  of  lead  except  that  which  was  contained  in  the  potash. — Ed.] 

The  specific  gravity  of  this  solution  is  1-063.  In  100  grains  there  are  67  grains  of 
potash.  Scarcely  anything  is  thrown  down  from  this  solution  by  lime  water ;  nor  (when 
first  treated  witli  nitric  acid)  by  carbonate  of  soda,  chloride  of  barinra,  or  nitrate  of  silver. 
The  precipitate  thrown  down  by  bichloride  of  platinum  is  of  a  yellowish  colour. — Ph.  L. 

The  effects  and  uses  of  this  liquid  have  been  above  described.  The  dose 
of  it  is  ten  drops,  gradually  increased  to  the  extent  of  a  f  uidrachm,  or  even 
more, — carefully  watching  its  effects.  It  may  be  conveniently  exhibited  in  the 
infusion  of  orange-peel.  With  infusion  of  lemon-peel  caustic  potash  forms  a 
gelatinising  mixture  (see  Citnis  Limonum).  Table  beer  completely  disguises 
the  nauseous  flavour  of  the  alkali,  but  the  vegetable  acid  of  the  beer  partly 
neutralises  the  alkali.  Yeal  broth  is  another  liquid  for  its  administration. 
Br.  Chittick's  nostrum  for  the  stone  is  said  to  be  a  solution  of  alkali  in 
veal  broth. 

Bkandish's  Alkaline  SoLTJTioN.— Take  of  best  American  Pearlashes,  lb.  vj. ;  Quick- 
lime fresh  prepared ;  Woodashes  (from  the  Ash),  of  each  lb.  ij. ;  Boiling  Water,  Cong.yj. 
Add' first  the  lime,  then  the  pearlashes,  and  afterwards  the  woodashes,  to  the  boiling 
water  •  then  mix.    In  twenty-four  hours  the  clear  liqumj  may  be  drawn  off.— In  this 
process  the  lime  decomposes  the  carbonate  of  potash  coltamed  m  pearlashes  and  wood- 
ashes and  combines  with  the  carbonic  acid,  setting  free  the  potash.    The  hquid,  there- 
fore is  a  solution  of  caustic  potash  contaminated  with  some  soluble  alkalme  salts  (sulphate 
of  potash  and  chloride  of  potassium),    ihe  solution  is  stronger  than  the  officinal  liquor 
potassa,  but  is  liable  to  vary  in  strength,  in  consequence  of  _  the  varymg  quality  of  the 
ashes  used  —Dose,  according  to  Mr.  Brandish,  for  an  adult,  is  three  (or  even  tour)  tea- 
snoonfds  •  for  children  of  from  four  to  six  years  of  age,  one  small  teaspoonful ;  from  six 
to  ein-ht  Years,  a  teaspoonful  and  a  half;  from  eight  to  fifteen,  twoteaspoonfuls  ;  and 
from'fifteen  to  eighteen  years,  two  teaspoonfuls  and  a  half.    The  dose  is  to  Tdc  taken  twice 
daily  between  breakfast  and  dinner  and  at  bed-time,  m  fresh  small  beer  or  ale.   A  di-op 
or  two  of  oil  of  iuniper  covers  the  saponaceous  taste,  and  gives  a  grat^tul  sine  1.  A 
eenerous  regimen,  and  a  careful  avoidance  of  acids,  were  employed  by  Mr.  Brandish  in 
confunction  with  the  alkaline  liqnor.    In  scrofulous  tumours,  mercurial  ointmeut  was 
ruhbed  in. 

2  POTiVSSiE  niDRAS,  Ph.  L. ;  Potassa,  Hi.  Ed. ;  Potassa  Caustica,  Ph, 
Dub.;  Fotassa  fusa  ;  Kali  pur  urn  ;  Lapis  infernalis  velsejiticus  ; 
Cauteriumpotentiale.-k\\  the  British  Colleges  give  directions  for  the  pre- 
paration of  hydrate  of  potash. 

Tbe  London  College  orders,  of  Solution  of  Potash,  a  gallon  Evaporate  the  water  in  a 
clean  iron  vessel  over  the  fire,  until,  the  ebullition  being  fimshed,  the  hydrate  of  potash 
liquefies :  pour  this  into  proper  moulds. 


Hydra-TE  of  Potash. 


487 


The  Edinburgh  College  dii-ects  any  convenient  quantity  of  Aqua  Potassa;  to  be  evaporated 
in  a  clean  and  covered  iron  vessel,  increasing  gradually  the  heat  till  an  oily-looking  tluia 
remains  a  drop  of  which,  when  removed  on  a  rod,  becomes  hard  on  coolmg  ;  then  pour 
out  the 'liquid  upon  a  bright  iron  plate,  and  as  soon  as  it  solidifies  break  it  qmcldy,  and 
put  it  mto  glass  bottles  secured  with  glass  stoppers.  „       -nj-  v,  t. 

The  process  of  the  Dublin  College  is  essentially  the  same  as  that  of  the  Jlidinburgn 
College,  except  that  the  evaporation  is  to  be  effected  in  vessels  of  silver  or  iron,  and  the 
liquefied  potash  is  to  be  poured  out  on  a  plate  of  silver  or  iron. 

"  During  tlie  preparation  of  the  hydrate  of  potash,  a  portion  of  the  potash 
becomes  converted  by  the  high  temperature  and  under  access  of  air  to  peroxide 
of  potassium ;  the  additional  oxygen  thus  acquired  is  expelled  in  the  gaseous 
state  during  solution  in  water"  {R.  Phillijis). 

The  solid  hydrate  of  potash  of  the  shops,  commonly  called  potassa  fusa, 
is  usually  found  in  the  shops  in  sticks  {potassa  fusa  in  haculis).  It  is 
in  general  more  or  less  coloured  (brownish,  greyish,  or  bluish),  and  not  com- 
pletely soluble  in  water  and  alcohol,  in  consequence  of  the  presence  of  foreign 
matters.  Pure  hydrate  of  potash,  however,  is  white,  and  dissolves  in  both 
water  and  alcohol.  During  its  solution  in  water,  heat  is  evolved.  Its  solubihty 
in  alcohol  enables  us  to  separate  it  from  the  carbonate  and  bicarbonate  of 
potash,  both  of  which  are  insoluble  in  this  Hquid.  When  purified  by  solution 
in  alcohol,  it  constitutes  the  potasse  a  Valcool  of  the  Prencli  writers.  It  has 
a  strong  affinity  for  both  water  and  carbonic  acid,  which  it  rapidly  attracts 
from  the  atmosphere,  and  in  consequence  becomes  liquid.  At  a  low  red  heat 
it  fuses,  and  at  a  higher  temperature  is  volatilised.  It  is  odourless,  but  has 
a  caustic,  urinous  taste.  It  rapidly  decomposes  organic  substances.  It 
possesses  the  properties  of  an  alkali  in  an  eminent  degree. 

Its  composition  is  as  follows  : — 

Atoms.       Eq.  Wt.       Per  Cent.  Berzelius. 

Potash    1    47    83-93    84 

Water   1    9    16  07    16 


Hydrate  of  Potash...:..    1    56    10000    100 

Potassa  fusa  of  the  shops  contains  various  impurities,  such  as  sesquioxide 
of  iron,  oxide  of  manganese,  carbonate  of  potash,  and  silica.  These,  however, 
do  not  materially  afFect  its  medicinal  value. 

"  Boiling  water  commonly  leaves  oxide  of  iron  undissolved,  which  should  not  exceed 
1*25  per  cent. :  the  solution  neutralised  with  nitric  acid  gives  a  faint  precipitate  with  a 
solution  of  nitrate  of  baryta,  and  more  with  solution  of  nitrate  of  silver,  owing  to  the 
presence  of  impurities." — Ph.  Ed. 

The  nitrate  of  baryta  detects  sulphates,  while  nitrate  of  silver  is  a  test  for 
chlorides. 

Hvdrate  of  potash  is  exclusively  employed  as  an  escharotic.  Por  some 
purposes  its  deliquescent  property  renders  it  inferior  to  nitrate  of  silver. 

[Dr.  Malapert  has  employed  topically  a  solution  of  hydrate  of  potash  in  in- 
flammatory affections  of  the  mucous  membranes  and  skin.  Its  effects  liave 
been  the  "  disgorgement"  of  the  inflamed  surface  by  the  production  of  a  sero- 
sanguineous  exudation.  This  exudation  exerts  a  healthy  influence  upon  and 
alters  the  action  of  ulcers  of  the  mucous  surfaces.  Applied  to  the  external 
skin,  its  action  is  vesicant,  exerting  a  powerfully  modifying  action  on  cuta- 
neous inflammation.^ — Ed.] 

1  Bulletin  TiiSrapetit.  torn,  xxxvi.  p.  130. 
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3.  POTASSA  CUM  CALCE,  L.  E. ;  Potassa  Gaustica  cum  Calce,  D. ; 
Causticum  commune  fortius  ;  Potash  with  Lime. — It  is  sometimes  called 
by  continental  writers,  Pasta  escharotica  Londinensis.  A  compound  of 
potash  and  lime  was  used  as  a  caustic  by  the  Greeks  under  the  name  of 
TrpwTOffracrov.i  It  was  probably  identical  with  calx  liquefacta  vulgo  colata 
of  Cselius  Aurelianus.2 

The  following  are  the  directions  for  preparing  Potassa  cum  calce  : — 

According  to  tte  London  College,  Hydrate  of  Potash,  and  Lime,  of  eacli  an  ounce,  are 
to  be  rubbed  together,  and  kept  in  a  well-stoppered  vessel.  _ 

The  Edinburgh  Callege  directs  that  any  convenient  quantity  of  Aqua  Potassaj  be  evapo- 
rated in  a  clean  covered  iron  vessel  to  one- third  of  its  volume ;  add  slaked  lime  till  the 
fluid  has  the  consistence  of  firm  pulp  :  preserve  the  product  in  carefully-covered  vessels. 

The  process  of  the  Dublin  College  is  similar  to  that  of  the  London  College. 

By  admixture  with  hme,  hydrate  of  potash  is  rendered  less  dehquescent. 
Potassa  cum  calce  is  employed  as  an  escharotic  in  the  same  cases  as  potassa 
fusa.  "Wlien  used,  it  may  be  made  into  a  paste  with  rectified  spirit,  and 
applied  to  the  part  to  be  cauterised ;  or  it  may  be  used  in  the  form  of  sticks 
as  recommended  by  Dr.  H.  Bennett. 

When  mixed  with  water  it  is  slaked,  and  when  any  acid  is  added  no  bubbles  of  carbonic 
acid  escape. — Ph.  Land. 

The  pulvis  causticus  sen  escharoticus  Viennensis  is  composed  of  five 
parts  of  fused  potash  and  six  parts  of  caustic  lime. 

42.  POTASSJE  CARBOIVATES.  -  CARBONATES  OP 

POTASH. 

History. — Two  compounds  of  potash  and  carbonic  acid  are  well  known, 
and  are  employed  in  medicine.    They  are — 

1.  The  Monocaxbonate,  or  neutral  carbonate  of  potash   KO,CO-. 

2.  The  Bicarbonate  of  potash    K0,2CO2. 

A  third,  or  sesquicarbonate,  has  been  described,  but  its  existence  is  proble- 
matical. The  monocarbonate  was  known  to  the  ancients,  though  the  real  dis- 
tinction between  it  and  caustic  potash  was  first  explained  by  Dr.  Black,  in 
1756.    The  bicarbonate  was  first  obtained  in  1757. 

EXPECTS. — The  general  effects  of  the  carbonates  of  potash  are  similar  to, 
though  milder  than,  those  of  caustic  potash ;  and  they  are  milder  iu  propor- 
tion to  the  quantity  of  carbonic  acid  which  they  contain. 

1.  Potassse  Monocarbonas.  —  Neutral  Carbonate  of  Potash, 

Formula  1^0,00'.    Equivalent  Weight  69. 

History.— It  is  probable  that  the  ancient  Greeks,  Romans,  and  Egyptians 
were  acquainted  witli  this  salt.    Pliny^  describes  some  of  the  uses  of  wood- 


'  I'uulus  iEgiueta,  Adariis'b  translation,  vol.  i.  pp.  414  and  428 ;  vol.  ii.  p.  266  ;  vol.  in.  p. 
2  Marb.  C/iran.  lib.  v.  cap.  i.  p.  554,  ed.  J.  C  Amman,  Amstel.  1722. 
^  llisl.  Nat.  lib.  xiv.  and  xxviii. 
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ashes,  and  mentions  a  lye  of  them  {cinis  lixivius).  Por  a  long  period 
carbonate  of  potash  w&s  confounded  with  carbonate  of  soda.  Geber,  m  tlie 
eighth  century,  describes  the  method  of  procuring  it  by  the  combustion  ot 

^''^Synonymes.— In  chemical  and  pharmaceutical  works  it  is  usually  called 
carho?iate  of  potash  [potasscB  carbonas,  L.  E.  D.) ;  but  until  very  recently 
it  was  generally  termed  suhcarhonate  of  potash  {potassiB  suhcarbonas). 
It  was  formerly  called  mild  f.xed  ver/etable  alkali  or  prepared  kali  [kali 
prceparatum).  According  to  the  source  from  which  it  was  obtamed,  or  the 
mode  of  procuring  it,  it  lias  had  the  various  names  of  salt  of  tartar  [sal 
tartari),  salt  of  wormwood  {sal  absinthii),  salt  of  broom  {sal  gemstoi), 
fixed  nitre  {nitriim  Jixum),  white  fiux  {fluxus  albus),  &c._ 

Natural  History.— Eeuss^  found  carbonate  of  potash  m  the  waters  ot 
the  Wuissokow  and  in  the  chalybeate  of  Twer. 

It  is  formed,  during  the  combustion  of  inland  plants,  by  the  decomposition  of  the 
ve-etahle  salts  of  potash  (the  acetate,  the  malate,  and  the  oxalate,  but  principally  the 
first).  Hence  it  is  procured  in  great  abundance  from  wood-ashes  In  some  tew  cases  it 
has  been  supposed  to  exist  ready  formed  in  plants,  as  in  a  fern  referred  to  by  Mr.  Farkes, 
the  expressed  juice  of  which  is  employed  by  the  poor  weavers  of  Yorkshire  m  the  cleansing 
of  cloth  at  the  fulling  mills. 

Preparation.  «.  of  Potashes  and  Peariashes  {Lixivus  Cinis,V\i.J).) — 
These  are  obtained  hom  wood-ashes  {cineres  vegetabilimn  sen  cineres  e  lig- 
nis  combustis),  whichi  are  procured  by  burning  wood  piled  in  heaps  on  the 
ground,  sheltered  from  the  wind,  or  in  pits.*  The  soluble  constituents  of  the 
ashes  are  carbonate,  sulphate,  phosphate,  and  silicate  of  potash,  and 
chlorides  of  potassium  and  sodium.  The  insoluble  constituents  are  carbo- 
nate and  subphosphate  of  lime,  alumina,  silica,  the  oxides  of  iron  and 
manganese,  and  a  dark  carbonaceous  matter.  In  America  the  ashes  are 
lixiviated  in  barrels  with  lime,  and  the  solution  evaporated  in  large  iron  pots  or 
kettles,  until  the  mass  has  become  of  a  black  colour  and  of  the  consistence  of 
brown  sugar.  In  this  state  it  is  called  by  the  American  manufacturers,  black 
salts  {cineres  clavellati  crudi).  The  dark  colour  is  said  by  Dumas  to  be 
owing  to  ulmate  of  potash. 

To  convert  this  substance  into  the  ^t/tosAes  of  commerce  {cineres  clavellati 
calcinati),  it  is  heated  for  several  hours,  until  the  fusion  is_  complete,  and 
the  liquid  becomes  quiescent.  It  is  then  transferred  by  large  iron  ladles  into 
iron  pots,  where  it  congeals  in  cakes.  These  are  broken  up,  packed  in  tight 
barrels,  and  constitute  the  potashes  of  commerce.  Its  colour  varies  some- 
what, but  it  is  usually  reddish,  in  consequence  of  the  presence  of  sesquioxide 
of  iron. 

To  make  tlie  substance  called  ^t^ar/as/f,  the  mass  called  black  salts,  instead 
of  being  fused,  is  transferred  from  the  kettles  to  a  large  oven-shaped  furnace, 
constructed  so  that  the  flame  is  made  to  play  over  the  alkaline  mass,  which 
in  the  meantime  is  stirred  by  means  of  an  iron  rod.  The  ignition  is  in  this 
way  continued  until  the  combustible  impurities  are  burnt  out,  and  the  mass, 

'  Invent,  of  Ferity,  ch.  iv. 

^  Gairdner,  On  Mineral  Springs,  p.  18. 

'  Chemical  Essays,  vol.  ii.  p.  17. 

*  For  an  account  of  the  preparation  and  composition  of  vrood-aslies,  see  Bcrthier,  Traiic  des  Essait, 
t.  i.  p.  259,  Paris,  1834. 
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from  being  black,  becomes  dirty  bluish-white,  having  somewhat  of  a  pearly 
lustre,  whence  the  name  ^;mr/«67i.^  The  colouring  matter  is  prubably  in  this 
case  manganate  of  potash. 

The  following  table  shows  the  composition  of  various  kinds  of  potash  and 
pearlash  according  to  Vauquelin  — 


Kinds  of  Potash. 

Caustic 
Hydrate  of 
Potash. 

Sulphate 

of 
Potash. 

Chloride 
of 

Potassium. 

Insoluble 
Residue. 

Carbonic 
Acid 
and  Water. 

857 

154 

20 

2 

119 

772 

65 

5 

56 

254 

754 

80 

4 

6 

808 

720 

165 

44 

24 

199 

603 

152 

14 

79 

304 

444 

148 

510 

34 

16 

In  this  table  it  wiU  be  observed  that  the  American  potash  contains  the 
largest  quantity  of  caustic  potash  :  this  arises,  probably,  from  the  use  of  lime 
in  its  manufacture. 

Pearlash  contains  more  carbonate  of  potash  than  potashes  :  this  must  arise 
from  the  absorption  of  carbonic  acid  during  its  preparation.^  The  potash  and 
pearlash  employed  in  this  country  are  principally  imported  from  the  British 
North  American  colonies,  from  Eussia,  and  from  the  United  States  of  America. 

Of  Refined  Potashes ;  Potass(B  Curhonas,  L,  E.  ;  Potashes,  E.  ; 
Potass(B  Carbonas  e  Lixivo  Cinere,  D. — The  Dublin  College  gives  direc- 
tions for  the  preparation  of  this  substance. 

The  Edinburgh  CoUec/e  merely  states  that  this  preparation  is  "  Carbonate  of  Potash  not 
quite  pure,  obtained  by  lixiviating,  evaporating,  and  granulating  by  fusion  and  refrigeration 
the  potashes  of  commerce." 

The  Dublin  College  directs  of  Pearlash,  ten  pounds ;  Distilled  Water,  one  gallon.  Pour 
the  water  on  the  pearlash,  and  macerate  for  a  week,  occasionaUy  stirring  the  mixture.  Filter 
through  caUco,  and,  having  evaporated  the  solution  nearly  to  dryness,  reduce  the  heat  and 
stir  constantly  with  an  iron  rod  until  granular  crystals  are  obtained.  Let  these  be  imme- 
diately enclosed  in  well-stopped  bottles. 

y.  Of  Pure  Carbonate  Of  Potash  J  Potassa  Garhonas  j)urum,Yl.  D. — Two 
of  the  British  Colleges  give  directions  for  the  preparation  of  this  substance. 

The  Edinburgh  College  observes,  that  Pure  Carbonate  of  Potash  may  be  most  readily 
obtained  by  heatmg  crystalhsed  Bicarbonate  of  Potash  to  redness  in  a  crucible,  but  more 
cheaply  by  dissolving  Bitartrate  of  Potash  in  thirty  parts  of  boiling  water,  separating  and 
washing  the  crystals  which  form  on  cooling ;  heating  these  in  a  loosely- covered  crucible 
to  redness  so  long  as  fumes  are  discharged ;  breaking  down  the  mass  and  roasting  it  in 
an  open  crucible  for  two  hours,  with  occasional  sthring,  lixiviating  tlie  i)roduct  with 
distilled  water,  filtering  the  solution  thus  obtained,  eyaporatiag  the  solution  to  dryness, 
granulatmg  the  salt  towards  the  close  by  brisk  agitation,  and  heating  the  granular  salt 
nearly  to  redness.    The  product  of  either  process  must  be  kept  in  well-closed  vessels. 

The  process  of  the  BuUin  College  is  as  follows  : — 


'  United  States  Dispensatory. 
2  Ann.  de'Cliim.  .\1.  273. 
For  the  mode,  of  eslimnting  tlin  finnntity  of  alkali  present,  sec  Mr.  Farndiiy's  Chpmical  Manijm- 
latioH,  art.  Alkalimetry ;  also  Brande's  Manual  of  Chemistry,  6tli  edit.  vol.  i.  p.  593. 
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Ttike  of  White  Bitartratc  of  Potash,  two  pounds ;  Sesquicarbonate  of  Ammonia,  half  an 
omice  ■  Distilled  Water,  three  pints.  Place  the  bitartrate  of  potash  m  an  iron  pot  or  crucible, 
and,  constantly  stirring  it  ^vith  an  iron  rod,  expose  it  to  a  red  heat  unti  vapours  cease  to 
be  evolved.  Reduce  tlie  residuum  to  a  coarse  powder,  and,  having  boiled  it  lor  twenty 
minutes  with  one  quart  of  the  water,  filter  through  paper,  washing  the  filter  and  its  contents 
witli  the  residual  pint  of  water,  in  which  the  sesqmcarbonate  of  ammoma  has  been  first 
dissolved.  The  filtered  solution  is  now  to  be  evaporated  to  dryness,  and,  a  low  red  heat 
being  finally  applied,  the  product  is  to  be  rapidly  reduced  to  powder  in  a  warm  mortar,  and 
enclosed  in  well-stopped  bottles. 

In  the  London  Pliarmacopoeia  this  salt  has  now  been  transferred  to  the 

Materia  Medica.  -,  ,    ^     i       ,  ir 

When  bicarbonate  of  potash  is  submitted  to  a  low  red  heat,  it  loses  hall  its 
carbonic  acid,  and  is  converted  into  the  carbonate. 

When  bitartrate  is  ignited,  various  volatile  substances  are  evolved,  and  the 
residue  in  the  crucible  is  a  mixture  of  charcoal  and  carbonate  of  potash,  and 
is  denominated  Uach  fluoc  [fluooics  niger).  "If  made  with  raw  tartar,  which 
contains  nitrogen,  it  is  contaminated  with  bicyanide  of  potassium''  (Turner) . 
By  roasting,  the  charcoal  is  burnt  off,  and  nearly  pure  carbonate  of  potash  is 
obtained  from  the  residue  by  lixiviation.  The  carbonate  thus  produced  is 
called  salt  of  tartar  {sal  tartari).    It  is  comparatively  pure. 

By  deflagrating  a  mixture  of  equal  parts  of  bitartrate  of  potash  and  nitrate 
of  potash  we  obtain  bitartrate  of  potash  contaminated  with  hyponitrite  and 
even  with  some  undecomposed  nitrate  of  potash.  The  residue  is  called  white 
fiux  {Jluxus  alhus). 

By  deflagrating  a  mixture  of  nitre  and  charcoal  we  obtain  what  is  called 
fixed  nitre  {nitruni  jixum) . 

The  high  price  of  peaiiash  has  occasionally  led  to  the  manufacture  of  car- 
bonate of  potash  from  sal  enixum  (bisulphate  of  potash),  by  heating  it  in  a 
reverberatory  furnace  with  charcoal.  This  yields  a  sulphuret  of  potassium, 
in  consequence  of  the  carbon  deoxidising  the  bisulphate.  By  roasting,  this 
sulphuret  is  decomposed,  and  converted  into  carbonate  of  potash  •  the  sulphur 
being  dissipated,  and  the  potassium  combining  with  oxygen  and  carbonic  acid. 

[Mr.  Spence,  of  Manchester,  has  improved  upon  the  process  of  procuring 
carbonate  of  potash,  by  passing  carbonic  acid  into  solutions  of  sulphuret  of 
barium  and  sulphate  of  potash  at  the  ordinary  temperature,  having  previously 
raised  the  temperature  of  the  gas  to  .200°  Pahr.  By  this  means  the  decom- 
position is  effectually  accomphshed.  The  sulphate  of  baryta  deposited  may 
be  reconverted  into  sulphuret  of  barium  with  carbonaceous  matter  in  the 
usual  way.^ — Ed.] 

Properties. — Carbonate  of  potash  is  usually  kept,  in  the  shops,  in  a 
granular  condition,  on  account  of  the  difficulty  of  crystallising  it.  In  tliis 
state  it  is  commonly  denominated  suhcarhonate  of  potash  {fotassoe.  suhcar- 
honas)  or  salt  of  tartar  [sal  tartari-,  sal  ahsinthii :  kali  j^raparatum). 
It  is  white,  inodorous,  and  strongly  alkaline  to  the  taste.  It  reacts  powerfully 
as  an  alkah  on  turmeric.  It  changes  the  red  colour  of  the  sulphate  of  red  cab- 
bage to  a  blue  and  green,  and  restores  the  blue  colour  of  reddened  litmus. 
It  is  fusible  at  a  red  heat ;  has  a  strong  aflinity  for  water,  so  that  by  exposure 
to  the  air  it  attracts  water  and  becomes  liquid,  forming  the  oleum  tartari 
per  deliquium.    It  is  insoluble  in  alcohol,  but  is  very  soluble  in  water. 


'  For  furtlier  details,  see  Pharmaoenlical  Journal,  1851,  page  607. 
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]^ure  carbonate  of  potash  may,  though  with  some  difficulty,  be  crystallised 
from  its  aqueous  solution.  The  crystals  are  rhombic  octahedrons,  and  belong 
to  the  right  prismatic  system. 

Characteristics.— It  is  known  to  he  a.  carbonate  by  its  effervescing  with 
the  strong  acids,  and  by  a  solution  of  it  causing  a  white  precipitate  (soluble 
in  acetic  acid)  with  lime-water  or  with  chloride  of  barium  (see  the  tests  for 
the  carbonates,  p.  330).  That  it  is  a  potash  salt  is  determined  by  the  tests 
for  potash  which  have  been  already  mentioned.  Prom  the  bicarbonate  of 
potash  it  is  distinguished  by  a  solution  of  perchloride  of  mercury  causing  a 
brick -red  precipitate.  The  presence  of  chloride  of  sodium  checks  or  prevents 
the  formation  of  tliis  precipitate.  Sulphate  of  magnesia  produces  a  white 
precipitate  with  the  carbonate  of  potash,  and  not  with  the  bicarbonate.  This 
test,  however,  will  not  recognise  the  carbonate  when  mixed  with  a  large 
quantity  of  bicarbonate. 

Composition. — Pure  anhydrous  carbonate  of  potash  has  the  following 
composition : — 

Atoms.    Eq.  Weight.     Per  Gent.    Fauquelin.  Tire. 

Potash   1    47    68-12    67    68-6 

Carbomc  acid   1    22    31-88    33    31-4 

Neutral  Carbonate  of  Potash  ...    1    69    lOO'OO    100    100  0 

According  to  Mr.  Phillips,^  the  granulated  carbonate  of  potash  of  the  shops 
contains  about  16  per  cent,  of  water,  which  it  loses  when  heated  to  redness. 
The  crystallised  salt  contains  two  atoms  of  water,  while  the  salt  of  the  Materia 
Medica  is  a  sesquihydrate. 

At.    E.Wt.  P. Ct. Phillips.  At.  E.Wt.P.Ct.Phillipt 

Carbonate  of  potash    1  ..  69  ..  83-64  ..  84    Carbonate  of  potash    1  ..  69  ..  79-31  ..  79 

Water   li..  13-5..  16-36  ..  16    Water   2  ..  18  ..  20-69  ..  21 

Granulated  Carb.  of  Potash  1  ..  82-5..  100-00  ..100    Crystallised  Carb.  of  Potash  1  ..  87  ..100-00  ..100 

In  this  table  I  have  assumed  the  granulated  carbonate  of  potash  to  be 
pure,  which  the  salt  of  commerce  never  is. 

Impueities. — The  ordinary  impurities  in  this  salt  are  water,  silicic  acid, 
the  chlorides  and  sulphates.  The  first  is  detected  by  the  loss  of  weight 
which  the  salt  suffers  by  heat ;  the  second  is  recognised  by  supersaturating 
with  hydrochloric  acid,  evaporating,  and  igniting  the  residue  :  the  silicic  aeid 
is  insoluble  in  water.  The  other  impurities  are  detected  by  supersaturating 
the  salt  with  nitric  acid :  if  the  resulting  solution  give  a  white  precipitate 
with  nitrate  of  silver,  the  presence  of  a  chloride  is  to  be  inferred ;  if  it  produce 
a  white  precipitate  with  chloride  of  barium,  a  sulphate  is  present.  [If,  before 
saturation  with  nitric  acid,  nitrate  of  silver  gives  with  the  solution  a  brown 
precpitate  (oxide  of  silver),  this  Avould  indicate  the  presence  of  free 
alkali. — Ed.]  Other  impurities  mentioned  by  L.  GmeHn  are  phosphate 
of  potash,  nitrate  or  hyponitrite  of  potash,  cyanide  of  pot-assium,  soda, 
and  carbonate  of  hme.  "To  detect  the  phosphate,  boil  with  excess  of  hydro- 
chloric acid  to  expel  all  the  carbonic  acid  :  then  add  some  chloride  of  calcium 
and  excess  of  caustic  ammonia :  a  fiocculent  precipitate  of  phosphate  of  lime 
is  formed.  If  nitrate  or  hyponitrite  be  present,  dissolve  in  oil  of  vitriol  and 
add  a  solution  of  sulphate  of  iron,  when  a  reddening  is  perceived.  Cyanide 


'  Translation  oj  the  PhannacojMnia,  p.  344,  1851. 
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of  potassium  is  detected  by  adding  a  solution  of  the  mixed  sulphates  of 
iron,  and  then  hydrochloric  acid  :  prussian  blue  is  formed.  To  detect  soda, 
saturate  with  acetic  acid,  evaporate  to  dryness,  dissolve  the  residue  m  spirit 
of  wine,  and  precipitate  the  potash  by  bichloride  of  platinum  :  add  sulphuric 
acid  to  the  filtered  liquor  and  evaporate,  and  ignite  the  residue  :  then  treat  with 
water,  evaporate  the  solution  thus  obtained,  and  by  cooling  easily  recognised 
crystals  of  sulphate  of  soda  are  obtained.  [The  soda  may  be  more  readily 
detected  by  converting  it  to  common  salt  by  hydrochloric  acid,  and  noticing 
the  cubic  form  of  the  crystal  and  the  intense  yellow  colour  given  by  it  to  the 
flame  of  alcohol.— Ed.]  Some  carbonate  of  lime  is  held  in  solution  by 
carbonate  of  potash,  but  by  long  standing  it  is  deposited.  To  detect  it, 
saturate  with  acetic  acid,  and  then  add  oxalic  acid ;  a  white  precipitate  of 
oxalate  of  lime  is  obtained. 

The  London  College  states  the  following  to  be  the  characters  of  good 

carbonate  of  potash  : — 

Deliquesces  in  the  air :  almost  entirely  soluble  in  water.  This  solution  changes  the 
colour  of  turmeric  to  brown.  When  supersaturated  with  nitric  acid,  neither  carbonate  of 
soda  nor  chloride  of  barium  throws  down  anything,  and  nitrate  of  silver  very  little,  if  any. 
100  grains  lose  16  grains  of  water  by  exposure  to  a  strong  heat ;  and  the  same  quantity 
loses  26-3  grains  of  carbonic  aeid  on  the  addition  of  dilute  sulphuric  acid.  Let  it  be  kept 
in  a  well-stopped  vessel. — Ph.  Land. 

The  Edi7ihurgh  College  states  that 

^x^\n^\pf  commercial  carbonate  of  potfsh']\Q?,Q  not  more  than  20  on  exposure 
to  a  red  heat :  and  when  dissolved  and  supersaturated  by  pure  nitric  acid,  the  solution 
gives  a  faint  haze  with  solution  of  nitrate  of  baryta,  and  is  entirely  precipitated  by  100 
minims  of  solution  of  nitrate  of  silver." — Ph.  Ed. 

Pure  Cardonate  of  Potash  "  does  not  lose  weight  at  a  low  red  heat:  and  a  solution 
supersaturated  with  pure  nitric  acid  is  precipitated  either  faintly,  or  not  at  all,  by  solution 
of  nitrate  of  baryta  or  nitrate  of  silver." 

Physiological  Effects. — Its  effects  are  in  quality  precisely  those  of 
caustic  potash  already  described,  but  their  intensity  is  much  less,  on  account 
of  the  presence  of  carbonic  acid,  which  diminishes  the  alkaKne  properties  of 
the  base.    "When  it  is  taken  into  the  stomach  in  large  quantities,  it  acts  as 
a  powerfully  caustic  poison,  sometimes  inducing  death  in  twelve  hours,  and 
producing  symptoms  of  irritation  somewhat  resembling  those  caused  by  the 
mineral  acids  :  at  other  times,  however,  the  patient  recovers  from  the  immediate 
effect  of  the  alkali,  but,  in  consequence  of  the  altered  condition  of  the  alimen- 
tary canal,  the  assimilative  process  cannot  be  carried  on ;  and,  after  dragging 
on  a  miserable  existence  for  a  few  weeks,  the  unfortunate  sufferer  dies  of 
absolute  starvation.    And  lastly,  in  some  cases  the  caustic  operation  of  the 
poison  is  principally  confined  to  the  oesophagus,  causing  stricture  and  death. 
In  a  case  related  by  Sir  Charles  Bell,^  a  patient  swallowed  soap  lees,  which 
produced  inflammation,  terminating  in  stricture.     She  lingered  for  twenty 
years,  and  died  literally  starved.    Several  other  cases  have  been  detailed.^  In 
one  case  no  vomiting  occurred,  but  death  took  place  from  suffocation.^  A 
weak  solution  of  carbonate  of  potash  produces  no  change  in  the  sanguineous 


'  Surgical  Observations,  part  i.  p.  82. 

^  Christison,  On  Poisons. 

'■'  Lancet,  1834-5,  vol.  ii.  p.  660. 
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particles  drawn  from  the  body  :  a  saturated  solution  slightly  and  gradually 
diminishes  their  size. 

Uses. — This  salt  is  employed^  in  medicine,  in  most  of  the  cases  already 
mentioned  when  describing  the  uses  of  caustic  potash.  For  example,  as  an 
antacid  in  dyspeptic  affections ;  as  a  diuretic ;  as  an  antacid  in  that  form  of 
lithiasis  which  is  accompanied  with  an  increased  secretion  of  lithic  acid,  or 
thelithates;  in  those  forms  of  inflammation  in  which  there  is  a  tendency 
to  the  formation  of  false  membranes ;  in  gout,  &c.  On  the  recommendation 
of  Mascagni/  it  has  been  employed  in  peripneumonia,  and  other  inflammatory 
diseases  with,  benefit.  Mixed  with  cochineal,  it  is  a  popular  remedy  for 
hooping-cough.  Externally  it  has  been  applied  in  the  form  of  a  solution 
to  wounds ;  as  an  injection  in  gonorrhosa,  and  as  a  coUyrium  in  some  affections 
of  the  cornea.  Lastly,  it  is  sometimes  employed  in  the  manufacture  of  the 
common  effervescing  draught,  made  with  either  the  citric  or  tartaric  acid. 

C 17  gi's.  of  commercial  crystals  of  Citric  Acid, 
20  grs.  of  Carbonate  of  Potash  are  saturated  by  about  <  18  grs.  of  crystals  of  Tartaric  Acid, 

(.  4  flaidracbms  of  Lemon  J uice. 

Administeation. — It  may  be  given  either  in  the  solid  or  liquid  state.  In 
the  solid  state  it  is  given  in  doses  of  from  gr.  x.  to  5ss. 

Antidotes. — When  swallowed  as  a  poison,  the  antidotes  are  oils  or  acids, 
as  already  mentioned  for  caustic  potash. 

LIQUOR  POTASSiE  CARBONATIS,  Jj.  ;  Folassce  Carho7iatis  Liquor,  J).-, 
Aqua  Kali ;  Solution  of  Carbonate  of  Potash;  Liquamcm  Tartari, 
BQU  Oleum  Tar  tar  i  per  deliquium ;  Lixivium  Tartari;  Aqua  Kali  pra- 
parati ;  Liquor  Potassm  Subcarhonatis.  (Carbonate  of  Potash,  '^w. ; 
Distilled  Water,  Oj.  dissolve  and  strain,  L.) ;  (Pure  Carbonate  of  Potash,  ^x. ; 
Distilled  Water,  6j.  Dissolve  and  filter.  The  sp.  gr.  of  this  solution  is 
1-310,  D.) — A  colourless,  inodorous  solution.  Prepared  according  to  the 
London  Pharmacopoeia,  its  sp.  gr.  is  1-473.  That  of  the  Dublin  CoUsge  is 
1-310.— Dose,  mx.  to  fsj. 


2.  Potassse  Bicarbonas.  — Bicarbonate  of  Potash. 

Formula  KO,2C02,HO.    Equivaletd  Weight  100. 

History.  This  salt,  formerly  called  carSo/^a/^  of  potash  or  aerated  kali, 

was  first  prepared  by  Cartheuser,  in  1757.  It  is  sometimes  called  Ber- 
thollefs  neutral  carbonate  of  potash.  Wollaston  first  demonstrated  that 
this  salt  contained  twice  as  much  acid  as  the  preceding  one. 

Preparation.— The  London  College  has  removed  this  compound  to  the 
Materia  Medica.  The  two  other  British  Colleges  give  directions  for  its  pre- 
paration. The  process  of  the  Dublin  College  is  based  on  a  recent  improve- 
ment for  the  manufacture  of  this  salt : — 

Take  of  Carbonate  of  Potash  from  Pearlasli,  one  ponud;  DisiUled  Water,  one  quart ; 
Muriatic  Acid  of  commerce,  one  pint  and  a  half;  Water,  three  pints ;  Cha  k  ni  small 
fragments,  one  pound,  or  a  sufficient  quantity.     Dilute  the  muriatic  acid  witli  the 

>  Mmona  delta  Society  Ilaliana  delta  Scimze,  t.  xi.  Modcnn.  1804;  Negri.  Loiid.  Med.  Gaz. 
rol.  xiv.  p.  713. 
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water  and  having  dissolved  the  carbonate  of  potash  in  distilled  water,  filter  the  solution 
into  a  three-pint  bottle  capable  of  being  tightly  closed  by  a  cork  traversed  bv  a  gla^ss 
tube  sufficiently  long  to  pass  to  the  bottom  of  the  solution.  A  second  bottle,  in  the 
bottom  of  which  a  few  holes  are  drilled,  and  the  mouth  of  which  admits  of  being  closed  by 
a  cork  also  traversed  by  a  glass  tube,  having  been  filled  with  the  chalk,  and  placed  in  a 
glass  or  porcelain  jar  of  the  same  height  with  itself,  but  of  somewhat  larger  diameter,  the 
exterior  ends  of  the  two  tubes  are  to''be  connected  air-tight  by  a  tube  of  vulcanised  Indian 
rubber.  The  cork  of  the  bottle  containing  the  carbonate  of  potash  being  placed  loosely, 
and  that  of  the  other  bottle  tightly  in  its  place,  and  the  muriatic  acid  having  been  poured 
into  the  jar  in  which  is  lodged  the  perforated  bottle  containing  the  chalk,  the  liberation  of 
carbonic  acid  commences ;  and  as  soon  as  it  is  judged  that  a  sufficient  amount  of  it  has 
been  developed  to  expel  completely  the  air  from  the  apparatus,  the  cork  of  the  carbonate 
of  potash  bottle  is  to  be  forced  in  quite  tight,  and  the  process  is  to  be  abandoned 
to  itself  for  a  week.  At  the  end  of  this  time  numerous  crystals  of  the  bicarbonate 
of  potash  will  have  formed,  which  are  to  be  removed,  shaken  in  a  capsule  with  twice  their 
bulk  of  cold  water,  which  is  to  be  rapidly  decanted,  next  drained,  and  finally  dried  on 
bibulous  paper  by  mere  exposure  to  the  atmosphere.  The  mother-liquor,  if  filtered,  and 
concentrated  to  one-half,  at  a  temperature  not  exceeding  110°,  will  yield  additional  crystals. 

The  tube  immersed  ui  the  solution  of  carbonate  of  potash  will  have  to  be  occasionally 
cleared  of  the  crystals  with  which  it  is  liable  to  become  plugged,  else  the  process  will  be 
suspended. 

In  this  process  each  equivalent  of  carbonate  of  potash  unites  with  an  ad- 
ditional equivalent  of  carbonic  acid,  and  thereby  forms  the  bicarbonate.  The 
silicic  acid  is  separated  partly  while  the  carbonic  acid  is  passing  through  the 
solution,  and  partly  during  the  crystallisation  of  the  bicarbonate. 

At  Apothecaries'  Hall,  London,  the  process  is  conducted  in  two  iron 
vessels ;  in  one  of  which  carbonic  acid  is  generated  (by  the  action  of  sulphuric 
acid  on  whiting),  in  the  other  is  contained  the  solution  of  carbonate  of  potash, 
through  which  the  carbonic  acid  is  passed.  '^The  following  proportions 
may  be  used  for  the  preparation  of  bicarbonate  of  potassa  upon  the  large  scale  : — 
100  lbs.  of  purified  carbonate  of  potassa  are  dissolved  in  17  gallons  of  water, 
which,  when  saturated  with  carbonic  acid,  yield  from  35  to  40  lbs.  of  crystal- 
lised bicarbonate ;  50  lbs.  of  carbonate  of  potassa  are  then  added  to  the 
mother-liquor,  with  a  sufficient  quantity  of  water  to  make  up  17  gallons,  and 
the  operation  repeated  {Hen?iell)."^  Sulphuric  is  preferable  to  muriatic  acid 
for  generating  carbonic  acid,  as  being  both  cheaper  and  less  volatile.  [The 
volatihty  is  prevented  by  a  proper  degree  of  dilution,  as  in  the  process  of  the 
Dubhn  College.  The  sulphate  of  lime  formed  when  sulphuric  acid  is  used, 
is  a  pasty  insoluble  compound  which  absorbs  water,  coats  the  carbonate  of 
lime,  and  tends  to  arrest  chemical  action.  The  escape  of  a  little  hydrochloric 
acid  would  have  only  the  effect  of  producing  a  little  chloride  of  potassium 
in  the  bicarbonate.  Prom  this  the  bicarbonate  would  be  separated  by  crystal- 
lisation.— Ed.] 

The  Minhurgh  College  directs  it  to  be  prepared  from  Carbonate  of  Potash,  ?vj. ;  and 
Carbonate  [Hydrated  Sesquicarbonate]  of  Ammonia,  ^iiiss.  Triturate  the  Carbonate  of 
Ammonia  to  a  very  fiue  powder ;  mix  with  it  the  Carbonate  of  Potash  ;  triturate  them 
thoroughly  together,  adding  by  degrees  a  very  little  Water,  till  a  smooth  and  uniform 
pulp  be  formed.  Drv  this  gradually  at  a  temperature  not  exceeding  140°  triturating 
occasionally  towards  the  close,  and  continue  the  desiccation  till  a  fine  powder  be  obtained 
entirely  free  of  ammoniacal  odour.  ' 

In  this  process  the  volatility  of  the  ammonia  and  the  affinity  of  the  carbonate 
of  potash  for  more  carbonic  acid,  cause  together  the  decomposition  of  the 

'  Brande,  Manual  of  Chemistry,  6th  edit.  p.  598. 
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sesquicarbonate  of  ammonia  :  the  ammonia,  with  a  small  portion  of  carbonic 
acid,  is  disengaged,  while  the  remaining  acid  converts  the  carbonate  into  the 
bicarbonate'  of  potash.  The  process  adopted  by  the  Edinburgh  College  is 
that  commonly  known  as  Cartheuser's  procesn.  MM.  Henry  and  Guibourt^ 
give  the  following  directions  for  its  performance  : — 

Dissolve  500  parts  of  (pure)  carbonate  of  potash  in  1000  parts  of  distilled 
water,  and  filter ;  place  the  solution  in  a  porcelain  vessel  in  a  salt-water 
bath,  and  gradually  add  300  parts  of  pulverised  carbonate  of  ammonia  ; 
slightly  agitate  the  liquor  until  only  a  feeble  disengagement  of  ammonia  is 
perceived,  then  filter  over  a  heated  vessel,  and  put  aside  to  cool.  The  pro- 
portions employed  by  Geiger^  are  somewhat  different :  they  are — a  pound  of 
carbonate  of  potash,  sixteen  ounces  of  water,  and  six  ounces  of  carbonate  of 
ammonia. 

Properties. — It  is  a  crystalline,  colourless  solid.  The  crystals  belong  to 
the  oblique  prismatic  system.  j,^^  ^.g 

The  primary  form  is,  according 
to  Mr.  Brooke,^  a  right  oblique- 
angled  prism.  It  is  inodorous, 
has  an  alkaline  taste,  and  reacts 
very  feebly  as  an  alkali  on  ve-  m 
getable  colours.    It  is  soluble 


Pig.  77. 


T 


Modified  Prism  of 
Carbonate  of  Potash. 


Prism  derived  hy 
Cleavage. 


in  four  times  its  weight  of  water 


afc  60°  E.,  bat  is  insoluble  in 
alcohol.  When  exposed  to  the 
air,  it  undergoes  no  change. 
"When  exposed  to  a  red  heat,  it 
gives  out  half  its  carbonic  acid,  and  becomes  the  carbonate. 

Characteristics.— presence  of  carbonic  acid  and  potash  in  this  salt  is 
known  by  the  tests  for  these  substances  before  mentioned.  Erom  the 
carbonate  of  potash  it  is  best  distinguished  by  a  solution  of  perchloride  of 
mercury,  which  causes  only  a  slight  white  precipitate  or  opalescence  with  it  ; 
whereas  'with  the  carbonate  it  causes  a  copious  brick-red  precipitate.  This 
test  however,  will  not,  under  all  circumstances,  detect  the  carbonate;  as 
when  the  quantity  is  very  smaU,  or  when  chloride  of  sodium  is  present. 
Sulphate  of  magnesia,  which  precipitates  the  carbonate,  gives  no  precipitate 
with  the  bicarbonate  until  the  mixture  has  been  boiled.  Neither  this  nor  any 
other  test  will  prove  the  total  absence  of  carbonate. 

Composition.— The  composition  of  this  salt  is  as  follows  :— 


Atoms.     Eq.  Wt.  Berard. 

„  ,   .                                             ...    1               47    48-92 

-  V,- 2               44    43  01 

Carbonic  acia                                                       ^  g.Q^ 

"Water          

1             100    100-00 


VauqiieKv. 

...  46 
...  47 
...  7 


100 


Crystallised  Bicarbonate  of  Potash... 

Impurities.— The  presence  of  chlorides  and  sulphates  may  be  recognised 
this  salt  as  in  carbonate  of  potash  (see  ante,  p.  491).    Perchloride  of 


1  Pharmacopee  BauonnSe,  3mc  ed.  p.  005,  Pans,  1841. 

2  IJandbuch  der  Pharmacie,  Site  Ann.  Tn„rt,nl  nf '^rienrr  \o\ 
^  Annals  of  Philmnphj,  N.  S.  vol.  vi.  p.  43;  also  Levy,  in  Quarterly  Journal  of  Snmce,  ^o\. 
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mercury  may  be  employed  to  detect  carbonate  of  potash,  with  which  it  forms 
a  brick-red  coloured  precipicate. 

Deliquesces  in  air.  The  solution  changes  the  colour  of  turmeric  to  red  brown.  When 
neutralized  by  nitric  acid,  carbonate  of  soda  and  chloride  of  barium  throw  down  nothing, 
and  nitrate  of  silver  gives  only  a  very  faint  precipitate.  100  grams  of  the  salt  exposed  to 
a  strong  heat  lose  only  16  grains  of  water,  and  the  same  quantity  added  to  diluted  sul- 
phiu-ic  acid  evolve  26  3  grains  of  carboni.c  acid.  It  should  be  kept  in  a  well-closed  (green 
glass)  bottle.— PA.  Lond.  _ 

A  solution  in  40  parts  of  water  does  not  give  a  brick-red  precipitate  with  solution  ot 
corrosive  sublimate and  when  supersaturated  with  nitric  acid,  la  not  affected  by  a  solution 
of  nitrate  of  baryta  or  nitrate  of  silver. — Ph.  Hd. 

Physiological  Effects. — The  effects  of  this  salt  are  similar  to  those  of 
the  carbonate  of  potash,  except  that  its  local  action  is  much  less  energetic,  in 
consequence  of  the  additional  equivalent  of  carbonic  acid.  Hence  it  is  an 
exceedingly  eligible  preparation  in  hthiasis  and  other  cases  where  we  want  its 
constitutional,  and  not  its  local,  action. 

[The  neutral  salts  of  potash,  combined  with  vegetable  acids,  _  according 
to  Wohler  undergo  oxidation  in  the  blood,  and  are  transformed  into  bicar- 
bonates. 

Thus  the  neutral  (bibasic)  tartrate  of  potash  may,  with  the  addition  of  ten 
atoms  of  oxygen,  produce  two  equivalents  of  bicarbonate  of  potash,  together 
with  four  of  carbonic  acid  and  four  of  water. 

2K0,C«H^0'°+  10O  =  2KO  +  800^  -1-  4H0 

=  2(KO,2CO-)  +  (4C02  +  4H0) 

This  carbonate,  easily  decomposed  by  any  acid,  is  equivalent  to  a  free  alkali. 
Thus  these  salts  fulfil  a  double  function.  They  may  supply  the  respiratory 
process ;  they  may  also  act  on  the  blood  and  on  the  secretions  like  alka- 
hes.i— Ed.] 

Uses. — It  may  be  employed  for  the  same  purposes  as  caustic  potash,  except 
that  of  acting  as  an  escharotic.  Thus  it  is  used  as  an  antacid,  to.  modify  the 
quality  of  urine,  in  plastic  inflammation,  in  glandular  diseases  and  affections  of 
the  urinary  organs.  It  is  the  active  ingredient  of  a  popular  lithonlytic 
called  constitution  water.  But  its  most  frequent  use  is  that  for  making 
effervescing  draughts,  with  either  citric  or  tartaric  acid.  The  proportions  are 
as  follows : — 

20  grs.  of  crystallised  Bicarbonate  of  Potash  ^re        ^^'^  1  ""Tl^'f  T^fn'V/.?]^™  "^'^ 

saturated  by  about  ]      f       '^'^^ff^^^^  ^^I't^™ 

(.  3§  drachms  of  Lemon  Juice. 

Where  there  is  great  irritability  of  stomach,  I  beheve  the  effervescing 
draught,  made  with  bicarbonate  of  potash  and  citric  acid,  to  be  more  efficacious 
than  that  made  with  carbonate  of  soda  and  tartaric  acid.  The  citrate  of 
potash  which  is  formed  promotes  slightly  the  secretions  of  the  aHmentary 
canal,  the.  cutaneous  transpiration,  and  the  renal  secretion ;  and,  like  other 
vegetable  salts  of  potash,  renders  the  urine  alkahne. 

Administration. — This  salt  may  be  given  in  doses  of  from  gr.  x.  to  "-r. 
XV.,  or  to  the  extent  of  half  a  drachm,  or  even  a  drachm. 


1, 


POTASSiE  AQUA  EFFEllVESCEKS,  E. ;  Ejfervescing  Solution  of  Potash  ; 
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'  Hcodlnnd,  On  ihff  Aclion  of  Medicines,  p.  114, 
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Potash  Water.  (Bicarbonate  of  Potash^  5j. ;  Distilled  Water,  Oj,  Dissolve 
the  salt  in  the  water,  and  transmit  through  the  solution  Carbonic  Acid  Gas 
under  strong  pressure.  Keep  the  solution  in  a  well-stoppered  vessel.) — This 
is  a  solution  of  bicarbonate  of  potash  surcharged  with  carbonic  acid.  It  is  an 
agreeable  mode  of  exhibiting  bicarbonate  of  potash,  without  injuring  its  medi- 
cinal power.  It  may  be  extemporaneously  imitated  by  pouring  a  bottle  of 
soda-water  (i.  e.  carhonic  acid  ivater)  into  a  tumbler  containing  grs.  xx.  of 
bicarbonate  of  potash. 

[This  compound  was  formerly,  introduced  into  the  London  Pharmacopoeia 
under  the  name  of  Liquor  Potasace  Eff'ervescens.  The  solution  is  now  very 
extensively  employed  as  a  diet-drink ;  and  one  of  the  most  convenient  appa- 
ratuses for  preserving  the  water  for  constant  use  is  the  syphon  vase  patented 
by  Mayo  and  Watson.  In  this  the  water  is  constantly  under  pressure,  and 
any  quantity  can  be  drawn  without  removing  the  carbonic  acid  from  that  which 
remains. — JSd.] 

1.  LEMON  AND  KAII. — Under  this  name  is  kept  in  the  sliops  a  mixture 
professedly  composed  of  powdered  white  sugar,  dried  and  powdered  citric 
acid,  and  powdered  bicarbonate  of  potash  ;  but  on  account  of  its  deliquescence 
the  citric  acid  is  usually  replaced  by  tartaric  acid.  _  This  mixture  is  employed 
as  an  extemporaneous  effervescing  draught.  As  it  abstracts  water  from  the 
atmosphere,  it  must  be  preserved  in  a  well-stoppered  bottle  (see  Fulveres 
Effervescentes,  Ph.  Ed.  and  Dubl. ;  also  Sodoa  Bicarlonas,  post). 


43.  POTASSII  TERSULPHURETUM.-TERSULPHURET 

OF  POTASSIUM. 

Formula  KS^    Equivalent  Weight  87. 

HiSTOEY.— Geberi  ^^ras  acquainted  with  the  solubility  of  sulphur  in  an 
alkaline  solution ;  but  Albertus  Magnus  taught  the  method  of  procuring 
sulphuret  of  potassium  by  fusion.  The  preparation  kept  m  the  shops  under 
the  name  of  sulphuret  of  poiassiiim  [potassii  sulphur eium,  L.  E.)  or 
liver  of  sulphur  {hepar  sulphuris,  D.)  is  a  mixture  of  tersulphuret  of  potas- 
sium (to  which  it  owes  its  essential  properties)  and  some  oxysalts  of  potash. 

Peeparation.— The  process  for  the  preparation  of  this  compound  m  the 
Edinburgh  Pharmacopoeia  is  as  follows  : — 

Take  of  Sulphur,  ^i. ;  Carboaate  of  Potass,  ^iv.  Triturate  tbem  well  together  and 
heat  them  in  a  covered  crucible,  untU  they  form  a  umform  fused  mass,  wbch,  when  cold,  is 
to  be  broken  into  fragments  and  kept  in  well-closed  vessels. 

The  following  is  the  Dubhn  process  :— 

Take  of  Sublimed  Sulphur,  four  ounces;  Carbonate  of  Potash  from  Pcarlash,  first 
dried,  and  then  reduced  to  powder,  seven  ounces.  Mix  tl'esc  ingredients  in  a  warn 
mortar,  and  Iiaving  introduced  them  into  a  Hessian  crucible,  let  this  be  heated,  fust 
gradually,  until  effervescence  has  ceased,  and  finally  t^  low  ^^^ness,  so  as  to  pn^du^^ 
perfect  tision,  and  let  its  licpiid  contents  be  hen  poured  into  an  iron  «^M>.  ^^^^^/f  « 
Loud  vessel  should  be  inimediately  inverted,  so  as  to  cxckide  the  air  '^^^'^  ^^^^ 
possible,  while  solidification  is  taking  place.    Tlic  solid  product  thus  obtained  should. 


>  Invention  of  Verity,  chap.  vi. 
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when  cold,  be  broken  into  fragments,  and  immediately  enclosed  in  a  green  glass  bottle, 
furnished  with  an  air-tight  stopper. 

When  sulpliur  and  commercial  carbonate  of  potash  are  fused  together, 
water  and  carbonic  acid  are  evolved.  Part  of  the  potash  is  decomposed,  its 
potassium  combining  with  sulphur  to  form  a  sulphuret  of  potassium ;  while 
its  oxygen  unites  with  sulphur  to  form  one  or  more  acids  which  combine  witti 
some  undecomposed  potash.    A  portion  of  the  carbonate  of  potash  remains 

undecomposed.  .  t     -,  ^  .  c 

Assuming  with  Berzelius  that  a  tersulphuret  of  potassium  and  sulphate  ot 
potash  are  produced,  the  following  equation  represents  the  changes  :— 1  0  S  +  4 
(KO,C02)  =  3(KS3)-|-KO,SOH4C02.  The  excess  of  carbonate  of  potash 
employed  is  presumed  to  remain  unchanged. 

Properties. — When  fresh  prepared,  it  has  a  liver-brown  colour ;  and  hence 
the  common  name  hepar  sulphuris.  Its  taste  is  acrid,  bitter,  and  alkaline. 
If  quite  dry  it  is  inodorous,  but  when  moistened  it  acquires  the  odour  of  hydro- 
sulphuric  acid.  Exposed  to  the  air  it  undergoes  decomposition,  from  the 
action  of  aqueous  vapour  and  oxygen.  It  becomes  green  and  moist,  and 
ultimately  whitish.  This  change  depends  on  the  absorption  of  oxygen,  in 
consequence  of  which  part  of  the  sulphur  is  deposited,  while  a  portion  of  the 
sulphuret  of  potassium  is  converted  into  hyposulphite,  afterwards  into  sulphite, 
and  ultimately  into  sulphate  of  potash.  Sulphuret  of  potassium  is  soluble  in 
water,  and  the  solution  has  a  strong  alkaline  reaction. 

Characterm'ics. — Hydrochloric  acid  causes  the  evolution  of  hydrosulphuric 
acid  gas,  and  the  precipitation  of  sulphur ;  the  solution  of  the  sulphuret  in 
water  produces  a  reddish  or  black  precipitate  with  a  solution  of  lead.  That  it 
contains  potassium  may  be  determined  thus : — Add  excess  of  hydrochloric 
acid  to  a  solution  of  it ;  boil,  and  filter.  The  tests  for  potash  may  then  be 
applied. 

Fresh  broken,  it  exhibits  a  brownish-yellow  colour.  Dissolved  in  water,  or  acids,  it 
evolves  the  odour  of  hydrosulphuric  acid.  The  aqueous  solution  is  of  a  yellow  colour. 
[It  throws  down  a  red  precipitate  from  acetate  of  lead,  which  soon  becomes  black. 
By  exposure  to  the  air,  or  by  long  keeping  in  imperfectly  stoppered  vessels,  it  absorbs 
oxygen,  and  being  converted  into  sulphate  of  potash  becomes  nearly  colourless,  sparingly 
soluble  in  water,  emits  no  smell  of  hydrosulphuric  acid,  and  gives  a  white  precipitate  of 
sulphate  of  lead  when  added  to  the  acetate  of  that  metal. — Ed.] 

Composition. — Berzelius^  says  that  if  100  parts  of  carbonate  of  potash  be 
fused  with  58-22  of  sulphur,  the  product  is  a  mixture  of  three  equivalents  of 
tersulphuret  of  potassium  and  one  equivalent  of  sulphate  of  potash ;  and  he 
adds,  that  if  less  than  the  above  proportion  of  sulphur  be  employed,  a  portion 
of  carbonate  of  potash  remains  undecomposed.  But  Winckler^  has  shown 
that  if  the  carbonate  employed  be  quite  pure,  and  the  operation  be  very  care- 
fully conducted,  no  sulphate  is  obtained,  but  hyposulphite  and  sulphite  of 
potash.  He  fused  together  900  grs.  of  crystallised  basic  carbonate  of  potash 
(dried  at  212°  P.)  with  518  grs.  of  washed  flowers  of  sulphur.  [These  are 
nearly  the  proportions  of  the  Dublin  College.]  The  percentage  composition 
of  the  product  was  as  follows : — 


1  Trailede  Ckimie,  t.  ii.  p.  301,  Paris,  1831. 

^  Berlinisches  Jahrbuch,  Band  xli.  S.  321,  1 839.  A  porrccted  abstract  of  this  paper  is  coiitaiued 
in  the  Pharmaceutisches  Central-Blatt fur  1839,  547. 
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Tursulplmrct  of  potassium   ;  53*2905 

Hvposulpliite  of  potash    29  4580 

Sulphite  of  potash    6-8613 

Sulphate  of  potash    0-7730 

Carbonate  of  potash    2-8780 

Loss   .  6-7392 

Hepar  Sulphuris    100-0000 

Physiological  Effects,  a.  OnVegelahles. — There  can  be  no  doubt 
that  this  compound  is  a  powerful  poison  to  plants,  although  I  am  not 
acquainted  with  any  experiments  made  with  it. 

/S,  On.  Animals  generally. — Prom  the  experiments  of  Orfila^  on  dogs, 
sulpliuret  of  potassium  appears  to  be  a  powerful  narcotico-acrid  poison.  Six 
drachms  and  a  half,  dissolved  in  water,  and  introduced  into  the  stomach, 
caused  convulsions  and  death  in  seven  minutes. 

y.  On  Man. — Its  general  action  has  already  been  referred  to.  Its 
effects  are  analogous  to  those  of  hydrosulphuret  of  ammonia.  In  Hmall 
doses  (as  from  four  to  ten  grains)  it  acts  as  a  general  stunulant ;  increasing 
the  frequency  of  the  pulse,  augmenting  the  heat  of  the  body,  promoting 
the  different  secretions,  more  especially  those  of  the  mucous  membranes,  and 
sometimes  exciting  local  irritation,  marked  by  pain,  vomiting,  and  purging. 
By  continued  use  it  acts  as  a  resolvent  or  alterative,  and  on  this  account  is 
employed  in  certain  forms  of  inflammation.  In  large  doses,  it  is  an  energetic 
narcotico-acrid  poison.  In  two  instances  it  proved  fatal  in  fifteen  minutes  : 
the  symptoms  were,  acrid  taste,  slight  vomiting,  mortal  faintness,  and  convul- 
sions, with  an  important  chemical  sign,  the  tainting  the  air  of  the  chamber 
with  the  odour  of  hydrosulphuric  acid."^  Its  local  action  is  that  of  a  powerful 
irritant :  hence  the  acrid  taste,  burning  pain,  and  constriction  in  the  throat, 
gullet,  and  stomach,  with  vomiting  and  purging.  But  the  nervous  system  is 
also  affected  ;  as  is  proved  by  the  faintness,  the  almost  imperceptible  pulse,  the 
convulsions,  and  (in  some  cases)  sopor.  These  symptoms  are  analogous  to 
those  caused  by  hydrosulphuric  acid;  which,  in  fact,  is  copiously  developed 
in  the  stomach.    It  probably  acts  chemically  on  the  blood,  like  sulphuretted 

hydrogen.  t  •  t 

[jgjjg  Internally,  it  has  been  administered  m  very  obstinate  skm  diseases, 

such  as  lepra  and  psoriasis,  which  have  resisted  all  the  ordinary  means  of  cure. 
It  has  also  been  employed  as  a  resolvent  in  inflammations  attended  Avith 
lymphatic  exudation,  as  croup,  and  in  glandular  enlargements.  In  chronic 
rheumatism,  gout,  hooping-cough,  and  various  other  diseases,  against  which 
it  was  formerly  employed,  it  is  now  rarely  if  ever  administered.  It  ought  not 
to  be  given  as  an  antidote  for  metallic  poisoning,  since  it  is  itself  a  powerful 
poison.  Externally,  it  is  appHed  in  the  form  of  lotions,  baths,  or  ointment,  in 
chronic  skin-diseases,  such  as  eczema,  scabies,  le])ra,  and  pityriasis. 

Admin isTUATioN.— Internally  it  may  be  administered  in  the  dose  of  three 
or  lour  grains  gradually  increased.  It  may  be  given  either  in  solution,  or  in 
the  form  of  a  pill  made  with  soap.  Por  external  use  it  is  employed  in  solution 
in  water,  either  as  a  bath  or  wash,  or  in  the  form  of  ointment.  Lotions  are 
sometimes  made  by  dissolving  an  ounce  of  the  sulphuret  in  two  or  three 

'  Toxicologic  Ge.nerale. 

^  Clirislisou,  Treatise  on  Poisons. 
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quarts  of  water.  The  ointment  is  composed  of  5ss.  of  sulphuret  to  5j-  of 
lard. 

Antidotes. — In  the  event  of  poisoning  by  this  substance,  the  antidote  is  a 
sukition  of  chloride  of  soda  or  of  chloride  of  lime. 

1.  SOLUTIO  POTASSIl  SULPHURETI.  (Washed  Sulphur,  1  part ;  Water  of 
Caustic  Potash,  1 1  parts.  Boil  during  ten  minutes,  and  filter  through  paper. 
Let  the  hquor  be  kept  in  well-closed  vessels.  The  sp.  gr.  of  this  liquid  is 
1-1]  7.) — By  the  mutual  reaction  of  sulphur  and  potassa,  aided  by  the  water 
and  heat,  a  solution  of  sulphuret  of  potassium  and  hyposulphite  of  potash  is 
obtained.  The  colour  of  this  preparation  is  deep  orange.  It  is  sometimes 
administered  in  scabies,  tinea  capitis,  and  other  allied  eruptive  diseases. — 
Dose,  from  nxx.  to  f5j.  sufficiently  diluted  with  water. 

2.  BALNEUM  SILPHIIRATUM ;  Sulphurated  or  Sulphurous  Bath.—V^x^ 
is  prepared  by  dissolving  5iv.  of  sulphuret  of  potassium  in  30  gallons  of  water 
(Eayer).  For  some  purposes  a  small  proportion  of  sulphuret  (as  ^'j-)  will  be 
sufficient.  It  should  be  prepared  in  a  wooden  bathing  vessel. — Used  in  obsti- 
nate skin  diseases,  as  lepra  and  scabies.  If  an  acid  be  added  to  this  bath,  sul- 
phur is  precipitated  and  sulphuretted  hydrogen  evolved.  Care  must  be  taken 
lest  asphyxia  be  produced  by  the  inhalation  of  the  latter.  This  bath  is  an  im- 
portant and  valuable  agent  in  the  treatment  of  saturnine  poisoning,  especially 
lead  colic,  saturnine  arthralgia,  and  paralysis  from  lead.  It  renders  brown  or 
black  and  destroys  the  poisonous  qualities  of  any  portions  of  lead  contained 
on  the  skin,  and  thereby  prevents  the  further  absorption  of  the  poison.  The 
hands,  arms,  buttocks,  and  other  parts  of  the  body  of  painters  and  workmen 
in  white  lead  manufacturies,  are  sometimes  completely  blackened  by  it:i  but 
the  blackness  is  readily  removed  by  a  brush.  The  hair  follicles  frequently 
contain  plumbeous  particles,  and  are  in  consequence  blackened  by  the  bath.  The 
benefit  obtained  by  the  use  of  the  sulphurated  bath  does  not  appear  to  me 
merely  of  a  preventive  nature ;  but  the  great  relief  from  already  existing  symp- 
toms which  patients  usually  obtain  by  the  use  of  this  bath,  induces  me  to  be- 
lieve that  the  sulphuret  becomes  absorbed,  and  acts  in  the  system  as  a  counter- 
poison,  rendermg  inert  the  lead  which  has  already  been  taken  up. 

3.  BALNEUM  SULPUURATUM  ET  GELATmOSUM;  Dupuytren's  Gelatino- 
Sulphurous  Bath.  This  is  prepared  by  adding  one  pound  of  glue 
(previously  dissolved  in  water)  to  the  sulphuretted  bath  above  described. — 
It  may  be  used  as  a  substitute  for  the  waters  of  Bareges  ;  the  glue  representino- 
the  Baregine,  an  organic  matter  found  in  these  waters.  Bareges  waters  have 
been  celebrated  for  cleansing  foul  ulcers,  healing  old  wounds,  and  curinc; 
(jbstinate  skin  diseases.  ^ 


1  A  very  intelligent  pupil  of  mine  (Mr.  J.  L.  Wyatt),  who  had  repeatedly  seen  the  beneficial  effects' 
of  this  balh  on  patients  under  my  care  at  the  London  Hospital,  recommended  its  employment  to  a 
medical  friend,  who  then  had  under  treatment  a  patient  supposed  to  be  suffering  from  tlie  etfeets  of 
lead.    ITie  bath  appears  to  have  been  most  sueeesslul ;  but  the  practitioner  lost  his  iiatient  in  con 
sequence:  for,  various  parts  of  the  body  becoming  of  a  deep  brown  colour  tlic  p-iticnt  and  his 
friends  were  firmly  persuaded  that  the  doctor  had  been  trying  experiments  on  him,  and  conscnuentlv 
on  the  following  day,  the  practitioner  was  informed  that  his  services  were  uo  lou-rer  required  i 
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4.4.  POTASSiE  SULPHATES.-SULPHATES  OP  POTASH. 

Three  compounds  of  potash  with  sulphuric  acid  are  known :  they  are  the 
following : — 

1.  Monosulphate  or  tte  neutral  sulphate  of  potash   KO,SO* 

2.  Sesquisulphate  of  potash   2KO,3S03,HO 

3.  Bisulphate  of  potash    K0,2S0^H0 

It  will  be  perceived  from  this  table  that  the  so-called  sesquisulphate  contains 
the  sum  of  the  constituents  of  the  two  other  salts. 


1.  Potassse  Monosulphas.— Neutral  Sulphate  of  Potash. 

Formula  KO,SO'.    Equivalent  Weight  87. 

History. — ^The  mode  of  preparing  sulphate  of  potash  was  taught  by 
Oswald  Croll,  in  1043.  This  salt  has  been  known  by  various  appellations, 
such  as  specificum  purgans  Paracelsi,  arcanum  duplicatum,  vitriolated 
kali  [kali  viiriolalum),  viiriolated  iaria/r  [tartar  vilriolatum),  nitrum 
vitriolaticm,  sal  polychrest  (literally  signifying  salts  of  many  uses  or 
virtues),  sal  de  duohus,  &c.  It  is  the  sulphate  of  potash  [potassa  sul- 
phas) of  the  Pharmacopoeias,  L.  E.  D. 

Natueal  History.— Sulphate  of  potash  is  found  in  both  bngdoms  of  nature. 

a  In  ihe  Inobganised  Kingdom.— It  has  been  met  with  in  small  quantities  in  some 
mineral  waters  of  Saxony  and  Bohemia,  in  native  alum  in  alum-stone,  and  m  a  mineral 
cB\^edipolyhalite,  in  which  Stromejer  found  no  less  than  27-6  per  cent,  of  the  sulphate  of 

^  ijf  THE  Organised  Kingdom.— It  has  been  found  m  the  root  of  Poljgala  Senega, 
Winter's  bark,  the  bulb  of  garlic,  myrrh,  opium,  &c.  The  blood  and  urine  of  man  also 
contain  it. 

Peepaeation.— It  is  prepai-ed  from  the  residuum  of  the  distillation  of 
nitric  acid. 

Tlip  Undon  Colleae  has  placed  this  article  in  the  Materia  Medica. 

TbP  minburah  and  Lublin  Colleges  order  the  salt  left  after  the  distillation  of  mtric  acid 
+n^p  rlktTvpZn  water  and  its  eicess  of  acid  to  be  neutralised.  The  Edinburgh  College 
tploys  f^f^^^  of  lime);  while  the  Dublm  CoUege 

uTca  bonate  of  potish,  after  neutral  sing  the  acid  of  the  residuum  by  slaked  hme.  The 
neutral  solution  of  sulphate  of  potash  is  then  to  be  evaporated  and  crystulhsed. 

Propeu'iies.- It  usually  crystallises  in  single  or  double  six-sided  pyramids. 
The  two  T3vramids  are  sometimes  united  at  a  common  base,  or  are  separated  by 
a  short  intLvening  prism  (figs.  78  and  79).  These  forms  agree  very  closely 
with  those  belonging  to  the  rhombohedral  system.  But  they  have  been  shown 
bv  Dr  Brewster^  to  be  composite  crystals ;  being  composed  of  several  crystals 
belonging  to  the  right  prismatic  system,  aggregated  so  as  to  simulate  the 
forms^of^the  rhombohedral  system.  If  a  plate  cut  perpendicular  to  the  axis 
of  the  double  pyramid,  be  examinedby  polarised  light,  it  presents  the  tessellated 

,        ;     7  P/ 7.on«7,,v,,/ Wwrt/  vol.  i.  p.  0,  Edinh.  1819.— See  also  Mr.  W.  Phillips, 

f  Levy^  Q^-f-^f--^  of  Science,. ol.... 

fjstunl  im  ;  and  Mr.  Brookes.  M  N.  S.  vol.  vn.  p.  20,  1824. 


Composition  ;  Physiological  Ef^jsots. 

structure  sliown  in  fig.  81 ;  and  each  of  the  six  equilateral  tiianglea  arc  found 
to  have  two  axes  of  double  refraction. 

EiG.  80.  Tig.  81. 


Fio.  78. 


Pig.  79. 


Common  bipyra- 
midal  crystal 

with  short  inter- 
vening prism. 


Ditto  modified. 


Compound  crystal  composed  Tessellatedappearance 

of  three  so  united  that  of aplateof  sulphate 

their  upper  edges  meet  at  of  potash  seen  by 

angles  of  1 20°.  polarised  light. 


Crystals  of  sulphate  of  potash  are  hard,  inodorous,  have  a  saline  bitter  taste, 
and  are  unchanged  by  exposure  to  the  air.  When  heated,  they  decrepitate. 
At  60°  F.  they  require  sixteen  times  their  weight  of  water  to  dissolve  them  : 
they  are  insoluble  in  alcohol.  A  solution  of  them  is  decomposed  by  tartaric 
acid,  which  forms  crystals  of  bitartrate  of  potash. 

Characteristics. — The  characteristics  are  those  of  a  sulphate,  and  of  a 
potash  salt.  To  these  must  be  added  the  crystalline  form  and  relative  solu- 
bility of  the  salt. 

Composition. — The  crystals  contain  no  water  of  crystallisation.  They  are 
thus  composed : — 

Atoms.    Eq.  Wt.        Per  Cent.         Wenzel.  Kirwan. 

Sulphuric  acid    1    40  ......    43-977    45-25    45 

Potash   1    47    54-023    54-75    55 


Sulphate  of  Potash 


87 


100-000    100-00 


100 


Slightly  soluble  in  water.  That  which  is  thrown  down  from  the  solution  by  bichloride 
of  platina  is  yellowish, — that  by  chloi-ide  of  barium  is  white,  and  insoluble  in  nitric  acid. 
It  decrepitates  by  heat,  melts  at  a  red  heat,  but  does  not  lose  weight.  100  grains  dis- 
solved in  water  yield,  wth  chloride  of  barium  and  hydrochloric  acid,  a  precipitate  of 
sulphate  of  baryta,  which  when  dried  at  a  red  heat  weighs  132  grains.— P/i.  Lo7id. 

Physiological  Effects. — Sulphate  of  potash,  when  given  in  moderate 
doses,  usually  operates  as  a  mild  purgative,  without  occasioning  heat,  pain,  or 
any  other  symptoms  of  irritation.  In  doses  of  from  fifteen  to  thirty  grains, 
I  have  used  it  in  hundreds  of  cases,  in  combination  with  a  third  part  of 
powdered  rhubarb,  without  having  ever  witnessed  any  injurious  effects 
therefrom.  I  have  also  given  it,  but  more  rarely,  in  doses  of  a  drachm,  also 
combined  with  rhubarb,  and  without  any  ill  consequences.  Many  of  the 
patients  to  whom  I  have  administered  it  were  labouring  under  mild  diarrhoea. 
In  all  cases  it  has  appeared  to  me  to  act  as  a  mild  and  safe  purgative;  and 
this,  until  recently,  has  been  the  general  property  ascribed  to  it  by  medical 
writers.  In  1839,  Wibmer^  stated  that,  in  doses  of  from  half  a  scruple  to  a 
drachm,  it  operates  as  a  resolvent,  and  promotes  secretion  from  the  alimentary 
canal ;  in  doses  of  from  two  to  six  drachms,  it  acts  as  a  purgative,  and  likewise 
as  a  diuretic,  promoting  all  the  secretions  and  excretions,  but  having  a  less  cool- 


*  Die  Wirkung  der  Arzneiinittel.  tind  Oifle,  7lca  lieft,  Miluchcn,  1835). 
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ing  and  more  of  a  stimulating  operation  than  other  neutral  salts.  In  larger 
doses,  he  adds,  it  produces  alDdomiiial  pain,  violent  diarrhoea,  and  even 
inflammation  of  the  stomach  and  bowels. 

More  recently,^  attention  has  been  drawn  to  its  poisonous  and,  in  several 
instances,  fatal  effects.  In  one  case  two  ounces,  in  another  about  ten  drachms 
in  six  doses,  and  in  a  third  600  grs.  in  three  doses,  are  stated  to  have  proved 
fatal.  Death  is  even  said  to  have  occurred  after,  though  perhaps  not  in  con- 
sequence of,  a  dose  of  about  thirty  grains.  Violent,  but  not  fatal,  effects 
have  also  been  observed  in  other  cases.  In  all  the  three  fatal  cases  above 
referred  to,  the  patients  were  females :  in  one,  the  sulphate  was  given  to 
produce  abortion ;  in  another,  as  a  laxative  after  parturition  ;  in  the  third,  to 
stop  the  secretion  of  milk.  The  symptoms  resembled  cholera:  abdominal 
pain,  vomiting,  purging,  cramps  of  the  extremities,  and  great  exhaustion. 
In  the  second  case  above  referred  to,  death  occurred  two  hours  after  taking 
the  sixth  dose.  In  one  of  the  three  fatal  cases  the  stomach  is  said  to  have 
been  highly  inflamed,  and  blood  effused  on  the  brain  ;  in  the  second  case  tlie 
mucous  membrane  of  the  stomach  and  intestines  was  found  pale,  except  the 
valvulse  conniventes,  which  were  reddened;  in  the  third  case  some  appearance 
of  inflammation  was  observed  in  the  stomach. 

Various  causes  have  been  assigned  for  these  violent  and  fatal  effects.  The 
presence  of  some  deleterious  ingredient  (as  arsenic)  in  the  sulphate  of  potash 
taken,  and  the  mechanical  irritation  of  the  fine  spicula  of  the  powder,  have 
been  respectively  stated  as  the  cause  of  the  death.  But  neither  of  these 
explanations  is  admissible.  In  two  of  the  fatai  doses  the  sulphate  was 
carefully  analysed,  in  one  of  them  by  Mr.  Brande,  in  the  other  by  M. 
Chevallier,  but  no  metallic  or  other  deleterious  ingredient  was  detected. 
The  nature  of  the  effects  (different  from  those  produced  by  the  ingestion  of 
pounded  glass)  ;  the  rapidity  with  which  death  has  occm-red  after  its  use ;  the 
paleness,  in  one  instance,  of  the  ahmentary  mucous  membrane ;  and  the  fact 
that  in  the  case  of  some  other  alkahne  salts,  death  has  equally  resulted  when 
these  agents  were  taken  in  the  form  of  solution,— are  reasons  for  rejecting  the 
hypothesis  of  mechanical  action  as  the  cause  of  the  fatal  effects  produced  by 
sulphate  of  potash.  Although  in  two  of  the  fatal  cases  inflammation  is  men- 
tioned as  having  been  observed  in  the  alimentary  canal,  yet  I  cannot  admit 
that  this  was  the  cause  of  death.  The  symptoms  produced  were  rather  those 
of  cholera  than  of  inflammation  :  the  death  m  one  case  was  too  rapid  to  have 
been  the  effect  of  gastro-intestinal  inflammation ;  the  mucous  membrane  is 
described  in  one  instance  as  having  been  pale;  and  in  none  of  the  cases  were 
the  inflammatory  appearances  such  as  would,  m  my  opinion,  account  lor  the 
symptoms  and  death.  On  the  whole,  then,  I  am  disposed  to  believe  that  the 
poisonous  effects  have  resulted  from  the  absorption  of  the  salt. 

David  2  Deleurye,3  and  Levret,^  have  ascribed  to  sulphate  of  potash  the 
power  of  repressing  the  secretion  of  milk  ;  and  their  observations  have  been 
more  recently  confirmed  by  Mar  tin. ^ 

1  PharmactuticalJourual,  vol.  iii.  p.  256,  1843.  .      ,   r  v       Tr^,«,^,  12mo 

2  msserialion  sur  ce  qu'il  convient  f aire  pour  dimtmer  ou  mpp  tmer  le  Latt  detl  emmet,  i^mo. 

Paris,  1763. 

3  Trails  dea  Accouche  mans,  Paris,  1770. 
VArt  des  Accouchemeiis,  3mc  cd.  Piiris,  170C. 

*  Annalenf.  d.  yemmmte  lleilk.  in  Baden,  3  Jahrg.  II.  3,  S.  14J. 


Glaseu's  Sal  Polychrest.    Sesquisulphate  of  Potash. 


Uses.— Sulphate  of  potash  has  been  found  serviceable  as  a  mild  laxative  m 
disordered  conditions  of  the  ahmentary  canal,  as  at  the  commencement  of  mild 
diarrhoea,  in  dyspepsia,  hepatic  disorders,  and  hemorrhoidal  affections.  It  is 
best  given  in  these  cases  in  combination  with  rhubarb.  Thus  from  five  to 
ten  grains  of  rhubarb  with  from  fifteen  grains  to  a  drachm  of  this  salt  will  be 
usually  found  to  act  mildly  and  eflBciently.  As  a  lactifuge  or  represser  of  the 
milk,  it  has  been  much  used  by  some  of  the  French  accoucheurs  of  the  last 
century,  as  I  have  already  mentioned.  Levret  also  considered  it  a  valuable  pur- 
gative in  the  disorders  of  childbed,  especially  puerperal  fever.  It  has  been  es- 
teemed an  excellent  aperient  for  children.  The  objections  to  its  employment 
are  its  slight  solubility,  and  that  when  given  in  large  doses  to  children  it  is  apt 
to  produce  vomiting. 

It  is  useful,  on  account  of  its  hardness  and  dryness,  for  triturating  and 
dividing  powders,  as  in  the  pulvis  ifecacuanhce,  comjJositus,  in  which  it 
serves  to  divide  the  opium.  Its  powder,  on  account  of  its  hardness  and 
solubility,  is  an  excellent  dentifrice :  the  only  objection  to  its  use  is  its  taste. 

Dose. — It  is  given  in  doses  of  from  fifteen  grains  to  one  or  two  drachms. 
It  is  a  constituent  of  the  j)ulvis  salimis  conipositus,  E. 

POTASSyE  SILFHAS  ClIM  SULPHURE,  "E.  Sal  Polychrestum  Glaseri ; 
Glaser's  Sal  Poli/chrest.  (Nitrate  of  Potash  and  Sulphur,  equal  parts; 
mix  them  thoroughly ;  throw  the  mixture,  in  small  successive  portions,  into  a 
red-hot  crucible ;  and  when  the  deflagration  is  over,  and  the  salt  has  cooled, 
reduce  it  to  powder,  and  preserve  it  in  well-closed  bottles.) —The  sulphur  is 
oxidised  at  the  expense  of  the  oxygen  of  the  nitric  acid,  and  the  resulting 
greyish-white  compound  consists  principally  of  sulphate  of  potash,  mixed 
probably  with  some  sulphite ;  but  the  precise  nature  of  the  compound  has  not 
been  carefully  determined.  Dr.  Christison  states  that  it  "  is  much  more 
soluble  than  sulphate  of  potash,  and  it  crystallises  from  a  state  of  solution  in 
rhombic  prisms  — the  primitive  form  of  that  salt.  Both  the  substance  itself 
and  its  solution  have  a  sulphureous  odour,  but  sulphuretted  hydrogen  is  not 
disengaged  on  a  strong  acid  being  added,  nor  is  sulphuret  of  lead  thrown 
down  by  the  salts  of  that  metal.  The  salts  of  baryta  cause  a  white  precipitate, 
insoluble  in  nitric  acid,  so  that  sulphate  of  potash  is  present.*^^  Dr.  Duncan^ 
says  "  that  in  its  medical  effects  and  exhibition  it  agrees  with  the  sulphureous 
mineral  waters,  which  contain  a  portion  of  neutral  salt."  It  is  used  as  a 
purgative  in  dyspepsia  and  chronic  skin  diseases. — Dose,  ^ss.  to  5j. 


2.  Potassae  Sesquisulphas.  —  Sesquisulphate  of  Potash. 

Formula  2KO,3SO^HO.    Equivalent  Weight  223. 

This  salt  is  probably  a  compound  of  sulphate  of  potash  (KO,SO^)  and  the  hydrated 
bisnlphatc  (K0,2SU',H0) ;  or  of  two  equivalents  of  sulphate  of  potash  2(K0,S0'')  and 
one  equivalent  of  sulphate  of  water  (HO, SO-'').  The  latter  view  is  that  of  Professor 
Graiiam.  This  salt  is  a  frequent  eonstitucut  of  the  salt  remaining  after  the  distillation  of 
the  niti-ie  acid,  and  whicli  was  formerly  called  sal  cnixum  Faracelsi.  It  crystallises  in 
fine,  slender,  prismatic  needles. 


'  Dr.  Clirislisoii'B  .Disiienmlunj^  2d  edit.  1848. 

Ed'ui/jurrjli  DisjHmsalori/. 
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3.  Potassse  Bistdphas.  — Bisulphate  of  Potash. 

Formula  KO,2S03.    JEquivaleni  Weight  127- 

History. — ^The  mode  of  preparing  this  salt  was  taught  by  Lowitz  and 
Link  at  the  latter  end  of  the  last  century.  The  salt  has  had  various  names  ; 
such  as  swpers'ulphate  of  potash,  sal  enixum,  acid  vitriolated  tartar,  and 
sal  auri  philosophicum. 

Preparation. — The  Edinburgh  and  Dublin  Colleges  give  formulas  for  the 
preparation  of  this  salt :  it  is  excluded  from  the  London  Pharmacopoeia. 

The  Minburgh  College  directs  it  to  be  prepared  by  adding  sulphuric  acid  to  a  solution 
of  the  salt  which  remains  after  the  distillation  of  pure  nitric  acid,  boiling  down  and  setting 
aside  the  solutions  that  crystals  may  be  formed. 

The  Dublin  College  prepares  it  from  sulphate  of  potash  in  powder,  three  ounces ;  pure 
sulphuric  acid,  one  iuid  ounce.  Place  the  acid  and  salt  in  a  small  porcelain  capsule,  and  to 
this  apply  a  heat  capable  of  hquefying  its  contents,  and  wliich  should  be  continued  until 
acid  vapours  cease  to  be  given  off.  The  bisulphate,  which  concretes  as  it  cools,  should  be 
reduced  to  a  fine  powder  and  preserved  in  a  well- stoppered  bottle. 

The  salt  which  remains  in  the  retort  after  the  distillation  of  nitric  acid  of 
the  London  and  Edinburgh  Pharmacopoeias,  is  a  bisulphate  of  potash.  If  it 
be  dissolved  in  water,  and  the  solution  allowed  to  crystallise,  neutral  sulphate 
is  first  deposited ;  and,  by  further  evaporation,  some  anhydrous  bisulphate  is 
obtained.  But  by  employing  a  considerable  excess  of  sulphuric  acid  (two 
equivalents),  the  formation  of  the  neutral  sulphate  is  prevented,  and  bisulphate 
only  is  procured.  The  crystals  which  are  first  formed  are  acicular  and  anhydrous ; 
but  this  anhydrous  salt  subsequently  liquefies,  and  forms  rhomboidal  crystals 
of  the  hydrous  bisulphate.  This  change  occurs  the  more  quickly  as  the  excess 
of  acid  is  greater.  ^ 

Properties. — There  are  two  bisulphates  of  potash — the  anhydrous  and 
the  hydrous. 

a.  Anhijdrous  bisulphate  of  potash.— This  appears  m  acute  prisms  or 
acicular  crystals,  whose  sp.  gr.  is  2-277,  and  which  fuse  at  410°  P.  It  may 
be  dissolved  and  crystallised  again  from  a  quantity  of  hot  water  not  more  than 
sufficient  to  dissolve  it :  a  larger  quantity  of  water  decomposes  it.  Left  in 
their  mother-liquor,  the  crystals  disappear,  and  crystals  of  the  liydrated 
bisulphate  are  formed.    The  anhydrous  bisulphate  is  thus  composed  :— 

A{o?ns.       Hq.  Wt.     Fer  Cent.  Jacquelain. 

p  ,  r    1    4'i    37    37  05 

iotasn       g3    gg.gg 

Sulphuric  acid    *     

ABliydrousBisulphate  of  Potash...    1    127    100    lOO'OO 

/3.  Hydrous  bisulphate  of  potash.— T\iQVQ  are  probably  two  hydrous 
bisulphates— one  with  a  single  equivalent  of  water,  and  another  with  two 

equivalents.  ^^■  n   •  i 

Jacquelain^  states  that  the  hydrous  bisulphate  crystallises  partly  in  rhom- 
bohedral  prisms,  whose  spjr^2-]03,  and  which  fu.se  at  38b  -6  lahr.; 

1  rill  this  mode  of  produciug  the  salt,  care  must  be  taken  to  avoid  the  use  of  the  double  salt  of 
sulphate  0  potash  and  lime,  found  by  Mr.  Phillips  as  nu  incrustation  on  the  boiler  ^--^^ 
Zure  sulphate  of  potash  solution  is  eoncentraled,  and  which  is  somet.mes  m.xed  «.tl.  the  sulphate 
of  potash  sold  CPImrmacculicalJournal,  1851-2,  p.  30).— JiD.J 

2  Ann.  de  Ghim.  et  de  Thys.  t.  Ix.x.  p.  311,  IS^'J. 
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and  partly  in  silky  filaments  formed  by  the  union  of  the  rhombohedral  crystals. 
According  to  Mitscherlicli, ^  the  large  crystals  obtained 
out  of  the  watery  solution  are  isomorplious  with  those 
of  sulphur  obtained  by  slow  cooUng  (see  fig.  56); 
while  those  procured  by  fusion  agree  with  the  crystals 
of  feldspar.    Mr.  R.  Phillips^  describes  tlie  primary 
form  of  the  crystal  of  the  hydrous  bisulphate  as  a  right  ^ 
rhombic  prism,  having  but  one  cleavage— namely,     ^^.^^^  ofEydrom  Bisul- 
parallel  to  plane        and  bemg  often  much  flatter         ^^^^^  of  mash. 
than  the  sketch  (fig.  82). 

Hydrous  bisulphate  of  potash  has  a  very  acid  taste,  reacts  strongly  as  an 
acid  on  vegetable  colours,  and  decomposes  the  carbonates  with  effervescence. 
Below  386°-6  P.  it  is  a  white  crystalhne  mass.  It  is  very  soluble  in  water, 
but  is  partially  decomposed  by  that  liquid,  and  the  solution  deposits  neutral 
sulphate  of  potash.  By  a  red  heat  it  is  decomposed,  and  evolves  water  and 
sulphuric  acid :  it  is  then  converted  into  the  neutral  sulphate. 

Characteristics.— VaQ  presence  of  sulphuric  acid  may  be  recognised  by 
the  chloride  of  barium.  When  subjected  for  some  time  to  a  red  heat, 
bisulphate  of  potash  loses  its  water  and  half  of  its  acid.  The  residue  is  the 
neutral  sulphate,  the  potash  of  which  may  be  detected  by  the  characters 
already  mentioned  for  this  substance. 

The  bisulphate  is  distinguished  from  the  neutral  sulphate  by  the  difference 
of  crystalhne  form,  by  its  greater  fusibility,  greater  solubility,  its  acid  taste, 
and  its  action  on  litmus  and  the  alkaline  carbonates.  The  following,  according 
to  Jacquelain,  are  the  differences  between  the  sulphates  of  potash : — 

Names.  formula.        Crystalline  shape.  Sp.gr.  Fusibility. 

1.  Neutral  sulphate  of")       q^s  f      Six-sided   \   „  .      f  Cherry-red 

potash  jKO.bU    ^       p^jgjjjg     j   ^4     ^  ^^^^ 

2.  Anhydrous  bisulphate]  ^Q  2gQ3    Prisms        2-277    410°-6P.')  ''"'T 

of  potash  )  f     posed  by 

3.  Hydrous    bisulphate  ">       oqj    ttq  cqs  f  Rtomhohedral  |   2-163    386°  P    \     ^^^er  and 

of  potash  j      '  '       (.      prisms       )  '  J  alcohol. 

Composition. — According  to  Jacquelain,  Graham,  and  Mitscherlich,  the 
composition  of  hydrous  bisulphate  of  potash  is  as  follows : — 

Jacquelain. 

Atoms.    Eq.  Wt.     Per  Cent.    Bhomb.Frisms.   Silky  Filaments. 

Potash  1    47    34-559    34-55    34-56 

Sulphuric  acid   2    80    58-823    58-48    58*69 

Water    1    9    6-618    6-97    6  75 


Hydrous  Bisulphate  of  Potash  1   136   100-000   100-00   100-00 

But  Geiger,  R.  Pliillips,  and  Dr.  T.  Thomson,  state  that  it  contains  two  atoms 
of  water : — 

Geigee, 

Atoms.  Eq.  Wt.     Per  Cent.  Rhomb.  Prisms.  4,^G- sidedNeedles. 


Potash 


Hydrous  Bisulphate  Potash .. 


1 

...  47  ... 

32-414  ... 

...  32-53   

2 

....  80  .. 

....  55-172  .. 

54-77   

55-43 

2 

....  18  .., 

....  12-414  .., 

....  12-70   

10-74 

1 

,...145  .., 

....100-000  .., 

....10000   

 10000 

Quoted  by  L.  Gmuliii,  Ilatib.  d.  Chejnie,  t.  ii.  p.  40,  41e  Aufl, 
Translation  of  the  Pharmacoj)aia. 
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It  is  probable,  therefore,  tliat  there  are  two  hydrous  bisulphates. 

Physiological  Effects  and  Uses. — It  is  rarely  used  as  a  medicine.  It 
possesses  the  combined  properties  of  sulphuric  acid  and  sulphate  of  potash. 
The  excess  of  acid  renders  its  local  operation  that  of  an  astringent.  When 
swallowed,  it  operates  as  a  mild  purgative,  and  may  be  employed  in  the  same 
cases  as  the  sulphate,  over  which  it  has  the  advantage  of  greater  solubility. 
Conjoined  with  rhubarb,  it  covers  the  bitter  taste  of  the  latter  without  injuring 
its  medicinal  properties.  Dr.  Barker^  says  it  may  be  used  to  form  a  cheaj) 
effervescing  purgative  salt  as  follows  : — 73  grains  of  hisulphate  of  potash  and 
72  grains  of  crystallised  carbonate  of  soda,  to  be  separately  dissolved  in  two 
ounces  of  water,  and  taken  in  a  state  of  effervescence.  In  the  arts,  it  is  used 
as  a  substitute  for  dilute  sulphuric  acid,  for  cleansing  iron  and  other  metallic 
works. 

Administeation. — The  dose  of  it  is  from  gr.  x.  to  ^ij.  properly  diluted. 


45.  Potassii  Chloridum.  —  Chloride  of  Potassium. 

Formula  KCL    Equivalent  Weight  74"5. 

Muriate  of  potash  ;  Febrifuge  or  digestive  salt  of  Sylvius  (sal  digestivum  sen  fehrifugum 
Si/lvii) ;  Regenerated  sea  salt;  Diuretic  sal  ammoniac  {sal  ammoniacum  diureticum) ; 
Potes««e.— Employed  as  a  medicine  by  Sylvius  de  la  Boe  in  the  17th  century.  _  Minute 
cubical  crystals  of  it  have  been  found  in  the  lava  of  Vesuvius.  It  exists,  though  m  minute 
quantities,  in  sea  water  (see  ante,  p.  302),  in  several  mineral  waters,  in  rock  salt,  and  in 
vegetable  and  animal  fluids  {e.  g.  in  the  juice  of  flesh  and  in  animal  milk).  It  is  obtained 
as  a  secondary  product  in  various  chemical  processes ;  as  in  the  manufactui-e  of  tartaric 
acid,  iodine,  chlorate  of  potash,  soap,  glass,  &c.,  and  in  the  refining  of  saltpetre.  It 
occurs  in  prismatic,  cubical,  or  octahedral  crystals.  In  taste  it  resembles  common  salt. 
While  dissolving  in  water,  it  produces  a  much  greater  degree  of  cold  than  cliloride  of 
sodium.  In  its  medicinal  properties  it  resembles  common  salt.  It  was  formerly  used  in 
medicine  as  a  diaphoretic,  resolvent,  and  febrifuge ;  but  of  late  years  it  has  almost  entirely 
fallen  into  disuse.  If,  however.  Dr.  Garrod's  hypothesis  of  the  cause  of  scurvy  be  correct, 
it  might  be  advantageously  mixed  with  common  salt,  and  used  at  table  as  an  anti- 
scorbutic The  dose  of  it  is  3j.  to  5ss.  or  more.  Its  principal  consumption,  at  the 
present  time,  is  in  the  manufacture  of  alum.  It  is  also  occasionally  employed  as  a  test  for 
tartaric  acid. 


46.  Potassse  Hypochloris.  — Hypochlorite  of  Potash. 

Formula  K0,C10.    Equivalent  Weight  90-5. 

A  watery  solution  of  hypochlorite  of  potash  and  of  chloride  of  potassium  constitutes  the 
Eau  de  Javelle,  or  the  solution  of  chloride  of  potash  (liquor  potassa  chloridi),  or  chlorinated 
■potash  water  (aqua  potasscB  chlorinatcB).  It  is  prepared  either  by  passing  chlorm^e  gas 
into  carbonate  of  potash,  so  as  not  quite  to  saturate  the  alkali  ;  or  by  decomposing  511.  of 
chloride  of  lime  contained  in  Oiss.  of  water  by  51  v.  of  carbonate  of  potash  dissolved  in 
Oss  of  water  and  filtering  the  mixture.  The  liquid  owes  its  bleaching  and  disinfecting 
properties  to  the  hypochlorite  of  potash.  Its  medicinal  properties  and  uses  are  similar 
to  tloseof  chloride  of  soda  (see  Sodm  Eypochlous).  It  is  eliminated  by  the  kidneys.  Some 
cases  of  poisoning  with  it  have  occurred.^  It  appeared  to  act  as  a  chemical  imfant. 
Albuminous  liquicfs  (white  of  egg  and  water,  milk,  flour  and  water)  are  the  best  antidotes. 

'  ObsKTvalions  on  the  Dublin  Fharmacopmia,  p.  138.  Dublin,  1880. 
2  A.  S.  Taylor,  On  Fuisons,  p.  284. 
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47.  POTASSiE  CHLORAS.- CHLORATE  OF  POTASH. 

Formula  K0,C10^    Equivalent  Weight  122  5. 

History. — Chlorate  of  potash,  formerly  called  oxymuriate  or  hyper- 
oxijmuriate  of  potash,  was  first  obtained,  in  1786,  by  Mr.  Higgins/  who 
mistook  it  for  nitrate  of  potash.    In  1786  it  was  distinguished  by  Berthollet. 

Preparation. — There  are  several  methods  of  procuring  it : — 

1.  By  the  old  method  it  is  prepared  by  passing  chlorine  gas  slowly  through 
a  cold  solution  of  carbonate  of  potash  placed  in  a  Woulfe''s  bottle.  The 
liquid  is  allowed  to  stand  for  twenty-four  hours  in  a  cool  place,  and  is  then 
found  to  have  deposited  crystals  of  chlorate  of  potash.  These  are  to  be  drained, 
washed  with  cold  water,  dissolved  in  hot  water,  and  re-crystallised. 

When  chlorine  gas  comes  in  contact  with  a  solution  of  carbonate  of  potash, 
three  salts  are  formed: — chloride  of  potassium,  hypochlorite  of  potash,  and 
bicarbonate  of  potash.    4(KO,C02)  -^2C1=2(K0,2C03)  +K0,C10-fKCl. 

Materials.  Products. 

2  eq.  Carbonate  Potash  138      —  2  eq.  Bicarb.  Potash  182 

(2  eg.  Carbonic  Acid  44  —  

2  eq.  Carbonate  Potash  138  -  }  • ;; ; ;  %  leq.Hypochi^X^  }  ^  eq.Hypochl.Potash  90-5 

1  eg.  Potassium  . .  39 
9pn  rhlnrinp  r  1  eg.  Chlorine  35'5/ 

I  eq.  i^monne   1  eg.  Chlorine. . . .  35*5  -  -■  leq.Chlor.Potassium  74-5 

347  347 

In  proportion  as  the  quantity  of  chlorine  increases,  the  bicarbonate  becomes 
decomposed;  carbonic  acid  is  evolved,  and  a  further  quantity  of  hypochlorite 
of  potash  and  chloride  of  potassium  is  produced.  Ey  the  reaction  of  the 
carbonic  acid  on  some  hypochlorite  of  potash,  a  portion  of  hypoelilorous  acid 
is  set  free,  which  gives  the  liquor  a  yellow  tinge.^ 

"When  the  solution  is  strongly  charged  with  hypochlorite,  the  action  of  the 
chlorine  on  the  potash  is  somewhat  changed  :  it  abstracts  the  potassium  from 
the  potash,  and  thereby  forms  chloride  of  potassium  ;  while  the  oxygen  thus 
set  free  combines  with  some  hypochlorite  of  potash,  and  thereby  converts  it 
into  the  chlorate,  the  greater  part  of  which  crystallises.  4Cl  +  4iK04-KOC10 
=4(KCl)-f-KO,C105. 

Materials.  Products. 

4  eq.  Chlorine  142    eq.  Chloride  Potassium  298 

4  eq.  Potash  188   {  *     -P<"«««'«»»  156. 


.  4  eg.  Oxygen  ..    32  - 

1  eq.  Hypochlorite  Potash  90-5   .  1  eq.  Chlorate  Potash..  122-5 

420-6  4^ 

The  residual  liquor  contains  a  little  chlorate,  some  free  hypochlorous  acid, 
and  a  considerable  quantity  of  hypochlorite  of  potash  and  chloride  of  potassium- 

2.  The  preceding  process  is  attended  with  some  practical  difficulties  td 
obviate  which  Professor  Graham^  recommends  that  carbonate  of  potash  be 
mixed  intimately  with  an  equivalent  quantity  of  dry  hydrate  of  lime,  and  the 
mixture  exposed  to  chlorine  gas  :  the  products  are  carbonate  of  lime,  chlorate 


'  Experiments  and  Observations  relative  to  Acetous  Acid,  ^"c.  Lond.  1786 
^  Delmar,  in  Lond.  Edinb.  and  Dubl.  Phil.  Mac/,  for  June  1841,  p.  422. 


Proceedings  of  the  Chemical  Society,  No.  1. 


510  INOEQ  ANIC  BODIES.— Chlobate  op  Potash. 

of  potash,  and  chloride  of  potassium.  6(KO,C02)  +  6(CaO,HO)  +  6C1= 
6(CaO,C02)+5(KCl)-I-  .KO,C105.  By  the  action  of  water,  Liie  chlorate  of 
potash  and  chloride  of  potassium  are  separated  from  the  carbonate  of  lime, 
and  the  chlorate  of  potash  may  be  crystallised  in  the  usual  way. 

3.  According  to  Liebig,  chlorate  of  potash  is  best  obtained  by  dissolving 
chloride  of  lime  in  water,  adding  to  the  solution  chloride  of  potassium,  and 
boiling  to  dryness.  The  mass  is  then  dissolved  in  hot  water,  and  the  solution 
filtered,  if  necessary  :  on  cooling,  a  large  qua,ntity  of  chlorate  of  potash  is 
deposited.  3(CaO,C10  +  CaCl) -hKCl=KO,C105  +  6CaCL  As  the  chloride 
of  Hme  of  commerce  contains  a  variable  proportion  of  lime,  it  is  better  to 
dissolve  a  known  weight  of  slaked  lime  in  water  by  passing  chlorine  through 
it,  by  which  means  the  lime  is  entirely  converted  into  chloride  or  bleacliing 
compound. 

[Mr.  P.  C.  Calvert,  of  Manchester,  ^  finds  that  on  passing  chlonne  gas  at 
ordinary  temperatures  through  a  solution  of  caustic  potash  containing  caustic 
lime  in  suspension,  only  the  hypochlorites  of  potash  and  hme,  and  the  chlorides  of 
potassium  and  calcium,  are  produced ;  but  that  if  the  chemical  action  be  assisted 
by  heat,  chlorate  of  potash  is  formed  in  large  amount  instead  of  the  hypochlorite. 
Mr.  Calvert's  attention  has  been  directed  to  the  best  means  of  producing  by 
this  method  the  largest  amount  of  chlorate  of  potash,— an  object  at  which  he 
has  arrived  by  examining  in  a  series  of  experiments  the  influence  of  solutions 
of  caustic  potash,  more  or  less  concentrated,  upon  the  quantity  of  salt  produced. 
The  process  has  the  commercial  advantage  over  others,  of  being  more  econo- 
mical.   A  solution  was  finally  employed  of  caustic  potash  of  sp.  gr.  I'llO, 
or  containing  10-233  per  cent,  of  real  potash;  consequently  the  quantity  of 
fluid  operated  upon,  1000  fluid  grains,  contained  102-33  grains  of  oxide  of 
potassium.    To  this  hquid  were  added  358  grains  of  qmcldime  previously 
slaked.    The  whole  being  sHghtly  heated,  a  rapid  current  of  chlorine  gas  was 
passed  through,  the  temperature  rising  very  fast  to  180°  P.   owing  to  the 
intensity  of  the  chemical  action.    The  operation  was  considered  complete 
when  the  hquid  refused  to  absorb  any  more  gas;  the  whole  was  then  evapo- 
rated nearly  to  dryness,  the  residue  dissolved  in  boilmg  water,  and  the  hquor 
filtered     After  washing  the  slight  deposit  left  on  the  filter,  the  whole  of  the 
liquors  were  evaporated  for  crystalHsation.    The  amount  of  chlorate  of  potash 
obtained  in  this  experiment  was  equal  to  220  grams,  with  some  salt  still  lelt 
in  the  mother-hquors.    The  last,  no  doubt,  amounted  to  20  grains  owing  to 
the  rather  large  bulk  of  mother-liquors  which  were  preserved,  so  as  to  prevent 
the  chlorate  being  soiled  with  chloride  of  potassium        ,  ^     .  , 

It  is  certainly  remarkable  that  there  should  be  a  determinate  specific 
eravitv  where  the  chemical  reaction  is  broughi  to  bear  in  its  fullest  extent  or 
where,  in  other  words,  the  whole  of  the  potash  is  transformed  into  chlorate, 
while  in  solutions  of  greater  or  less  sp.  gr.  a  smaller  quantity  of  chlorate  is 
produced,  with  a  corresponding  increase  of  chloride  of  potassium.  ifiis 
chemical  reaction  is  rendered  still  more  worthy  of  notice  by  the  influence 
of  the  same  fact  in  modifying  the  afiinity  of  chlorine  for  potassium  or  calcmm 
Thu.  in  a  liquid  of  sp.  gx.  fllO,  we  find  that  calcium  takes  precedence  of 
anus,  in  a  luiuiu  ui  i  b       „l,inrinp  and  nreserves  the  latter  metal  almost 
potassium  m  combining  with  clilorine,  ana  preserves  tuc  idti-u 
entirely  from  the  action  of  chlorine;  while  the  oxygen  disengaged  from  the 


'  FfiaimaceuiicalJourmf,  1850-51. 


Properties;  Charactriitstics;  Composition;  Impurity.  511 

calcium  applies  itself  to  the  chlorine,  to  transform  the  latter  into  chloric  acid, 
^vhich  neutralises  the  potash  only.  This  is  probably  the  only  example  in 
chemistry,  where,  in  the  presence  of  two  bases,  the  chlorine  applies  itself  almost 
entirely  to  one  of  the  metals,  at  the  same  time  that  a  portion  being  oxidised 
forms  an  acid  which  neutralises  the  second  base. — Ed.] 

Properties. — Chlorate  of  potash  crystalHses  in  nearly  rhpmboidal  plates 
belonging  to  the  oblique  prismatic  system.    Its  taste  is  cool,  and  somewhat 
similar  to  nitre.    When  rubbed  in  the  dark,  it  be- 
comes luminous.     It  is  but  slightly  soluble  in  cold  gg 
water,  and  may  be  thus  separated  from  the  chloride. 
100  parts  of  water  at  32°  !F.  dissolve  3*5  parts  of 
chlorate;  at  59°  P.  6  parts;  at  130°  P.  19  parts. 
Chlorate  of  potash  is  a  colourless,  inodorous,  crys- 
talline salt  which  occurs  in  rhomboidal  nacreous  tables ; 
its  taste  resembles  that  of  nitrate  of  potash.    Its  pri- 
mary form  is  an  oblique  rhombic  prism.    The  cleavage 
parallel  to  the  planes  m  and  m'  is  easy,  and  the  cleavage 
planes  brilliant ;  but  the  crystals  are  usually  too  thin 
to  obtain  a  cleavage  plane  parallel  to  p. 

Characteristics. — ^This  salt  is  known  to  be  a  chlorate  by  the  following 
characters  : — "When  heated,  it  fuses  at  400°,  and  when  the  heat  is  raised  to 
about  600°  it  gives  out  oxygen,  and  is  converted  into  chloride  of  potassium 
(see  ante,  p.  273) ;  when  thrown  on  a  red-hot  coal,  it  deflagrates — a  property, 
however,  common  to  several  other  salts.  Sulphuric  acid  gives  it  an  orange-red 
colour,  evolves  chlorous  acid  (peroxide  of  chlorine),  known  by  its  greenish- 
yellow  colour,  and  great  explosive  power  when  heated.  Eubbed  with  sulphur 
or  phosphorus,  it  explodes  violently.  Mixed  with  hydrochloric  acid,  and  then 
with  water,  it  evolves  chlorine,  dissolves  gold,  and  forms  a  bleaching  Hquid. 
The  base  of  the  salt  is  known  to  be  potash  by  the  tests  for  this  substance 
already  mentioned. 

Composition. — It  is  an  anhydrous  salt. 

Atoms.     Eq.  Wi.        Fer  Cent.  Berzelius. 

Potash    1    47    38-37    38-4917 

Chloricacid   1    75-5    61-63    61-5083 


Chlorate  of  Potash  ...    1    122-5    100-00    100-0000 

Impuhity. — Chloride  of  potassium  is  the  usual  impurity.  This  may  be 
detected  by  a  solution  of  nitrate  of  silver  producing  a  white  precipitate 
{chloride  of  silver),  insoluble  in  nitric  acid,  but  soluble  in  ammonia.  Pure 
chlorate  of  potash  undergoes  no  obvious  change  on  the  addition  of  nitrate  of 
silver  to  its  solution. 

In  the  London  Pharmacopoeia  the  following  tests  are  given  to  determine 
the  purity  of  the  salt : — 

Soluble  in  water.  The  solution  precipitates  nothing  -when  nitrate  of  silver  is  added  to 
it.  By  heat  it  liquefies,  and  at  a  red  heat  one  hund'red  grains  yield  nearly  thirl  v-uine 
grains  of  oxygen  gas.  A  very  few  minims  of  sulpluiric  acid  dropped  on  the  crystals  the 
salt  first  becomes  yellow,  after\vards  red,  and  exiiales  yellow  vapours  of  peroxide  of 
chlorme.  llubbed  with  sulpliur,  it  detonates.  If  any  chloride  of  potassium  be  present 
then  nitrate  of  silver,  instead  of  yielding  no  precipitate,  gives  a  white  one  of  ebloride  of 
Sliver,  insoluble  in  mtnc  acid.    When  it  loses  oxygen  by  heat,  the  residnnl  salt  ia 
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chloride  of  potassium,  amounting  to  nearly  61  per  cent,  of  the  chloride  heated.  When 
rubbed  with  phosphorus,  both  detonation  and  combustion  occur.' — Ph.  Lond. 

Physiological  Efpects.  a.  On  Animals  generally . — In  one  series  of 
experiments,  Dr.  O'Shaughnessy^  injected  from  10  to  60  grains  of  chlorate  of 
potash,  dissolved  in  three  ounces  of  tepid  water,  into  the  cervical  vein  of  a 
dog  :  no  ill  effect  was  observed  ;  the  pulse  rose  in  fulness  and  frequency,  the 
urine  was  found  in  a  short  time  to  contain  traces  of  the  salt,  and  the  blood  of 
the  tracheal  veins  had  a  fine  scarlet  colour.  In  another  series  of  experiments 
the  animal  was  stupefied  either  by  hydrocyanic  acid  or  hydrosulphuric  acid 
gas  :  the  brachial  vein  was  opened,  and  a  few  drops  of  excessively  dark  blood 
could  with  difficulty  be  procured.  Half  a  drachm  of  the  chlorate  dissolved 
in  water  of  the  temperature  of  the  blood  was  injected  slowly  into  the  jugular 
vein  :  the  pulsation  of  the  heart  almost  immediately  began  to  return,  and  in 
the  course  of  eight  minutes  scarlet  blood  issued  from  the  divided  brachial 
veins.  In  twenty  minutes  the  animal  was  nearly  recovered,  and  passed  urine 
copiously,  which  was  found  to  contain  the  chlorate. 

/S.  On  Man. — The  action  of  this  salt  on  man  requires  further  investigation. 
It  becomes  absorbed  into  the  blood  and  is  eliminated  by  the  kidneys.  It 
appears  to  act  as  a  refrigerant  and  diuretic,  like  nitrate  of  potash.  By  some 
writers  it  is  denominated  resolvent  and  antiphlogistic.  Wohler  and  Stehberger 
recognised  it  in  the  urine  of  patients  to  whom  it  had  been  exhibited  ;  so  that 
it  does  not  appear  to  undergo  any  chemical  change  in  its  passage  through  the 
system.  This  fact  is  fatal  to  the  hypothesis  of  the  chemico-physiologists, 
who  fancied  that  it  gave  oxygen  to  the  system,  and  was,  therefore,  well 
adapted  for  patients  afflicted  with  scorbutic  conditions,  which  were  supposed 
to  depend  on  a  deficiency  of  this  principle.  Excessive  doses  of  the  chlorate, 
like  those  of  the  nitrate,  would  probably  produce  an  affection  of  the  nervous 
system;  but  I  am  not  acquainted  with  any  satisfactory  case  in  proof.  Du- 
chateau^  says  that  18  grains  taken  at  thrice  caused  convulsions  and  delirium; 
but  the  observation  is  probably  erroneous,  for  others  have  not  experienced 
these  effects  from  much  larger  doses.  Dr.  Stevens*  says  chlorate  of  potash 
gives  a  beautiful  arterial  colour  to  the  venous  blood,  and  reddens  the  gums 
much  faster  than  mercury.  t  j 

Uses  —Chlorate  of  potash  occurs  m  the  Materia  Medica  ot  the  London 
and  Dublin  Colleges,  but  it  is  not  employed  in  any  of  the  pharmaceutical 
preparations.  It  was  originaUy  used  as  a  medicine  for  supplying  oxygen  to 
the  system,  where  a  deficiency  of  that  principle  was  supposed  to  exist.  VVitli 
that  view  is  was  successfully  administered  by  Dr.  Garnetts  m  a  case  of  chrome 
scorbutus  Dr.  Eerriar  also  tried  it  in  scurvy  with  success.^  It  was  subse- 
Quentlv  apphed  in  the  venereal  disease  and  liver  complaints  as  a  substitute 
for  mercurials,  whose  beneficial  effects  were  thought  to  depend  on  the  oxygen 
which  they  communicated  to  the  system.?    It  has  also  been  tried  in  cases  ot 

1  PhiUips's  Translation  of  the  London  FJiamacoiiaia,  1851,  p.  30. 

2  Lancet  for  "L831-2,  vol.  i.  p.  369. 

3  Herat  and  De  Lens,  Diet.  Mat.  Med. 
On  the  Blood,  p.  155. 

^  Duncan's  Annals  of  Medicine,  1797. 

lUllUus.  U  cait.  pp.  504  ana  663  :  »1»  Dr.  Cl«l,olm',  LcUcr,  .„  Ike  same  «-ort.  Preface,  p.  ». 
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debility,  on  account  of  its  supposed  tonic  effects,  but  failed  in  the  hands  of 
Dr  Ferriar.i  in  a  case  of  dropsy  under  the  care  of  the  latter  gentleman  it 
operated  successfully  as  a  diuretic.  More  recently,  it  has  been  used  by  Di  . 
Stevens^  and  others  as  a  remedy  for  fever,  cholera,  and  other  mahgnant 
diseases,  which,  he  supposes,  depend  on  a  deficiency  of  the  saline  matters  m 
the  blood ;  but  as  it  has  been  usually  employed  m  conjunction  with  common 
salt  and  carbonate  of  soda,  it  is  impossible  to  declare  what  share  the  chlorate 
had  in  producing  the  beneficial  effects  said  to  have  been  obtained  by  what  is 
called  the  saline  treatment  of  these  diseases.  Kohler^  tried  it  m  phthisis, 
without  experiencing  benefit  from  it. 

It  appears,  then,  that  most  of  the  uses  of  this  salt  have  been  founded  on 
certain  views  of  chemical  pathology,  some  of  which  are  now  considered  un- 
tenable. It  is  verv  desirable,  therefore,  that  some  person,  unbiassed  by 
theoretical  opinions, "would  carefully  investigate  its  effects  and  uses,  which  I 
am  inclined  to  think  have  been  much  overrated.  In  a  therapeutical  point  of 
view  it  may  be  regarded  as  analogous  to  nitrate  of  potash ;  though  by  some 
it  is  considered  to  hold  an  intermediate  position  between  nitre  and  sal  ammoniac. 

It  is  sometimes  employed  in  scarlatina,  cyuanche  maligna,  stomatitis,  and 
cancrum  oris.  Prequently  it  is  administered  in  conjunction  with  hydrochloric 
acid  as  a  source  of  chlorine  (see  Mistura  et  Gargarisma  Ghlorinii). 

Cotton  wool  impregnated  with  a  concentrated  solution  has  been  employed 
as  a  moxa. 

Administeation.— The  usual  dose  of  it  is  from  ten  or  fifteen  grains  to 
half  a  drachm.  Dr.  Wittman,  in  one  case,  gave  160  grains  daily,  with  a 
little  hydrochloric  acid  immediately  after  it,  to  decompose  it.  The  effects 
were  hot  skin ;  headache ;  quick,  full,  and  hard  pulse ;  white  tongue ;  and 
augmentation  of  urine. 


48.  POTASSII  lODIDUM.— IODIDE  OP  POTASSIUM. 

Formula  KI.    Equivalent  Weight  165. 

History.— This  s2\i,c^Qdi^^o  iodiiret  of  potassiuyn,  and  more  commonly 
hydrioclaie  of  potash  [iiotassce  hydriodas),  was  first  employed  in  medicine 
by  Dr.  Coindet. 

Natural  History. — Iodine  is  contained  in  sea-water  as  well  as  in  sea- weeds, 
in  sponges,  in  oysters,  and  other  marine  mollusca,  but  it  is  probable  that  the 
iodine  is  in  combination  with  sodium  or  magnesium,  and  not  with  potassium. 
[It  is  also  found  in  a  state  of  saline  combination  in  certain  mineral  springs  in 
England  and  on  the  continent. — Ed.] 

Preparation. — -Two  of  the  British  Colleges  give  directions  for  the  prepara- 
tion of  this  salt. 

The  Edinbtcrfjh  College  employs  of  Iodine  (dry),  ^v. ;  Fine  Iron-Wire,  ^iij. ;  Water,  Oiv. ; 
Carbonate  of  Potash  (dry),  ^ij-  and  5vj- 

The  process  of  the  Dublin  College  is  very  similar,  and  one  deseription  may  suiRce 
for  tlie  two.  The  Dublin  College  orders  : — Of  pure  Iodine,  reduced  to  powder,  3ivss. ; 
Filings  or  thin  Turnings  of  Wrought  Iron,  separated  from  impurities  by  a  magnet,  3ij. ; 


VOL.  I. 


1  Op.  cii. 

^  Op.  S7(pra  eit.  p.  296. 

^  Lancet,  for  1836-7,  vol.  i.  p.  83. 
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Pure  Carbonate  of  Potash,  ^iiss.,  or  a  suMoient  quantity  ;  Distilled  Water,  Oiiiss.  Heat 
wently  3V.  of  the  water  with  the  iron  and  siij.  of  the  iodine,  for  twenty  raijiutes,  and  then 
boil  until  the  solution  loses  its  red  colour.  Filter  this  through  paper,  washing  the 
filter  with  5V.  of  water  at  a  boiling  temperature,  and  in  the  solution  tlins  obtained  dis- 
solve, by  digestion  and  shaking,  the  remainder  of  the  iodine.  To  the  carbonate  of  potash, 
dissolved  in  a  quart  of  water,  and  heated  to  212°  in  a  large  porcelain  capsule,  add  tlie 
solution  of  iron  and  iodine,  and  boil  until  effervescence  ceases,  adding,  if  necessary,  a 
little  more  carbonate  of  potash,  so  that  the  liquor  may  be  very  shghtly  alkaline.  Filter 
now,  washing  the  precipitate  with  the  remainiug  pint  of  water  boiling  hot,  and,  having 
evaporated  the  liquid  till  a  pellicle  begins  to  appear  on  its  surface,  let  it  be  set  by  that 
crystals  may  form.  These,  when  dried  on  blotting-paper,  should  be  preserved  in  abottle 
furnished  with  a  perfectly  tight  stopper.  The  liquor  from  which  the  crystals  have  sepa- 
rated will,  by  further  evaporation  and  cooling,  afford  an  additional  quantity  of  the  salt. 

The  following  is  the  theory  of  the  above  process : — An  equivalent  of 
iodine  combines  with  an  equivalent  of  iron,  I-}-Pe  =  FeI.  The  resulting 
iodide  of  iron  is  decomposed  by  an  equivalent  of  carbonate  of  potash,  by  which 
one  equivalent  of  iodide  of  potassium  and  one  of  carbonate  of  iron  are  obtained. 
Pel  +  K0,C02 = KI + FeO,C02. 

Materials.           Composition.  Products. 

neq.  Iodine  1 26   eq.  Iodide  of  Po- 

1  eq.  Iodide  of  Iron  154  <   tassium  ....=  165 

L leg. Iron   28  -, 

lea  Carbonate  of      \]^:^:^  %  ^- ■  1  eg. Protox. Iron=36  , ,^,,„,,, 

  '^^  [l  eq.  Curb.  Aeid  22   Iron  =  58 

223  223  223 

Prepared  by  this  process/  iodide  of  potassium  is  apt  to  be  contaminated,  with 
caibonate  of  potash,  and  it  is  difficult  to  get  rid  of  all  traces  of  iron. 

pSTo  process  for  the  preparation  of  the  compound  is  given  in  the  London 
PharmacopcEia.    It  is  placed  among  the  articles  of  the  Materia  Medica. — Ed.] 

Another  mode  of  preparing  this  salt  was  proposed  by  the  late  Dr.  Turner. 
It  consists  in  adding  to  a  hot  solution  of  caustic  potash  as  much  iodine  as  the 
liquid  will  dissolve,  by  which  means  a  reddish-brown  fluid  is  obtained.  Then 
pass  hydrosulphuric  acid  through  the  liquid  until  it  becomes  colourless.  Apply 
a  gentle  heat,  to  expel  any  excess  of  the  acid ;  filter,  to  get  rid  of  the  free  sulphur, 
and  exactly  neutralize  the  free  acid  present,  with  potash  ]  then  crystallize. 
In  this  process,  when  the  potash  comes  in  contact  with  iodine  two  salts  are 
formed — iodide  of  potassium  and  iodate  of  potash.  61 4-  6K0  =  5KI  +  KO,IO^. 
The  iodate  is  decomposed  by  the  hydrosulphuric  acid,  the  hydrogen  of  whicli 
forms  water,  by  combining  with  the  oxygen  of  the  iodate;  sulphur  is 
precipitated,  and  iodide  of  potassium  remains  in  solution.  KO,I05-|-6HS  = 
KI  +  6HO  +  6S.  Instead  of  decomposing,  by  sulphuretted  hydrogen,  the 
mixture  of  iodate  of  potash  and  iodide  of  potassium,  it  may  be  subjected  to 
a  red  heat  in  a  crucible  of  platinum  or  iron.  The  iodate  gives  out  six 
equivalents  of  oxygen,  and  is  converted  into  iodide  of  potassium.  KO,IO^  = 
KI  +  60.    A  little  iodate  is,  however,  apt  to  escape  decomposition. 

Mr.  Scanlan  informs  me,  that  if  powdered  charcoal  be  intermixed  with  the  two  salts 
before  they  are  subjected  to  heat,  the  deoxidation  of  the  iodate  is  easily  effected  by  the 
carbon. 


'  Messrs.  Smith  propose  to  use,  in  the  above  process,  pure  carbonate  of  potash  prepared  by 
heating  to  redness  crystallised  bicarbonate  of  potash  ;  and  in  order  io  obtain  the  iodide  of  potassium 
free  from  colour,  they  fuse  it  in  nu  iron  pot  {F/iarinaceu(ira/  Journal,  vol.  iii.  pp.  14  and  80). 
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Iodide  of  potassium  may  be  obtained  by  various  other  processes.  Mohr^ 
prepares  it  by  converting  sulphnret  of  barium,  by  means  of  iodine,  into  iodide 
of  barium,  and  decomposing  this  by  sulphate  of  potash.  Another  method  is  to 
boil  lime  with  iodine,  by  which  iodide  of  calcium  and  iodate  of  lime  are  formed, 
and  to  precipitate  the  lime  by  carbonate  of  potash.  The  iodate  of  potash, 
mixed  with  the  iodide,  may  be  decomposed  by  heat,  or  by  protoxide  of  iron.^ 

Properties. — This  salt  occurs  in  white,  somewhat  shining,  transparent,  or 
semi-opaque  cubes,  or  octohedrons,  belonging  to  the  regular  system.  Its  taste 
is  acrid  saline,  somewhat  similar  to  common  salt.  It  fuses  at  a  red  heat,  and 
at  a  very  high  temperature  volatilizes  unchanged.  It  decrepitates  when  heated. 
Both  water  and  alcohol  readily  dissolve  it :  it  requires  only  two-thirds  of  its 
weight  of  water  to  dissolve  it  at  60°  P. .  Its  aqueous  solution  dissolves  iodine, 
forming  a  liquid  called  ioduretied  iodide  of  potassium  [hiniodide  of  potas- 
sium). 

Characteristics. — A  solution  of  this  salt  is  known  to  contain  an  iodide 
by  the  following  tests  : — 

a.  A  solution  of  perchloride  of  mercury  occasions  a  vermilion-red  precipitate  (periodide 
of  mercury)  soluble  in  excess  of  iodide  of  potassium. 

/3.  A  solution  of  acetate  of  lead  produces  a  yellow  precipitate  (iodide  of  lead), 
y.  A  solution  of  nitrate  of  silver  causes  a  pale  yellow  precipitate  (iodide  of  silver). 

b.  Protonitrate  of  mercury  or  calomel  occasions  a  greyish  or  a  greenish  yeUow  precipi- 
tate (protiodide  of  mercury). 

e.  On  the  addition  of  a  cold  solution  of  starch  and  a  few  drops  of  nitric  acid  (or  solution 
of  chlorine,  or,  still  better,  according  to  Devergie,  a  mixture  of  chlorine  and  nitric  acid), 
a  blue  compound  (iodide  of  starch)  is  formed,  which  is  decolorised  at  a  boiling  temperature, 
or  by  caustic  alkali.  [A  modification  ■  of  this  test  cons^ists  in  passing  into  the  mixture  of 
iodide  and  starch,  nitrous  acid  vapour  produced  in  a  bent  tube  by  the  action  of  nitric  acid 
on  copper.  It  should  be  remembered  that  an  excesss  of  chlorine  or  of  strong  nitric  acid 
destroys  the  blue  compound. — Ed  ] 

Bichloride  of  platinum  renders  the  solution  brownish  red  {hiniodide  of  platinum^ 

6.  When  oil  of  vitriol  and  heat  are  applied  to  iodide  of  potassium  a  violet-coloured 
vapour  is  evolved. 

That  the  base  of  the  salt  is  potassium  may  be  very  readily  proved  by  the 
following  characters : — 

a.  Perchloric  acid  occasions  a  white  precipitate  (per  chlorate  of  potash),  while  the  super- 
natant liquor  becomes  yellowish  brown,  from  a  little  free  iodine. 

/3.  Excess  of  a  strong  solution  of  tartaric  acid  produces  a  white  crystalline  precipitatfe 
(bitartrate  of  potash). 

y.  Carbazotic  acid  forms  yellow  needle-Hke  crystals  (carhazotate  of  potash). 

d.  If  a  fine  plalina  wire  be  dipped  in  a  solution  of  the  iodide,  and  the  wetted  end  dried 
and  applied  to  the  exterior  or  blue  cone  of  the  flame  of  a  caudle,  this  cone  assumes  a 
pale  violet  tint,  indicative  of  the  presence  of  potassium. 

Composition, — This  salt  consists,  as  its  name  indicates,  of  iodine  and 
potassium. 

Atoms.       Eq.  Wt.        Per  Cent.       Gay  Lussac. 
To-Jinc    1    126    76-36    76-2 


Potassium   1    39    23  64 


23-8 


Iodide  of  Potassium    1    165    100-00    lOO-Q 

The  crystals  contain  interstitial  water,  but  no  water  of  crystallization. 


'  Pharmaeeuiical  Journal,  vol.  v.  p.  188. 

^  Mr.  R.  Phillips,  .Tun.  Pharmaceutical  Journal^  vol.  iv.  p.  59. 
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Adulteration.^ — Iodide  of  potassium  is  often  largely  adulterated  witli 
carhoinite  of  jw task.    Iii  1829  I  analysed  a  sample  which  contained  77  per 
cent,  of  the  latter  salt.'^    In  one  specimen  Dr.  Christison  procured  74' 5  per 
cent,  of  carbonate  of  potash,  16  of  water,  and  only  9*5  of  iodide  of  potassium.^ 
The  impure  salt  may  be  distinguished  by  the  absence  of  a  regular  crystalline 
form ;  by  adding  a  few  particles  of  it  to  lime  water,  a  milky  fluid  [carbonate 
of  lime)  is  obtained,  whereas  the  liquid  remains  transparent  if  the  iodide  be 
pure ;  by  its  strong  alkaline  reaction ;  by  its  destroying  the  colour  of  tincture 
of  iodine,  whereas  the  pure  salt  does  not  affect  it ;  and  lastly,  by  rectified 
spirit,  which  dissolves  iodide  of  potassium,  but  not  carbonate  of  potash.  Traces 
of  the  chlorides  and  sulphates  are  not  unfrequent  in  commercial  iodide  of 
potassium.    To  detect  the  chlorides,  add  nitrate  of  silver,  which  precipitates 
the  carbonates,  chlorides,  and  iodides,  and  digest  the  precipitate  in  weak 
ammonia,  which  redissolves  the  chlorides,  but  not  the  iodide  of  silver.  On 
the  addition  of  nitric  acid  to  the  ammoniacal  solution,  the  chloride  is  thrown 
down,  while  the  carbonate  is  converted  into  nitrate  of  silver.    The  sulphates 
may  be  detected  by  chloride  of  barium,  wliich  occasions  a  white  precipitate 
[sulphate  of  baryta),  insoluble  in  nitric  acid.    If  iodide  of  potassium  be 
contaminated  with  a  bromide,  the  latter  may  be  detected  as  follows  : — Add 
to  a  solution  of  the  suspected  iodide  a  solution  of  one  part  of  sulphate  of 
copper  and  two  and  a  quarter  parts  of  protosulphate  of  iron :  the  whole  of  the 
iodine  is  thrown  down  in  the  form  of  protiodide  of  copper  (Cu^I),  but  the 
bromine,  as  well  as  any  chlorine  which  may  be  present,  remains  in  solution. 
The  bromine  is  then  to  be  detected  in  the  mixed  Hquid  by  adding  a  solution 
of  chlorine  (or  liydrocliloric  acid  and  chloride  of  lime)  and  then  some  sul- 
phuric ether :  the  chlorine  disengages  the  bromine,  which  dissolves  in  the 
ether,  to  which  it  communicates  a  hyacinth  red  colour. 

In  the  first  edition  of  this  work,  I  mentioned  that  I  had  met  with  a  variety 
of  iodide  of  potassium,  which,  by  keeping,  underwent  decomposition,  evolved 
an  odour  of  iodine,  and  became  yellow.  As  it  yielded,  on  analysis,  iodnie 
and  potash  only,  I  was  unable  to  account  for  the  changes  just  referred  to. 
Mr.  Scanlan'^  has  since  explained  them,  and  shown  that  this  variety  of  iodide 
of  potassium  is  contaminated  with  iodate  of  potash,  the  presence  of  which 
has  been  already  accounted  for  (see  ante,  p.  5 14) .  It  may  be  readily  detected 
by  adding  to  a  solution  of  the  suspected  iodide  a  solution  of  tartaric  acid.  If 
the  iodide  be  pure,  the  resulting  liquor  is  at  first  colourless,  but  becomes 
quickly  yellow  by  the  action  of  atmospheric  oxygen  on  the  hydriodic  acid 
which  is  thus  generated.  If,  however,  iodate  of  potash  be  also  present,  a 
quantity  of  free  iodine  is  instantly  developed.  This  arises  from  the  mutual 
reaction  of  the  disengaged  hydriodic  and  iodic  acids,  by  which  water  and  free 
iodine  are  generated.  Whether  iodine  be  present  or  absent,  the  addition  ot 
tartaric  acid  causes  the  precipitation  of  crystals  of  bitartrate  of  potash. 

Iodide  of  potassium  readily  becomes  contaminated  with  metallic  matter 
derived  from  the  vessels  in  which  it  is  crystallised.  I  have  procured  samples 
of  it,  in  octohedral  crystals,  which  contain  traces  of  lead  and  tin,  derived,  1 

1  For  some  remarks  on  the  method  of  detecting  impurities  iu  iodide  of  Potassium,  see  Fhamm- 
ceutical  Journal,  vol.ii.  p.  533. 

2  Med.  and  I'hijs.  Jouru.  Sept.  1829. 

3  Bispensalory,  1848,  p.  754. 

<  Lancet,  Aug.  29,  1840,  p.  810. 
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presume,  from  the  metallic  vessels  in  which  the  salt  had  been  prepared.  Tt 
is  sometimes  contaminated  with  a  mlplmretted  organic  matter  (xanthate  ot 
potash?)  formed  by  the  employment  of  spirit  of  wine  and  sulphuretted 
hydrogen,  or  a  metalUc  sulphuret,  in  the  preparation  of  the  iodide.  Iodide 
of  potassium  thus  contaminated  lias  an  unpleasant  assafcetida-like  odour  : 
it  evolves  sulphurous  acid  and  becomes  greyish-brown  when  heated ;  and  the 
residue,  treated  with  water,  yields  a  solution  which  contains  sulphate  of 
potash,  as  well  as  iodide  of  potassium,  while  a  sulphuretted  coal  remains 
behind  (L.  Gmelin). 

The  following  are  the  characters  of  pure  iodide  of  potassium  according  to 

the  London  College  : — 

The  crystals  are  soluble  in  six  or  eight  parts  of  rectified  spirit,  very  soluble  in  water. 
This  aqueous  solutiou  does  not  at  all,  or  only  in  a  very  slight  manner,  change  the  colour 
of  turmeric  to  brown ;  it  does  not  alter  the  colour  of  htmus ;  nitric  acid  and  starch  being 
added  together,  it  becomes  blue ;  tartaric  acid  and  starch  being  added  it  is  not  coloured. 
What  is  precipitated  from  the  aqueous  solution  by  acetate  of  lead  is  yellow,  and  is  soluble 
in  boiling  water;  but  nothing  is  precipitated  on  the  addition  of  lime  water  or  chloride  of 
barium.  Moreover,  if  that  which  is  precipitated  by  nitrate  of  silver  be  digested  in  strong 
solution  of  ammonia,  and  nitric  acid  then  added  to  the  filtered  hquor,  nothing  is  precipi- 
tated from  it.  From  one  hundred  grains  dissolved  in  water,  by  the  addition  of  nitrate 
of  silver  one  hundred  and  forty-one  grains  of  iodide  of  silver  are  precipitated.  Ph.  Lond. 

[If  the  colour  of  turmeric  be  changed  to  brown  by  iodide  of  potassium,  the  presence  of 
potash  or  its  carbonate  is  mdicated ;  if  litmus  be  altered  an  acid  is  to  be  suspected.  If 
lime-water  give  a  precipitate,  this  may  be  carbonate  of  hme,  denoting  the  presence  of  car- 
bonate of  potash ;  and  if  chloride  of  barium  render  the  solution  turbid,  it  may  be  owing  to 
the  formation  of  carbonate  or  sulphate  of  barytes,  or  of  both  of  them ;  the  former  dissolves 
in  hydrochloric  acid  with  effervescence,  while  the  latter  is  insoluble  in  it.  If  the  preci- 
pitated iodide  of  silver  contain  any  chloride,  it  will  be  dissolved  by  the  ammonia,  and 
again  precipitated  on  supersaturation  with  nitric  acid  ;  but  iodide  of  silver  is  insoluble  in 
ammonia.  If  more  than  one  hundred  and  forty-one  grains  of  precipitate  are  yielded  by 
one  hundred  of  iodide  with  the  nitrate  of  silver,  this  is  probably  owing  to  the  presence  of 
some  chloride  of  potassium.  The  iodide  of  potassium  should  lose  no  weight  by  being 
heated  to  212°,  and  very  little  if  heated  much  above  that  temperature,  unless  in  an  open 
vessel.^— Ed.] 

Tlie  Edinhurgh  College  gives  the  following  characters  of  the  pure 
iodide : — 

Its  solution  is  not  affected,  or  is  merely  rendered  hazy,  by  solution  of  nitrate  of  baryta. 
A  solution  of  five  grains,  in  a  fluidounce  of  disthled  water,  precipitated  by  an  excess  of 
solution  of  nitrate  of  silver,  and  then  agitated  in  a  bottle  with  a  httle  aqua  ammonise, 
yields  quickly,  by  subsidence,  a  clear  supernatant  liquor,  which  is  not  altered  by  an  excess 
of  nitric  acid,  or  is  rendered  merely  hazy. 

The  nitrate  of  baryta  forms  a  white  precipitate  with  either  an  alkaline 
carbonate  or  sulphate.    The  nitrate  of  silver  is  used  to  detect  any  chloride. 

Physiological  Effects,  a.  On  Vegetahles. — The  effects  of  this  salt  on 
vegetables  have  not  been  ascertained. 

/3.  0?i,  Animals  generally. — The  experiments  of  Devergie^  on  do^s  as 
well  as  those  of  Dr.  Cogswell^  on  rabbits,  have  shown  that,  to  these  anfmals 
iodide  of  potassium  is  a  powerful  poison.    It  operates  as  a  local  irritant  and 
thereby  inflames  the  tissues  with  which  it  is  placed  in  contact.    Pour  "rains 
injected  into  the  jugular  vein  of  a  dog  caused  convulsions  and  death  within  a 


'  Phillips's  TransUlion  of  Iho.  London  Pharmacopmia,  1851,  p.  32. 
^  Medecine  Legale,  t.  ii.  p.  530.  ' 
'  Experimental  Essay  on  Iodine,  Ediub.  1837. 
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minute.  Two  drachms  introduced  into  the  stomacli  gave  rise  to  vomiting 
and  great  depression  ;  the  latter  increased  until  death,  which  occurred  on  the 
third  day  :  after  death,  ecchymosis,  ulceration,  and  redness  of  the  stomach, 
■were  observed.^  Dr.  Cogswell  injected  three  drachms  of  the  iodide  beneath 
the  skin  of  the  back  of  a  dog :  the  animal  died  on  the  third  day.  On  chemical 
examination  iodine  was  detected  in  the  blood  from  the  heart,  in  the  brain  and 
spinal  cord,  the  Hver,  spleen,  stomach,  muscles,  tongue,  and  the  bones  freed 
from  their  appendages ;  likewise  in  the  contents  of  the  bladder.^ 

y.  On  Man. — Both  the  physiological  effects  and  therapeutical  uses  of 
iodide  of  potassium  shew  that  its  operation  is  analogous  to  that  of  iodine. 

The  local  action  of  iodide  of  potassium  is  that  of  an  irritant.  It  no  doubt 
reacts  chemically,  but  the  changes  produced  have  not  been  investigated. 
When  taken  internally  in  large  doses,  it  not  unfrequently  occasions  nausea, 
vomiting,  pain,  and  lieat  of  stomach,  and  purging.  Applied  to  the  skin  in 
the  form  of  ointment,  it  sometimes  produces  slight  redness.  It  is  much  less 
energetic  in  its  action  than  free  iodine ;  and,  therefore,  may  be  given  in  larger 
doses,  and  continued  for  a  longer  period,  without  evincing  the  same  tendency 
to  produce  disorder  of  the  stomach  and  intestinal  canal.  LugoF  found  that 
baths  at  100°  P.,  containing  three  ounces  of  iodide  of  potassium,  produced 
temporary  itching  only ;  whereas  baths  at  the  same  temperature,  containing 
ten  scruples  of  iodine,  caused  pricking,  then  itching,  smarting,  punctuated, 
separated,  or  confluent  rubefaction  (which  was  not  commensurate  with  the 
itching),  and  subsequently  desquamation  of  the  epidermis.  The  chemical 
action  of  iodide  of  potassium  on  the  tissues  is  probably  slight,  as,  indeed, 
might  be  expected,  seeing  that  no  obvious  changes  are  produced  when  a 
solution  of  this  salt  is  mixed  with  albumen,  fibrin,  or  gelatine — the  three 
most  abundant  constituents  of  the  animal  body. 

Iodide  of  potassium  becomes  ahsorhed  and  is  carried  out  of  the  system  by 
the  different  secretions,  in  which,  as  well  as  in  the  blood,  it  may  be  easily 
detected.*  Moreover,  it  deserves  especial  notice  that  it  has  been  found  in  the 
urine  several  days  after  it  has  been  swallowed.^  To  detect  it  in  tlie  urine, 
add  first  starch  to  the  cold  secretion,  then  a  few  drops  of  nitric  acid  (or 
solution  of  chlorine),  and  the  blue  iodide  of  starch  will  be  formed  if  an 
iodide  be  present  (see  ante,  p.  515).  Iodine  has  also  been  recognised  in  the 
liquor  amnii  of  a  female,  during  parturition,  who  for  four  months  previously 
had  taken  the  iodide.^  Landerer?  detected  it  m  the  testicle  of  a  man  to 
whom  he  had  administered  it. 

The  remote  or  constitutional  effects  of  iodide  of  potassium  are  very 
analogous  to  those  of  iodine.  Diuresis  is  a  common  consequence  of  its  use. 
Eelaxation  of  the  bowels  is  not  unfrequent.  Occasionally  ptyahsm  has  been 
observed.^    Dr.  Wallace  mentions  that  irritation  of  the  throat  is  produced  by  it. 


*  Devergie,  op.  cit.  p.  506 
^  Cogswell,  op.  cit.  p.  91 


3  Essays  on  the  Weds  of  Iodine  in  Scrofulms  Bismses,  translated  by  Dr.  O'Shaughnessy,  p.  65. 

4  Buchanan,  Lond.  Med.  Gaz.  vol.  xviii.  V  519  5  Wallace,  Lancet,  for  1835-6,  vol.  u.  p.  6 :  tbo 
latter  authority  failed  to  detect  it  in  the  blood, 

6  Christiaon,  r;-mi;«.v(?  o»  Po?>o«j,  4th  edit.  p.  IJ^ 

6  Compies  Rendns,  1845,  t.  i.  p.  878  (quoted  by  Dr.  A.  S.  Taylor). 

7  HeUer's  y/rc;Jiz;.  1847  (A.  S.  Taylor).  ,  r      /  r     le^K  « 

8  Dr.  Clcndinning,  Lond.  Med.  Gaz.  vol.  xv.  p.  869;  and  Dr.  Wallace.  i;fl«c^/.  for  183o-6, 

vol.  ii.  p.  8. 
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Atrophy  of  the  mamrafc  is  a  very  rare  effect  of  it,  but  a  case  is  mentioned  by 
Mr.  Nesse  Hill.^  Wasting  of  the  testicle,  also,  is  said  to  have  resulted  from 
its'use.2  Headache,  watchfulness,  and  other  symptoms  indicative  of. the 
action  of  this  salt  on  the  nervous  system,  have  been  noticed  by  Dr.  Clendmnmg 
and  Dr.  Wallace.  Increased  secretion  from,  and  pain  of,  the  mucous  mem- 
brane Hning  the  nasal  passages  have  been  observed.  I  have  repeatedly 
remarked,  that  the  pocket-handkerchiefs  used  by  patients  who  are  taking  this 
salt  acquire  a  distinct  odour  of  iodine. 

Great  discrepancy  exists  in  the  statements  of  authors  as  to  the  effects  ot 
•riven  doses  of  iodide  of  potassium.    "  The  average  dose  of  this  medicine,'' 
says  Dr.  Williams,^  "  is  eight  grains  ;  carried  beyond  that  quantity  it  purges ; 
and  even  limited  to  that  quantity,  it  requires  some  management  to  obviate 
nausea."    In  two  cases  mentioned  by  Dr.  Wallace,*  a  drachm  of  this  salt 
taken  in  divided  doses  caused  vomiting,  cohcky  pains,  slight  diarrhcea, 
frequency  of  pulse,  and  exhaustion.    Mr.  Erichsen  has  reported  a  case  of 
extreme  irritation  of  the  nasal,  conjunctival,  and  bronchial  mucous  membrane 
produced  by  five  grains  of  the  iodide ;  and  Dr.  Laurie  has  known  seven  and 
a  half  grains,  given  in  three  doses,  cause  serious  symptoms ;  and  in  two  cases 
he  thinks  death  was  the  consequence  of  small  doses  presented  medicinally.^ 
These  statements,  then,  show  that  this  salt  possesses  very  active  properties  j 
they  are  confirmed  by  the  experience  of  many  practitioners  as  well  as  by  the 
results  obtained  from  experiments  on  animals.    But  we  have,  in  opposition 
to  the  above,  the  evidence  of  Dr.  EUiotson,^  of  Dr.  Buchanan,?  and,  more 
recently,  Payen  and  Eicord.    The  first  tells  us  that  six  drachms  may  be  given 
daily  (in  doses  of  two  drachms)  for  many  weeks  without  inconvenience;  and 
the  second  states  that  half  an  ounce  may  be  given  at  a  dose  without  producing 
pain  of  the  stomach  or  bowels,  purging,  or  any  hurtful  effect.  Eurthermore, 
both  physicians  vouch  for  the  purity  of  the  salt  employed.    Payen  gave  sixty 
grains  daily,  and  Eicord  one  hundred  and  thirty-five,  without  any  serious 
effects.8    It  is  difficult  to  explain  such  discrepancies.    But  I  cannot  help 
thinking  that  peculiarities  of  constitution  and  morbid  conditions  of  system 
(especially  affections  of  the  stomach)  are  principally  concerned  in  modifying 
(either  increasing  or  diminishing)  the  tolerance  of  this  salt.    I  do  not  think 
that  the  different  effects  observed  can  be  wholly  ascribed  to  alterations  in  the 
quality  or  adulterations  of  the  medicine  employed,  although  I  have  published 
a  case^  showing  that  the  adulterated  is  much  less  active  than  the  pure  salt. 
May  not,  in  some  cases,  the  different  effects  have  depended  on  the  degree 
of  concentration  of  the  solution  of  the  salt  ?    Weak  solutions  would  probably 
become  absorbed;  stronger  ones  fail  to  do  so. 

Uses. — Having  so  fully  detailed  (see  ante,  p.  404  et  seq.)  the  uses  of 
iodine,  it  is  unnecessary  to  notice  at  any  length  those  of  iodide  of  potassium, 
since  they  are  for  the  most  part  identical.    Thus  it  has  been  employed  in 


'  Edinh.  Med.  and  Surg.  Jotirn.  vol.  xxv.  1826,  p.  282. 
2  Lancet,  Oct.  16,  1841. 

Lond.  Med.  Gaz.  vol.  xiv.  p.  42.    Sec  also  Lancet,  Oct.  16,  1841. 

Lancet,  for  1835-6,  vol.  ii.  p.  9. 
'  Lond.  Med.  Gaz.  vol.  xxvi.  p.  1588. 
«  Lancet,  vol.  i.  1:331-2,  p.  728. 
7  Ijond.  Med.  Gaz.  vol.  xviii.  p.  5iy. 
»  Dr.  A.  S.  Taylor,  On  Poisons,  p.  827. 
'  Lond.  Med.  Gaz.  vol.  xvii.  p.  839. 
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broncbocele,  scrofula,  in  cbronic  diseases  accompanied  with  induration  and 
enlargement  of  various  organs,  in  leucorrhoea,  secondary  syphilis,  periostitis, 
ai'ticular  rheumatism,  and  dropsies.  As  a  remedy  for  the  hard  periosteal  node 
brought  on  by  sypliilis,  it  was  first  employed  by  Dr.  Williams,^  who  obtained 
with  it  uniform  success.  At  the  end  of  from  five  to  ten  days  its  mitigating 
efiects  are  felt ;  the  pains  are  relieved,  the  node  begins  to  subside,  and  in  the 
majority  of  cases  disappears  altogether.  In  these  cases  Dr.  Clendinning^  has 
also  borne  testimony  to  its  efhcacy.  In  the  tubercular  forms  of  venereal 
eruptions  Dr.  Williams  found  it  beneficial.  In  Dr.  Wallace's  lectures^  are 
some  valuable  observations  on  the  use  of  iodide  of  potassium  in  venereal 
diseases.  In  chronic  rheumatism  accompanied  with  alteration  in  the  condition 
of  the  textures  of  tbe  joint,  it  is,  in  some  cases,  remarkably  successful.*  As 
an  ingredient  for  baths,  LugoF  found  the  iodide  would  not  answer  alone,  but 
that  it  was  useful  as  a  solvent  means  for  iodine. 

[Iodide  of  potassium  has  been  administered  in  ascites  by  Dr.  Martin  Solon, 
and  subsequently  by  M.  Thirion,  of  Namur.  The  medicine  was  given 
in  two-grain  doses  several  times  a  day,  and  its  use  continued  for  many  weeks 
together.  In  one  instance,  eight  hundred  grains  were  taken  in  three  months, 
effecting  a  permanent  cure.^  Dr.  Mayer  has  found  small  doses  of  the  iodide 
to  be  serviceable  in  gastralgia  and  Mr.  Rodwell  speaks  of  its  beneficial 
effects  in  the  treatment  of  housemaids'  knee.  A  strong  solution  constantly 
applied  (rest  being  enjoined)  has,  in  the  experience  of  Mr.  Eodwell,  caused 
the  swelling  to  subside  more  rapidly  than  any  other  plan  of  treatment.^ 

One  of  the  most  important  uses  of  this  salt  is  in  the  treatment  of  chronic 
lead  poisonifig.  The  successful  application  of  the  iodide  to  the  treatment 
of  chronic  poisoning  by  lead  and  mercury,  was  first  announced  to  the  Academy 
of  Sciences,  Paris,  in  February  1849,  by  MM.  Melsens  and  Guillot.  They 
supposed  that  the  iodide  dissolved  the  metals,  and  thereby  facilitated  their 
elimination  from  the  body  by  the  kidneys.  Prom  M.  Melsens'  experiments, 
it  appears  that  a  large  dose  of  iodide  of  potassium  given  to  a  dog  suffering 
from  the  administration  of  sulphate,  carbonate,  or  iodide  of  lead,  pro- 
duced no  good  effect :  while  on  the  contrary,  by  beginning  with  small  doses 
gradually  increased,  tlie  animal  was  cured  in  a  short  time.9 

According  to  M.  Melsen,  the  iodide  of  potassium  dissolves  the  insoluble 
compounds  formed  in  the  body  with  albumen  and  fibrin,  in  chronic  poisoning 
with  lead  and  mercury.  These  combinations  being  dissolved  by  the  iodide 
are  excreted  by  the  kidneys  and  other  secretory  organs,  in  which  they  may  be 
detected.'^  Dr.  Parkes  relates  a  case  of  lead -poisoning  in  which  the  metal 
was  detected  in  the  urine  immediately^  after  the  administration  of  iodide  of 
potassium.^  ^  

1  Lond.  Med.  Gaz.  vol.  xiv.  p.  42, 

2  JAzW.  vol.  XV.  p.  833.  ,    •     J  •• 

3  for  1835-6.  vol.  ii. ;  and  for  1836-7,  vols  1.  and  ... 

*  Dr.  Clendinning,  Lond.  Med.  Gaz.  vol.  xv.  p.  866 ;  and  Dr.  Maclood,  Lond.  Med.  Gaz. 
vol.  xxi.  p.  361. 
^  Essaj/s,  p.  75. 

6  Bulletin  Therapeutique,  t.  xxxvi.  p.  182, 

7  Ibid.  t.  xxxviii.  p.  328. 

8  Med.  Times,  vol,  xxi,  ]).  149. 

9  Med.  Gaz.\o].y.\\\\.^.ZAA.  ,  r  ;Tv/r  i  iqao 
I"  L'Union  Med.  Jan.  11,  1848  ;  Edin.  Monthly  Journal,  March,  1849, 
"  Bi  U.  and  For.  Ued,  Rev.  April,  1853. 
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Dr.  Budd,  who  has  given  a  full  translation  of  the  memoir  by  M.  Melsens/ 
states  that  he  has  observed  instances  in  which  mercurial  salivation  has  come 
00  during  the  use  of  iodide  of  potassium ;  the  mercury  which  had  been  pre- 
viously fixed  in  the  body  having  been  liberated  under  the  solvent  influence  of 
the  iodide  of  potassium ;  the  mercury  thus  set  free  having  been  the  cause  of 
the  ptyalism. 

The  excessive  use  of  iodide  of  potassium  has  been  frequently  attended  with 
serious  effects.  Dr.  I'lagg,  of  Charleston,  U.S.  has  observed  the  following 
pathological  effects  of  the  long-continued  use  of  the  compound  :  tumefaction 
of  the  gums,  salivation,  epigastric  pain,  diarrhoea,  diuresis,  coryza,  eczema, 
purpura,  conjunctivitis,  augmented  secretion  of  the  genital  mucous  membranes, 
and  cerebral  excitement.^ — Ed.] 

Administration.— Iodide  of  potassium  may  be  employed  alone  or  in  con- 
junction with  iodine,  forming  what  is  called  ioduretted  iodide  of  potassium. 
Internally  it  has  been  given  alone  in  doses  varying  from  three  grains  to  half 
an  ounce  (see  ante,  p.  519).  To  be  beneficial,  some  tliink  it  should  be  given 
in  small,  others  in  large  doses.  Not  having  had  any  experience  of  the  effects 
of  the  enormous  doses  before  referred  to,  I  can  offer  no  opinion  thereon.  The 
usual  dose  which  I  am  in  the  habit  of  giving  to  adults  is  five  grains.  It  may 
be  administered  dissolved  in  simple  or  medicated  water,  or  in  some  bitter 
infusion.    It  is  frequently  administered  in  combination  with  iodine. 

Antidotes.— No  chemical  antidote  is  known.  In  a  case  of  ])oisoning, 
therefore,  the  first  object  will  be  to  evacuate  the  contents  of  the  stomach, 
exhibit  demulcent  and  emollient  drinks,  combat  the  inflammation  by  the  usual 
antiphlogistic  measures,  and  appease  the  pain  by  opiates. 

1.  IJlVGlJEiVTUM  POTASSIIIODIDI,  L.D.,  Ointment  of  Iodide  of  Potassium. 
— Iodide  of  Potassium,  3ij.  (5j.  D.) ;  Distilled  Water,  boiling,  5ij.  (cold, 
5SS.  I).) ;  Lard,  ^ij- ;  (Ointment  of  White  Wax,  5vij.  D.)  Dissolve  the 
iodide  in  the  water,  then  mix  with  the  lard,  Z.  Triturate  the  iodide  of  potas- 
sium with  the  water,  then  add  the  ointment  and  rub  them  well  togetlier,  D. — 
In  the  preparation  of  this  ointment  two  advantages  are  gained  by  dissolving 
the  iodide  in  water  previous  to  its  admixture  with  the  lard  : — it  obviates  the 
inconvenience  of  the  small  particles  of  iodide  irritating  the  skin,  and  it  faci- 
litates the  absorption  of  the  salt.  The  weight  of  water  required  is  somewhat 
less  than  that  of  the  iodide  employed.  By  keeping,  this  ointment  is  apt  to 
acquire  a  yellowish  colour,  obviously  from  a  little  iodine  being  set  free.  In 
some  cases  this  may  depend  on  the  iodine  being  contaminated  with  a  little 
iodate  of  potash.  It  usually,  however,  arises  from  the  action  of  the  fatty  acid 
(contained  in  the  rancid  fat)  on  the  potassium  of  the  iodide.  If  spermaceti 
ointment  be  substituted  for  lard,  as  in  the  Dublin  preparation,  the  change  is 
more  speedy.  Mr.  BelP  thinks  this  arises  from  the  wax  (used  in  prepariiio> 
the  ointment)  having  been  bleached  with  chlorine,  of  which  a  trace  is  retained 
by  it;  and  thus  a  minute  portion  of  iodine  is  liberated.  [A.  W.  Krief>-er 
states  that  a  few  drops  of  liq.  potassEe  added  to  this  ointment  will  preserve 
from  four  to  eight  ounces  for  months  from  the  yellow  discoloration,  or  restore 


*  Brit,  and  For.  Med.-Chir.  Bev.  Jan.  18r)3. 

^  Med.  Times,  vol.  x)i.  p.  157,  quoted  from  Charleston  Med.  Journ.  May  1850 
^  MrmaceuUca' Journa/,  vol  iv.  p.  MO. 
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the  white  in  the  ointment  that  has  become  yellow .1 — Ed.]  When  pure  and 
fresh  made,  this  ointment  does  not  stain  the  skin  like  the  compound  oijitment 
of  lodnie.  Its  strength  should  be  twice  or  thrice  that  of  the  Dubhn  preparation. 
Messrs.  Smith,2  of  Edinburgh,  have  proposed  an  ointment  containing  a  drachm 
of  iodide  and  a  drachm  of  water  to  an  ounce  of  lard. 

2.  UNGUENTIM  mmi  COMPOSITUM,  L.  D. ;  Vnguentum  lodinei,  E.; 
Compound  Ointment  of  loditie ;  Ointment  of  loduretted  Iodide  of 
Potassium.  (Iodine,  5ss.;  Iodide  of  Potassium,  Rectified  Spirit,  f5j. ; 
Lard,  ^ij. ;  Eirst  rub  the  iodine  and  iodide  of  potassium  with  the  spirit,  then 
mix  with  the  lard,  Z.— The  Minburgh  College  omits  the  spirit,  but  uses 
the  same  proportions  of  the^  other  ingredients.  The  Dublin  College  also  ' 
omits  the  spirit,  and  substitutes  ointment  of  white  wax  for  lard.) — ^This  oint- 
ment is  employed  in  bronchocele,  enlargement  of  the  lymphatic  glands,  &c. 

3.  TmCTURi  lODmil  COMPOSITA,  L.D.;  Compound  Tincture  of  Iodine. 
(lodme,  5j. ;  Iodide  of  Potassium,  5ij. ;  Rectified  Spirit,  Oij.  Macerate  until 
they  are  dissolved,  and  strain.  The  Dublin  College  orders  the  same  propor- 
tions, but  one  half  of  the  above  quantities.) — This  solution  may  be  mixed 
with  water  without  any  deposition  of  iodine.  The  dose  at  the  commencement 
is  ii^x.,  which  may  be  gradually  increased  to  f5j.  or  more.  When  wine  is 
admissible,  sherry  is  a  good  vehicle  for  its  exhibition. 

4.  LIQUOR  POTASSII  lODIDI  COMPOSITUS,  L.  D ,  Compound  Solution  of 
Iodide  of  Potassium;  Solution  of  loduretted  Iodide  of  Potassium. 
(Iodide  of  Potassium,  grs.  x. ;  Iodine,  grs.  v. ;  Distilled  Water,  Oj.  Mix, 
that  they  may  be  dissolved.)  The  proportions  of  the  Dublin  College  are  the 
same. — It  is  a  brown-coloured  solution,  having  the  peculiar  smell  and  taste 
of  iodine.  It  may  be  diluted  witli  water  without  suffering  any  change.  It 
may  be  usefully  employed  in  the  diseases  of  children. — Dose  for  adults,  from 
f5ij.  to  f^vj.,  or  even  beyond  this.  One  fluidounce  of  this  solution  contains 
only  half  a  grain  of  iodide  of  potassium  and  a  quarter  of  a  grain  of  iodine. 

The  liquor  iodinei  cotnpositus,  Ph.  Ed.  consists  of  Iodine,  ^ij. ;  Iodide  of 
Potassium,  5j. ;  Distilled  Water,  f^xvj.  Dissolve  the  iodide  and  iodine  in  the 
water  with  gentle  heat  and  agitation. — This  preparation,  therefore,  though 
agreeing  in  the  nature  of  its  ingredients  with  the  liquor  potassii  iodidi  com- 
])ositus,  Ph.  L.  differs  very  considerably  in  its  strength.  A  fluidounce  of  it 
contains  thirty  grains  of  iodide  of  potassium  and  seven  grains  and  a  half  of 
iodine  :  so  that  it  contains  sixty  times  as  much  iodide  of  potassium,  and  thirty 
times  as  much  iodine,  as  the  corresponding  preparation  of  the  London  Phar- 
macopoeia.— Dose,  171.x.  to  tilxv. 

5.  EMPLASTRUM  POTASSII  IODIDI,  L. ;  Iodide  of  Potassium  Plaster. 
Take  of  Iodide  of  Potassium,  5j-  i  Prepared  Erankincense,  ^vj. ;  AVax,  5vj. ; 
Olive  Oil,  two  fluidrachms.  To  the  frankincense  and  wax  melted  together 
add  the  iodide,  previously  rubbed  with  the  oil,  and  stir  constantly  till  they 
have  cooled.  The  plaster  is  to  be  spread  on  linen,  rather  than  on  towed 
leather.3 


'  Pharmaceutical  Journal,  1849-50,  p.  501 ;  quoted  from  Jahrbuch fur  prakt.  Pharm. 
^  Ibid.  vol.  iii.  p.  545. 

^  Phillips's  Tramlalioii  of  I  he  London  Pharinavopevia,  1851,  p.  185. 
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6.  SOLl]TIO^ES  POTASSII  SUPEIUODIDI ;  Solutions  of  Siiperiodide  of 
Potassium ;  Solutions  of  loduretted  Iodide  of  Potassium. — Solutions  of 
ioduretted  iodide  of  potassium^  of  various  strengths,  have  been  employed  for 
different  pui-poses  by  Lugol.^    The  following  are  the  most  important : — 

a.  LugoVs  Concentrated  Solution  of  Iodine  in  Iodide  of  Potassium  consists  of  Iodine,  9j. ; 
Iodide  of  Potassium,  3ij. ;  Distilled  Water,  ^vij.  Mixed  with  3  pints  and  13  fluidounces 
of  water,  it  forms  a  solution  equal  in  strength  to  the  Liquor  Potassii  lodidi  compositus,  L. 

jS.  LugoVs  loduretted  Mineral  Water  is  prepared  of  three  degrees  of  strength : — 

No.  2.  No.  3. 


No.  1. 

Iodine   gr.  f 

Iodide  of  Potassium    gr.  ig 

Distilled  Water    5™- 


I. 
ii. 

.Sviii. 


iii 


Sviii. 


The  solutions  are  yellowish  or  orange-coloured,  and  are  quite  transparent.  When 
sweetened,  they  are  readily  taken  by  children ;  but  the  sugar  should  be  added  at  the  time 
of  administration,  as  in  the  course  of  a  few  hours  it  eifects  a  chemical  change  in  the  solu- 
tions.  From  six  to  eight  ounces  should  be  taken  daily. 

y.  LugoVs  Caustic,  Rubefacient,  and  Stimulant  Solutions  are  composed  of  the  same 
ingredients,  but  in  different  proportions. 


Stimulating  Washes. 

Rubefacient 
Solution. 

Caustic 
Solution. 

Iodide  of  Potassium   

Distilled  Water   

No.  1. 
gr.  ii. 
gr.  iv. 
lb.  i. 

No.  2. 
gr.  iii. 
gr.  vi. 
lb.  i. 

No.  3. 
gr.  iv. 
gr.  viii. 
lb.  i. 

5i^- 
si- 

Si- 
Si- 
Sii- 

Lugol  uses  the  stimulating  washes  in  scrofulous  ulcers,  ophthalmia,  fistulous  abscesses, 
&c.  When  the  scrofulous  surfaces  require  stronger  excitement  lhan  usual,  he  employs 
the  rubefacient  solution.  In  tuberculou?  tumors  which  have  obstinately  resisted  all  other 
forms  of  treatment,  the  rubefacient  solution  may  be  applied  in  admixture  with  linseed  meal 
(forming  the  ioduretted  cataplasm  of  Lugol).  To  prepare  the  mixture,  the  poultice  is  first 
made  in  the  ordinary  manner ;  and  when  moderately  cool,  a  sufiicient  quantity  of  the 
rubefacient  liquor  is  poured  on  it  with  a  wooden  measure.  The  caustic  solution  is  used 
for  touchmg  the  eyelids  and  nasal  fossae,  to  repress  excessive  granulations  (see  also 
Umbrocatio  lodinii,  p.  411). 

[A  combination  of  Iodine  and  Iodide  of  Potassium  has  been  found  by  Dr.  Churchill  to 
be  a  useful  apphcation  as  a  caustic  in  the  treatment  of  congestion,  abrasion,  or  ulceration 
of  the  OS  uteri.  His  formula  is  as  follows :— Pure  Iodine,  5x. ;  Iodide  of  Potassium, 
Distilled  Water,  and  Rectified  Spirit,  of  each  5xx:  Dr.  Churchill  commences  the  treat- 
ment by  the  application  of  nitric  acid  or  of  the  acid  nitrate  of  mercury.  After  a  few  days 
he  employs  the  iodine  solution,  which  he  smears  over  the  neck  of  the  uterus  with  a  brush. 
The  application  is  repeated  once,  or  at  most  twice,  during  the  week.  Under  the  influence 
of  this  solution,  the  neck  of  the  uterus  decreases  in  size,  loses  its  sensibility,  and  the 
abrasions  diminish  in  extent.  Two  months  are  generally  sufficient  to  effect  a  cure,  even 
in  cases  in  which  the  congestion  is  very  great.  The  application  is  continued  for  a 
certain  tmie^-the  period  that  elapses  between  the  applications  being  gradually  length- 

7.  BALIVEUM  POTASSII  SUPERIODIDI ;  Bath  of  Super  iodide  of  Potas- 
sium :  loduretted  Lugol  employed  baths  of  this  kind  in  the  treat- 
ment of  scrofula.    They  should  be  made  in  wooden  vessels. 


p  lof  Lond'^mi ^'^^"^^    ^""^"^^    Scrofulous  Diseases,  translated  by  Dr.  O'Shaughncssy, 
Medical  Timis  and  Gaze^,  Sept.  2,  1854,  p.  246. 
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lODURETTED  BaTHS  FOR  ChILBEEN. 

lOBUEETTED  BaTHS  TOE  A.DULT6. 

Age. 

"Water. 

Iodine. 

1  nnifip  AT 

J.UU.1UC  UL 

Potassium. 

Degree. 

Water. 

Iodine. 

Iodide  01 
Potassium. 

4  to  7 
7  to  11 
11  to  14 

(Quarts) 
36 
75 
125 

(Troy  Grs.) 

30  to  36 
48. ..60. ..72 
72. ..96 

(,Troy  Grs.) 
60  to  72 
96. ..120. ..144 
144. ..192 

No.  1 

j  No.  2 
!  No.  3 

(Qrts.) 
200 
240 
300 

(DrachmsTroy) 
2  to  2i 
2.. .2^. ..3 
3...3i 

(DrachmsTroy) 
4  to  5 
4. ..5. ..6 
6. ..7 

49.  POTASSII  BROMIDUM.  — BROMIDE  OP  POTASSIUM. 

Formula  KBr.    Hquivalent  Weight  119. 

HiSTOEY. — This  salt,  also  called  hydrohromate  of  potash,  was  first  described 
bv  Balard  in  1826.1 

Preparation. — [It  no  longer  finds  a  place  in  the  Materia  Medica  of  the 
British  Pharmacopoeias,  but  the  history  of  this  salt  is  of  sufiicient  interest 
to  justify  the  retention  of  the  article  prepared  by  the  author.  The 
processes  for  the  preparation  of  the  Iodide  are  equally  applicable  to  it. 
In  the  former  London  Pharmacopoeia  the  directions  for  its  preparation  were 
as  follows  : — ] 

Take  of  Bromine,  ^ij. ;  Carbonate  of  Potash,  ^ij.  and  5j- ;  Iron  Filings,  ^j. ;  Distilled 
Water,  Oiij.  First  add  the  iron,  and  afterwards  the  bromine,  to  a  pint  and  a  half  of  the 
distilled  water.  Set  them  by  for  half  au  horn-,  frequently  stirring  with  a  spatula.  Apply 
a  gentle  heat,  and  when  a  greenish  colour  occurs,  pour  iii  the  carbonate  of  potash,  dis- 
solved in  a  pint  and  a  half  of  water.  Strain  and  wash  what  remains  iu  two  pints  of 
boiling  distilled  water,  and  again  strain.  Let  the  mixed  liquors  be  evaporated,  so  that 
crystals  may  be  formed. 

In  this  process  bromide  of  iron  is  first  formed,  Br  +  Pe=PeBr:  this  is 
afterwards  decomposed  by  carbonate  of  potash,  by  which  protocarbonate  of  iron 
and  bromide  of  potassium  are  produced.    PeBr  +  K0,C02  =  KBr  +  PeO^CO^. 

Materials.  Composition.  Products. 

(  1  eq.  Bromine. .  80  1  eq.  Bromide  of  Po- 

1  eq.  Bromide  Iron  108  [  ^      j^^^          28   "    "     tassium   119 

fl  eq.  Potassium  39 
,  ^         leg.  Oxygen  ..    8   i.--^  1  eq.  Protox.  Iron  36 

1  eq.  Carb.  Potash  69  j     ^  ,   \,      „  .    „»„„,T..,^n  so 

Cleq.  Carb.  Acid  22  —  ^  1  eq.  Carbonate  of  Iron  58 

"m  177  1" 

Another  method  of  procuring  this  salt  is  to  mix  bromine  with  a  solution  of 
caustic  potash,  by  which  bromide  of  potassium  and  bromate  of  potash  are 
formed.  The  bromate  of  potash  may  be  converted  into  bromide  of  potassium 
by  heat  or  by  hydrosulphuric  acid  (see  Iodide  of  Potassium,  p.  514). 

Properties. — This  salt  crystallizes  in  whitish  transparent  cubes  or 
rectangular  prisms.  It  is  inodorous ;  its  taste  is  pungent,  saline,  and  similar 
to  common  salt,  but  more  acrid.  It  is  permanent  in  the  air.  When  heated 
it  decrepitates,  and  at  a  red  heat  fuses  without  suffering  decomposition.  It  is 
very  soluble  in  both  cold  and  hot  water,  and  slightly  so  in  rectified  spu-it. 


'  Ann.  de  Chim.  d  dc  Pliys.  xxxii. 
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Characteristics. — That  this  salt  is  a  bromide  is  known  by  the  characters 
before  mentioned  for  this  class  of  salts.  That  its  base  is  potassium  (or  potash) 
is  shown  by  the  tests  for  this  substance. 

Composition. — It  consists  of  bromine  and  potassium  in  the  following 
proportions : — 

Atoms.       Eq.  Wt.        Per  Cent.         Lielig.  Balard. 

Bromine    1    80    67-22    67-42    65-56 

Potassium    1    39    ......    32-78    32-58    34-44 

Bromide  of  Potassium    1    119    100-00    100-00    100-00 

The  crystals  may  contain  water  lodged  mechanically  between  their  plates, 
but  no  combined  water  (water  of  crystallization). 

Purity. — The  purity  and  goodness  of  this  salt  may  be  known  by  the 
following  characters  : — The  form  of  the  crystals,  their  freedom  from  colour, 
and  their  neutrality  with  respect  to  Htmus  and  turmeric.  A  so^.ution  of  this 
salt  should  give  no  precipitate  with  chloride  of  barium,  thus  showing  the  absence 
of  carbonates  and  sulphates.  The  method  employed  by  Eose^  for  detecting 
minute  quantities  of  the  chlorides  in  bromides,  is  the  following : — If  pure 
bromide  of  potassium,  mixed  with  excess  of  bichromate  of  potash,  be  distilled 
with  concentrated  sulphuric  acid  in  a  tubulated  retort,  to  which  is  adapted  a 
receiver  containing  excess  of  solution  of  caustic  ammonia,  pure  bromine  distils 
over,  and  the  ammoniacal  liquor,  which  contains  only  liydrobromate  of 
ammonia,  remains  perfectly  colourless.  But  if  the  bromide  contained  a 
chloride,  both  bromine  and  the  bichromate  of  the  chloride  of  chromium  distil 
over  (2Cr03,  CrCl^)  or  Chloro-chromic  acid  (CrO^Cl),  and  the  ammoniacal 
hquor  becomes  yellow,  owing  to  the  presence  of  some  chromate  of  ammonia  : 
chromic  acid  may  be  detected  in  the  solution  by  the  usual  tests. 

Commercial  bromide  of  potassium  frequently  contains  iodide  of  potassium, 
I  detected  it  in  bromide,  the  produce  of  the  iodine  works  of  Normandy.  To 
recognise  the  iodide,  place  some  crystals  of  the  suspected  bromide  on  a  plate 
with  some  solution  of  starch,  and  cautiously  add  a  minute  portion  of  diluted 
nitric  acid :  the  blue  iodide  of  starch  is  produced.  If  much  nitric  acid  be 
employed,  the  blue  colour  disappears,  owing  to  the  evolution  of  bromine  and 
the  formation  of  bromide  of  iodine,  which  does  not  act  on  starch.  Lassaigne^ 
used  chlorine  instead  of  nitric  acid.  He  states  that  though  bromide  of  iodine 
does  not  act  on  starch  paper,  yet  if  the  paper  be  exposed  to  the  air,  the 
wetted  part  becomes  successively  red,  violet,  and  blue ;  the  organic  matter  of 
the  paper  probably  decomposing  the  bromide  of  iodine  and  enabling  the 
iodine  to  act  on  the  starch,. 

The  characters  of  good  bromide  of  potassium  are  as  follows  : — 

Totally  dissolved  by  water.  It  does  not  alter  the  colours  of  litmus  or  turmeric. 
Chloride  of  barium  throws  down  nothing  from  the  solution.  Sulphuric  acid  and  starch 
added  together,  render  it  yellow.  Subjected  to  heaf,  it  loses  no  weight.  Ten  grains  of 
this  salt  are  capable  of  actmg  upon  14-28  grains  of  nitrate  of  silver,  and  prccipitatino-  a 
yellowish  bromide  of  silver,  which  is  dissolved  by  ammonia,  and  but  very  little  by  nitric 
acid. 

If  more  nitrate  of  silver  than  the  quantity  above  stated  be  decomposed  by 
the  bromide,  the  presence  of  a  chloride  may  be  suspected. 


'  Journ.  de  Pharm.  i.  xxiii.  p.  489. 

'  Pharmaceutical  Journal,  vol.  ii.  p.  363. 
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Physiological  Effects,  a.  On  Vegetables. — The  effects  on  plants  have 
not  been  ascertained. 

yS.  On  Animah. — Thirteen  grains  of  bromide  of  potassium  dissolved  in 
water,  and  injected  into  the  jugular  vein  of  a  dog,  coagulated  the  blood,  and 
caused  convulsions  and  death,  in  a  few  minutes. ^  The  same  experimenter 
introduced  a  drachm  of  the  salt  into  the  stomach  of  a  dog  without  any  ill 
efi'ects,  save  vomiting.  But  two  drachms,  and  even  a  drachm  and  a  half, 
killed  dogs  in  three  days,  when  retained  in  the  stomach  by  a  ligature  of  the 
gullet,  with  marks  of  inflammation  in  the  gastro-intestiual  membrane, 
Maillet^  gave  two  ounces  to  a  dog  without  any  ill  effect ;  and  he  observes 
that,  according  to  the  principle  that  the  dose  of  a  saline  substance  for  the 
horse  should  be  eight  times  that  for  the  dog,  a  pound  of  bromide  of  potassium 
would  have  no  ill  effect  on  horses. 

y.  On  Man. — The  effects  of  bromide  of  potassium  on  man  require  further 
investigation.  They  appear  to  be  analogous  to  those  of  iodide  of  potassium. 
Dr.  Williams^  gave  five  grains  of  this  salt  three  times  daily  for  fourteen 
months,  without  any  injurious  effect.  I  gave  the  same  dose  to  a  boy  of  about 
14  years  old,  affected  with  enlarged  spleen,  consequent  on  intermittent  fever, 
for  several  weeks,  without  any  marked  effect.  By  the  application  of  starch 
and  a  few  drops  of  chlorine  to  the  urine,  a  yellow  bromide  of  starch  was 
obtained,  showing  the  presence  of  a  bromide  in  the  urine.  The  boy  derived 
but  little  benefit  from  the  treatment.  In  most  cases  it  acts  as  a  diuretic.  In 
irritable  conditions  of  the  alimentary  tube  it  is  apt  to  occasion  diarrhoea. 
Three  cases  are  mentioned  by  Dr.  Williams,  in  which,  on  account  of  this  state 
of  the  bowels,  more  than  four  or  five  grains  could  not  be  exhibited  at  a  time, 
and  even  then  it  was  occasionally  necessary  to  give  opium.  Under  the  con- 
tinued use  of  it,  enlargements  of  the  spleen  and  liver,  and  swelhngs  of  the 
lymphatic  glands,  have  disappeared ;  so  that  it  appears  to  agree  with  iodine, 
mercury,  and  the  alkalies,  in  being  liquefacient  and  resolvent.  Dr. 
"Williams  thinks  that  it  possesses  "unusual,  if  not  specific,  powers  in  the 
cure  of  diseases  of  the  spleen."  [M.  Huette*  states  that  this  compound  pos- 
sesses narcotic  and  ausesthetic  powers  of  a  very  peculiar  and  energetic  kind. 
These  seldom  appear  until  patients  have  taken  from  three  to  five  ounces  of 
the  remedy  in  doses  gradually  increased  from  ten  to  twenty  scruples,  within  a 
period  of  fifteen  days.  A  dull  headache  is  the  first  effect ;  stupor  and  drow- 
siness soon  follow.  This  is  interrupted  by  delirium,  resembling  the  incoherence 
of  idiocy,  mingled  with  hallucinations.  The  muscular  strength  rapidly  gives 
way,  and  with  it  the  general  sensibility.  The  latter  effect,  however,  is  very 
seldom  carried  to  any  considerable  degree,  and  the  cases  in  which  the  bromide 
causes  sufficient  insensibility  to  admit  of  surgical  operations  being  performed, 
are  rare.  It  cannot  therefore  replace  ether  or  chloroform.  The  symptoms 
above  described  continue  as  long  as  the  use  of  the  medicine,  but  the  functions 
of  organic  Hfe  are  not  disturbed,  and  the  effects  rapidly  subside  under  tlie  use 
of  purgatives.  One  effect  is  peculiar  : — even  in  small  doses  it  rapidly  and 
completely  annihilates  the  sensibility  of  the  pharynx  and  velum  palati  to  such 


1  Barthcz,  Joum.  de  Chim.  Med.  t.  v.  j).  214. 

2  Journ.  de  Chim.  Med.  t.  iii.  2c  ser.  p.  225. 

3  Elements  of  Medicine,  vol.  i.  p.  338. 

♦  Med.  Times,  vol.  xxi.  p.  451,  quoted  from  Gas.  Med.  1850. 
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fin  extent,  that  tliese  parts  may  be  tickled  witliout  exciting  the  least  effort  at 
(leg]  utition. — Ed.] 

Uses. — In  1828,  Pourche^  employed  this  salt  with  benefit  in  the  treatment 
of  bronchocele  and  scrofula :  it  was  taken  internally,  and  applied  externally 
ill  the  form  of  ointment.  In  1836  it  was  introduced  into  the  London 
Phai'macopceia,  in  consequence  of  the  great  success  obtained  from  the  use  of 
it  in  a  case  of  enlarged  spleen  under  the  care  of  Dr.  Williams.^  In  this,  and 
in  three  other  successful  cases  of  the  same  disease,  it  was  used  internally 
only.  Dr.  Williams  also  gave  it  with  success  in  a  case  of  ascites.  Magendie^ 
employs  it  as  an  anti- scrofulous  remedy,  as  an  emmenagogue,  and  against 
hypertrophy  of  the  ventricles.  Prieger*  applied  it  externally  in  the  form  of 
ointment  in  tinea  capitis. 

Administration. — It  is  exhibited  in  the  form  of  a  pill  or  solution  in  doses 
of  from  four  to  ten  grains  three  times  a  day. 

Antidotes. — In  a  case  of  poisoning  by  this  salt  the  treatment  may  be  the 
same  as  for  iodide  of  potassium. 

UNGUENTUM  POTASSII  BROMIDI ;  Ointment  of  Bromide  of  Potassium. 
—This  is  composed  of  from  9j.  to  5ij.  of  bromide  to  3j-  of  lard.  Bromine  is 
sometimes  added. 


C50.  POTASSII  CYANIDUM.-CYANIDE  OF  POTASSIUM.] 

Formula  KCy;  or  K,C'^N.    Equivalent  Weight  65. ^ 

[This  compound  is  not  met  with  in  the  Pharmacopoeias  of  the  British 
Colleges. 

Preparation. — It  may  be  procured  by  heating  the  finely  powdered  ferro- 
cyanide  of  potassium  to  bright  redness  in  a  covered  iron  vessel,  and  letting  it 
cool  excluded  from  air.  The  porous  fused  mass  should  be  broken  up,  put  into 
a  glass  funnel,  moistened  with  rectified  spirit,  and  then  lixiviated  wi(h  cold 
water.  _  The  first  runnings  are  colourless  and  highly  concentrated  :  they  should 
be  rapidly  evaporated  to  dryness,  and  fused  in  a  porcelain  vessel.  Alcohol  of 
60  per  cent  (sp.  gr.  -896)  readily  dissolves  cyanide  of  potassium  at  its  boihng 
point,  but  lets  nearly  the  whole  fall  on  cooling :  stronger  or  weaker  alcohol 
retains  much  more  in  permanent  solution.^ 

The  decomposition  of  the  ferrocyanide  by  heat  may  be  thus  simply  expressed. 
This  salt  may  be  considered  to  consist  of  two  equivalents  of '  cyanide  of 
potassium  and  one  equivalent  of  cyanide  of  iron  2KCy  +  PeCy.  By  heating 
it  m  a  covered  vessel,  the  cyanide  of  potassium  is  unaffected,  while  the  cyanide 
of  iron  IS  converted  into  an  insoluble  compound  of  carbon  and  iron.  Care 
must  be  taken  that  the  heat  is  carried  sufficiently  high  for  the  decomiDositon 
or  some  ferrocyanide  of  potassium  will  remain  and  give  a  yellow  colour  to  the 
lixivium.  In  this  case  a  separation  may  be  made  by  warm  alcohol  which 
readily  dissolves  the  cyanide  but  not  the  ferrocyaniLle. 

'  Journ.  de  Chim.  Med.  t.  iv.  p.  594. 
'  Op.  cit. 

•■'  Formulaire,  8me  edit.  1835. 

\  Dierbach,  Lie  neustcn  EntdecJc.  in  der  Mat.  Med.  1837 

ani'hnr^""""  ""K^^-         ^""^'^  ""^I^^  t^^''  equivalent  of  tho  cyanide  60  TUr 

author,  however,  adopts  throughout  the  integer  of  39  for  potassium  •  hennP  fn  -r  V 

the  equivalent  weight  of  the  cyanide  is  placed  at  G5.-E,).]  '         '  """^^"""■.V' 

Hninde's  Manval  of  Chemistry,  vol.  i.  p.  599. 
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INOEOANTC  BODIES.— Cyanide  ov  Potassium. 


There  are  many  other  processes  by  which  cyanide  of  potassium  is  produced. 
In  fact,  whenever  animal  matter  containing  nitrogen  is  heated  in  close  vessels 
with  potassium,  or  its  salts,  this  compound  is  formed.  Advantage  is  taken  of 
this  for  the  purpose  of  detecting  nitrogen  in  organic  soHds.  We  have  else- 
where {ante,  p.  419)  stated  that  one  method  of  detecting  nitrogen  is  to  heat 
the  substance  with  soda-lime,  whereby  it  is  converted  into  ammonia.  If,  how- 
ever, the  suspected  nitrogenous  compound,  previously  well  dried,  be  dropped 
into  a  small  tube  and  then  covered  with  a  piece  of  freshly-cut  potassium,  and 
heat  applied  so  as  to  burn  the  organic  matter  and  the  alkaline  metal  together, 
cyanide  of  potassium  is  formed  by  the  nitrogen  and  carbon  producing  cyanogen 
and  combining  with  a  portion  of  the  metal.  The  black  mass  when  cooled  may 
be  removed  from  the  tube,  dissolved  in  a  small  quantity  of  water,  and  poured 
ofi"  clear  or  filtered.  A  few  drops  of  a  solution  of  green  sulphate  of  iron  are 
added,  the  mixture  well  stirred,  and  acidulated  with  diluted  hydrochloric 
acid  :  Prussian  blue  then  appears,  this  being  formed  by  the  combination  of  the 
cyanogen  derived  from  the  organic  substance  with  the  iron.  We  have  by  this 
process  easily  detected  nitrogen  in  the  body  of  a  small  insect.^ 

Properties. — A  white  deliquescent  salt,  which  may  be  obtained  by  fusion 
crystallized  in  cubes.  It  deliquesces  in  the  air,  gives  out  the  odour  of  hydro- 
cyanic acid,  and  undergoes  decomposition.  For  this  reason  it  cannot  be  long 
kept  exposed  to  air,  or  in  a  state  of  solution.  It  should  therefore  be  carefully 
excluded  both  from  air  and  water.  It  is  unchanged  by  a  full  red  heat  pro- 
vided air  be  excluded ;  when  heated  with  the  access  of  air  or  oxygen,  it  is  con- 
verted to  cyanate  of  potash  KCy  +  20  =  KO,CyO.  Owing  to  this  property  it 
forms  an  admirable  reducing  agent.  When  heated  with  metaUic  oxides  it 
reduces  them;  and  even  sulphate  of  baryta  is  converted  by  it  to  sulphuret  of 
barium.  The  cyanide  is  very  soluble  in  water ;  its  solution  has  a  strong  alkaline 
reaction,  and  is  highly  poisonous.  This  solution  is  decomposed  by  all  the  acids, 
the  salt  being  resolved  into  potash  and  hydrocyanic  acid.  The  cyanide  forms 
double  salts  with  most  of  the  metals ;  it  readily  dissolves  the  oxides,  chlorides, 
and  some  other  metalKc  compounds,  and  it  is  now  by  reason  of  this  property 
largely  employed  in  electro-plating  the  baser  metals  with  gold  and  silver,  as 
well  as  in  photography. 

Characteristics. — It  is  known  by  its  deliquescence  and  by  the  odour  of 
hydrocyanic  acid  which  it  evolves  when  exposed  to  air,  wetted,  or  treated  with 
an  acid.  The  potash  may  be  detected  by  evaporating  the  acidified  liquid,  and 
applying  to  the  dry  residue,  the  tests  for  that  alkali. 

If  a  small  quantity  of  sulphate  of  iron  be  added  to  the  solution,  well  agitated, 
and  the  liquid  acidulated  with  hydrochloric  acid,  Prussian  blue  is  formed.  _ 

Composition. — It  consists  of  cyanogen  and  potassium  in  the  following 
proportions  : — 

J(07ns.  Eq.  Wt.  Per  Cent.  Liehig. 

CyanoL-en  (NC^)   1    26    89-5    40-24 

Potassium   1    39    JO'S    5476 

1    65    1000    100- 

Purity.— The  salt  should  be  perfectly  white,  deliquescent,  and  readily 
soluble  in  water  or  warm  alcohol.    It  frequently  contains  carbonate  of  potash. 

[1  Cyanide  of  potassium  in  admixture  with  carboiuile  of  potash  is  observed  to^drop  from  the 
openings  at  the  botloin  of  iron  furniices,  into  which  the  liot  blast  is  propelled.  Ihe  nitrogen  m 
this  case  may  possibly  be  derived  from  the  atmosphere. — Ed.] 
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This  is  indicated  by  effervescence  with  acids,  and  also  by  tlie  carbonate  being 
lel't  undissolved  by  alcohol.  It  should  remain  white  when  calcined;  if  it 
blackens,  this  indicates,  according  to  Liebig,  that  the  salt  is  contaminated  with 
formiate  of  potash.  Nitrate  of  silver  produces  a  white  precipitate  (cyanide 
of  silver)  in  an  aqueous  solution,  but  this  precipitate  is  redissolved  by  an  excess 
of  the  cyanide.  It  is  this  which  forms  the  silver-solution  used  for  the  deposi- 
tion of  silver  by  galvanism  on  metallic  and  other  surfaces. 

Physiological  Effects,  a.  On  Vegetables.  The  action  of  this  salt  on 
plants  has  not  been  made  the  subject  of  experiment. 

/3.  On  Man  and  Animals.  The  cyanide  of  potassium  acts  as  a  most 
powerful  poison,  and  produces  the  symptoms  and  effects  caused  by  large  doses 
of  prussic  acid.  Hence  it  has  not  been  employed  as  a  medicine  in  this  country. 
It  possesses  no  advantage  over  hydrocyanic  acid,  which  may  be  given  with 
safety  and  in  regulated  doses.  Continental  practitioners,  however,  have  resorted 
to  its  use  in  cases  of  neuralgia  and  in  nervous  afi'ections  of  the  organs  of  cir- 
culation and  respiration.  In  foreign  pharmacopoeias  it  is  described  as  being 
better  adapted  for  the  prescriber^s  use  than  prussic  acid,  because,  unlike  the 
latter,  it  does  not  evaporate  and  is  not  liable  to  change.  On  this  it  may  be 
remarked,  that  the  diluted  hydrocyanic  acid  of  the  British  pharmacopoeias  un- 
dergoes no  change  by  keeping,  while  the  cyanide,  as  it  has  been  already  stated, 
cannot  be  brought  in  contact  with  air  or  water  without  being  decomposed. 

The  poisonous  effects  of  this  compound  are  unfortunately  too  well  known 
among  the  cases  reported  we  quote  the  following  •} — 

"  A  physician  prescribed  for  a  patient  rather  more  than  one  drachm  of  the  cyanide 
in  two  ounces  and  a  half  of  orange-flower  water  and  syrup ;  and  of  this  mixture  three 
spoonfuls  were  to  he  taken  daily.  It  seems  that  table-spoonfuls  were  taken,  and  the  patient 
died  in  three-quarters  of  an  hour  after  the  first  dose.  None  of  the  poison  was  found  in  the 
stomach ;  but  a  portion  of  the  mixture  from  which  the  dose  had  been  taken  was  examhied 
and  found  to  contain  cyanide  of  potassium.  A  criminal  procedure  was  instituted  agamst 
the  physician,  and  he  was  fined  and  imprisoned.  M.  Malaguti,  who  gave  evidence  on  tlie 
occasion,  stated  that  a  dog  was  kiUed  in  a  few  miautes  after  taking  less  than  three  grains 
of  the  cyanide  in  solution ;  and  that  the  largest  medicinal  dose  of  this  substance  to  a  human 
being  was  five-sixths  of  a  grain.^  The  mixture  in  the  above  case  contained  about  three 
grains  of  the  cyanide  m  one  drachm  :  therefore,  had  tea-spoonfuls  been  taken  by  the  deceased 
he  would  have  taken  quite  sufiicient  to  destroy  life.  The  medicine  had  evidently  been 
prescribed  by  a  person  totaUy  ignorant  of  its  poisonous  properties.  Another  case  occurred 
at  Breslau,  ui  which  a  man,  aged  thirty,  died  in  a  quarter  of  an  hour  under  aU  the  symptoms 
of  poisoning  by  prussic  acid,  after  taking  a  dose  of  a  mixture  contaming  fifteen  grains  of 
cyanide  of  potassium,  which  had  been  prescribed  for  him  by  his  medical  attendant.^ 

Cases  of  poisoning  by  this  agent  have  been  rather  frequent  of  late  years.  The  cyanide 
of  potassium  is  much  used  as  a  solvent  for  silver,  and  is  lai-gely  employed  by  coiners  for 
covering  base  metal.  In  most  of  the  cases  the  poison  has  proved  so  rapidly  fatal,  that  the 
persons  have  died  before  they  were  seen  by  a  medical  practitioner.  The  symptoms  have 
not,  therefore,  been  observed ;  but,  so  far  as  we  can  form  a  judgment,  they  are  identical 
with  those  produced  by  prussic  acid.'' 

It  has  been  supposed  that  the  cyanide  of  potassium  might  exist  in  the  state  of  vapour, 
and  destroy  hfe  by  its  accidental  introduction  into  the  lungs.  When  this  salt  is  exposed 
to  a  damp  atmosphere,  or  is  acted  upon  by  acids,  hydrocyanic  acid  freely  escapes,  and  the 
respiration  of  this  vapour  may  produce  injurious,  or  even  fatal  efi'ects.    It  does  not  appear 


'  Taylor's  Medical  Jurisprudence,  5tli  edit.  1854,  p.  172-4. 
^  Lancet,  Janiiary  1843. 

'  Ilenke,  Zei.tschrift  der  S.  A.  1843,  p.  7  ;  see  also  Jtm.  d'Hyg.  1843,  torn,  i  p  404 

^  Medical  Times,  October  12,  1850,  p.  890;  also  Nov.  9,  1850,  p.  482;  andJiilv  12  1851 
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pbablcjiowcvor  that  the  c^^^^  be  respired  in  a  state  of  vapour 

lu  Deccmbei)  1853  an  inquest  was  lield  at  Elsecar  by  Mr.  Badger,  under  the  Mowing 
remarkable  circumstauces  :-Thrce  members  of  a  family  named  Sadler,  and  a  lodger,  went 
to  bed  in  their  usual  health  at  about  ten  o'clock,  sleeping  in  diflerent  bedrooms.  At  seven 
the  following  morning  they  were  all  found  dead.  The  house  in  which  this  accident  occurred 
abutted  on  one  of  the  blast  furnaces  of  the  Elsecar  Iron-works  ;  and  it  was  obvious  that 
some  noxious  vapours  from  the  furnace  must  have  escaped  into  the  rooms  throu<^h  a  crack 
in  the  house-waU  It  was  considered  by  a  gentleman  who  examined  the  premise!  that  the 
noxious  a^ent  in  this  instauee  was  the  cyanide  of  potassium  in  vapour :  but  as  this  salt  is 
not  volatile  under  a  white  heat,  it  is  difficult  to  conceive  how  it  could  have  existed  and 
spread  itself  in  the  form  of  a  respirable  vapour  through  the  air  of  the  apartments  in  which 
the  deceased  were  sleeping.  The  more  probable  explanation  is,  that  carbonic  oxide 
or  nitrogen  from  deoxidized  air  was  the  agent  of  destruction  in  this  instance,  supposing 
that  no  carbonic  acid  was  formed  by  the  combustion  of  the  carbonic  oxide.  It  is  incon- 
cewable  that  a  substance  which  remains  fixed  at  a  heat  of  3000°  and  upwards,  should  be 
dittused  in  the  form  of  vapour  through  air  at  common  temperatures ;  and  nothing  short  of 
Its  detection  in  and  upon  the  bodies  of  the  deceased  could  warrant  the  admission;  that  the 
respiration  of  this  substance  in  vapour  was  really  the  cause  of  death." 

Uses.— The  cyanide  of  potassium  was  formerly  employed  in  pharmacy  for 
the  extemporaneous  preparation  of  hydrocyanic  acid  by  the  addition  to  the 
solution  of  a  sufficient  quantity  of  tartaric  acid  to  produce  bitartrate  of  potash. 
As  we  have  elsewhere  stated/  however,  hydrocyanic  acid  is  at  present  prepared 
by  other  and  more  certain  processes.  The  cyanide  is  not  now  used  in  pharmacy. 
It  is  chiefly  employed  in  the  electro-plate  manufacture,  and  it  enters  into 
the  composition  of  one  kind  of  soap  [cyanogen  soap),  which  is  used  for  the 
removal  of  stains  produced  by  silver  on  the  skin.  Its  si)lutiou  removes  entirely 
the  black  marks  produced  on  hnen  by  reduced  silver, — e.  g.  those  of  marking 
ink.  The  stain  for  this  purpose  should  be  first  wetted  with  iodide  of 
potassium,  and  a  strong  solution  of  the  cyanide  then  appHed. 

Administhation  and  Dose. — It  has  been  given  in  doses  of  from  1 2  to  200 
milligrammes  (from  one-fifth  of  a  grain  to  three  grains)  either  in  the  form  of 
pill  or  draught.  The  foreign  pharmacopoeias  contain  formulae  for  a  simple 
solution,  a  syrup,  various  mixtures,  pills, — and  for  external  use  an  ointment 
of  the  cyanide. 


[51.  POTASSII  PERROCYANIDUM.-FERROCYANIDE  OF 

POTASSIUM.] 

Formula  K^Cfy-hSHO;  or  FeK^Cy^SHO  ;  or  2KCy-t-PeCy+3HO.    Hq.  Wt.  211. 

History, — This  salt  is  one  of  the  articles  of  Materia  Medica  in  the  phar- 
macopoeias of  the  three  British  Colleges.  Its  chief  use  in  pharmacy  is  for  the 
preparation  of  hydrocyanic  acid,  and  in  chemistry  it  is  largely  employed  as  a 
test.  It  was  accidentally  discovered  at  the  commencement  of  the  last  century. 
It  has  had  a  variety  of  appellations ;  such  as  Prussiate  of  Potanh,  Ferro- 
prmsiate  of  Potash,  and  Ferrocyanate  of  Potash. 

PiiEPAiiATioN. — The  usual  method  of  obtaining  it  is  the  following  : — "  Into 
an  egg-shaped  iron  pot,  brought  to  moderate  ignition,  project  a  mixture  of 
good  pearl-ash  and  dry  animal  matters,  of  which  hoofs  and  horns  are  the  best, 
in  the  proportion  of  two  parts  of  the  former  to  five  of  the  latter.    Stir  them 


»  Vol.  ji,  3rd  edition,  1853,  p.  1787. 
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well  with  a  flat  iron  paddle.  The  mixture,  as  it  is  calcined,  will  gradually  assume 
a  pasty  form,  during  which  transition  it  must  be  tossed  about  with  much  manual 
labour  and  dexterity.  When  the  conversion  into  a  chemical  compound  is  seen 
to  be  completed  by  the  cessation  of  the  foetid  animal  vapours,  remove  the  pasty 
mass  with  an  iron  ladle.  If  this  be  thrown,  while  hot,  into  water,  some  of  the 
Prussic  acid  will  be  converted  into  ammonia,  and  of  course  the  usual  product 
diminished.  Allow  it  to  cool,  dissolve  it  in  water,  clarify  the  solution  by  filtration 
or  subsidence,  evaporate,  and,  on  cooling,  yellow  crystals  of  the  ferroprussiate 
of  potash  will  form.  Separate  these,  re-dissolve  them  in  hot  water,  and  by 
allowing  the  solution  to  cool  very  slowly,  larger  and  very  regular  crystals  may 
be  had."i 

Fig.  84. 


Hgg-shaped  Iron  Pots  and  Furnaces  used  for  the  Manufacture  of  Ferroci/anide  of  Potassium. 


a.  Front  view  of  furnace,  with 

pot. 

b.  Section  of  pot  in  sitti. 


c.  Fire-place. 

d.  Fire  bar. 

e.  e.  Bearing  bars. 


/.  Ash-pit. 
fj.  Bearin^t  plate. 
h.  Dead  plate. 


"  Mr.  Charles  Mackintosh,  of  Glasgow,  who  is  one  of  the  largest  manufac- 
turers of  this  salt,  informs  me  that  the  animal  matters  employed  as  the  source 
of  cyanogen  are  chiefly  chips  of  horns,  animal  hoofs,  woollen  rags,  and  the 
substance  called  cp-eaves,  which  is  the  refuse  of  tallow-melters^  and  consists 
chiefly  of  cellular  membrane  from  which  the  fat  has  been  expressed  :  these  are 
burned,  and  in  fact  fused  at  a  very  high  heat  with  potash,  to  form  what  is 
called  prussiate  cake ;  this,  when  cold,  is  lixiviated  with  water,  and  the 
evaporated  solution  yields  a  first  crop  of  very  impure  ferroprussiate  ;  it  is  re- 
dissolved,  and  the  second  crystallisation  is  allowed  to  go  on  very  slowly,  it 
being  at  least  a  fortnight  before  the  contents  of  the  coolers  are  disturbed.  The 
iron  requisite  to  the  constitution  of  this  salt  is  derived  from  the  iron  pots  and 
stirrers  used  in  the  operation,  or,  if  requisite,  iron  filings  are  added^^  (Brande) . 

The  following  explanation  of  the  theory  of  this  process  is  from  Liebig.^  When  animal 
substances  containing  carbon  and  nitrogen  are  fused  with  potash  at  a  red  heat,  the  potas- 
sium is  reduced  by  the  carbon,  and  forms  by  its  reaction  on  the  other  ingredients  eyanuret 
of  potassium.  The  fused  mass  at  a  red  heat  contains  no  ferrocyanogcn,  but  iron  and  car- 
buret of  iron  in  the  form  of  a  suspended  powder.  When  it  is  lixiviated  with  cold  water 
and  immediately  evaporated,  it  furnishes  no  ferrocyanuret ;  but  when  the  solution  is 
gently  heated  for  several  hours  in  the  contact  of  air,  oxygen  is  absorbed,  it  acquires  a 
yellow  colour,  and  now  contains  much  ferrocyanuret  of  potassium.   This  explains  wliy  ji 

'  lire's  Diclionary  of  Chemislri/. 
r/iit.  Muuj.  for  June  ISli  ;  also  Proceedings  of  the  Chemical  Society,  p.  2. 
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solut  ou  of  cyanuret  of  potassium  in  pure  water  and  iu  the  presence  of  finely-divided 
me  alhc  iron  absorbs  the  oxygen  of  the  air  in  passing  inlo  the  state  of  ox  L  S  pof  asdum 
and  dissolving  the  metal;  tlie  notassium  of  the  epnuret,  iii  yieldt?to  tl le  k~ 
cyanogen  vnth  which  it  was  comWcd,  and  so  forming  eyanm-et  oSn  euables  11^00^^^ 

XSt  ^  i:  doTvf.s^r^r'Tr'^  oTpo'tassium  toZm  f^rro^Z^^^^ 

potassium,  in  close  vessels  the  solution  of  iron  by  cyanuret  of  potassium  evolves  hvdro- 
gcn.   The  fused  mass  also  contains  free  potassa,  whicli,  by  being  boTerwitrti  rcvSet 

I'neera'elselToSV'        '''t'' I-tassa  aiiLmmLia.   Wlien  ^^^^^^^^ 
stances  are  fused  n  open  vessels  with  potassa,  cyanate  of  potassa  is  formed  which  is 
decomposed  by  boiling  into  ammonia  and  "bicarbonate  of  potassi;  the  qlntitTof  a^ia 
fomed  bemg  m  proportion  to  the  loss  of  cyanuret  of  potassium        ^1^^^^^^  ^"^"^^^^ 

is  to  W  nr{>^!/7™if  *'^f  r  f.}^'  "y"'^^'*  ferrocyanuret  of  potassium 
IS  to  treat  one-third  of  a  cold  solution  of  the  raw  mass  with  protosulphuret  of  iron  as 

nJ^inrf       fl.    ^^^^"^'^f         '       '^^-V*^'""  evaporated  without  decom- 

™S  "^  i^  f  F^^^^^'f     ''^^y  separated  by  crystallisation  from  the  ferro- 

cyanuret.   The  original_  solution  ot  the  fused  mass  generally  contains  sulphuret  and 

LotS>^r  (Brc4le^^^  ^""^  carbonate  of  potassa,  which  remain  in  the 

Mr  L.  Thompson  has  observed  that  cyanuret  of  potassium  is  abundantly 
lorraed  when  an  ignited  mixture  of  coke  or  charcoal,  carbonate  of  potassa,  and 
iron  filings,  is  exposed  to  the  action  of  the  air.  In  that  process  he  says  the 
potassa  IS  decomposed  by  the  iron,  and  that  the  evolved  potassium  combines 
with  the  carbon,  and  also  with  the  nitrogen  of  the  atmosphere ;  and  that  the 
cyanuret  of  potassium  results  from  this  action.  He  proposes  to  apply  the 
process  to  the  manufacture  of  Prussian  blue^''  (Brande). 

Properties.— This  salt  crystaUises  in  large,  beautiful,  lemon-yellow,  trans- 
parent, permanent,  inodorous,  tabular  crystals,  whose  form  is  the  octohedron 
with  a  square  base,  usually  more  or  less  truncated. 


Fig.  85. 


Pig.  86. 


Truncated  Octohedron  of  Ferrocyanide  of 
Potassium. 


Octohedron  {pimari/  form)  of  Ferrocyanidc 
of  Potassium. 


They  have  a  peculiar  toughness  or  flexibility  somewhat  analogous  to  selenite. 
Their  sp.  gr.  is  1-832.  They  have  a  sweetish,  yet  somewhat  bitter,  saline  taste. 
They  are  insoluble  in  alcohol,  but  dissolve  readily  in  both  hot  and  cold  water. 
When  moderately  heated  they  evolve  about  ]  2  per  cent,  of  water  of  crystaUisa- 
tion,  and  are  converted  into  a  white  friable  powder  (anhydrous  ferrocyanidc  of 
potassium).  When  heated  to  redness  in  contact  with  air,  tlie  cyanide  of  iron 
of  the  salt  is  decomposed,  and  the  residuum  consists  of  cyanide  of  potassium, 
oxide  of  iron,  and  carbon  :  by  a  more  continued  heat  hydrocyanic  acid  and 


1  Transactions  of  the  Society  of  Arts,  vol.  lii.  p.  24. 
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ammonia  are  evolved,  while  the  residue  consists  of  sesquioxide  of  iron  and 
carbonate  of  potash. 

Characteristics. — A  solution  of  this  salt  throws  down,  with  the  protosalts 
of  iron,  a  white  precipitate  {ferrocyanide  of  potassium  and  irofi),  which  by 
exposure  to  the  air  becomes  blue  [Basic  Prussian  Blue).  With  the  persalts 
of  iron  it  forms  a  deep  blue  [Prussian  Blue) ;  with  the  salts  of  copper  a  deep 
brown  [Ferrocyanide  of  Copper) ;  and  with  those  of  lead  a  white  precipitate 
[Ferrocyanide  of  Lead).  Heated  with  dilute  sulphuric  acid,  hydrocyanic 
acid  is  evolved,  and  a  white  precipitate  formed,  which,  by  exposure  to  the  air, 
becomes  blue.  Hydrosulphuric  acid,  the  sulpliurets,  alkalies,  or  tincture  of  galls, 
give  no  precipitate  with  a  solution  of  this  salt ;  showing  that  the  iron  which 
it  contains  is  in  some  remarkable  state  of  combination.  If  a  solution  of  the 
ferrocyanide  of  potassium  be  boiled  with  red  oxide  of  mercury,  percyanide  of 
mercury  is  formed  in  the  solution,  and  a  mixture  of  sesquioxide  and  cyanide  of 
iron  is  precipitated.  The  presence  of  potassium  is  best  shown  by  calcining  the 
salt,  and  detecting  potash  by  the  usual  tests  in  the  residuum. 

Composition. — Crystallised  ferrocyanide  of  potassium  has  the  following 
composition : — 

Or,             At.     Eq.  Wt.    Per  Cent. 
Cyanide  of  iron...    1    54    25'35 

^rum..!l!°*'r]2   130    61-97 

Water   .'    3    27    12-67 


At.     Eq.  Wt.     Per  Cent. 

Cyanogen    3    78    36-620 

Iron    1    28    13-145 

Potassium    2    78    37-560 

"Water   3    27    12  675 


Crystallised  Perro-  )    ,  ...^ 
cyanide  Potassium  j    ^   100-000 


1   211    99-99 


Of  a  yeUow  colour.  It  is  dissolved  by  water.  Any  alkah  or  tincture  of  galls  added  to  this 
solution  produces  no  change.  Wliat  is  thrown  down  by  protosuljAuret  of  ii-on  is  at  first 
white  but  speedily  becomes  blue.  Sulphate  of  copper  throws  down  a  red  brown,  and 
sulphate  ot  zmc  a  white  precipitate.  It  loses  its  colour  by  a  gentle  heat,  and  100  grains 
Sifi  1  ^/If':-    It  is  decomposed  by  a  red  heat.    The  residue  is  soluble  in 

Hydrochloric  acid,  and  this  solution  is  agahi  precipitated  by  ammonia.  From  100  grains 
snlif^r!  -1  .f ''i^l^^^d,^  «f  i^ay  be  thus  obtained.  Lastly,  if  boUed  with  (fiuted 
sulphuric  acid  it  evolves  the  odour  of  hydrocyanic  acid.— P/i.  Lond. 

Physiological  Effects.    «.  0/^..^«ma/s.—Schubarthi  gave  two  drachms 
to  one  dog,  and  half  an  ounce  to  another,  without  observing  any  iniurious 
consequences.     Callies^  found  the  commercial  ferrocyanid?  of  potlssium 
slightly  poisonous,  but  when  prepaxed  with  care  he  remarked  that  several 
ounces  might  be  given  with  impunity.    These  and  other  experiments  show 
that  this  salt  possesses  very  little  activity.    The  rapidity  with  which  it  is  ab- 
orbed  and  gets  into  the  secretions,  as  the  urine,  is  most  remarkable.  West- 
rumb3  recognised  it  m  the  urine  in  from  two  to  ten  minutes  after  it  was  taken 
nto  the  stomach     Plering^  has  shown  the  amazing  rapidity  with  which  it 
t  averses  the  body  when  it  once  gets  into  the  blood.    Thus,  when  t  was 

S^l^i^yTS;  ISonds.^  '-'-'^  -  -  - 

/3.  On  Man.—li  has  no  great  influence  on  man.    D^Arcet  swallowed  half 

'  Wibiner,  Wirlc.  d.  Arznelm. 

\  ly.'n"''''  ^'hristison's  Treatkn  on  Pomm. 

iVIuller.s  Phi/.uoloff!/,  by  Baly,  vol,  i.  ji.  247, 
London  Medical  Gazette,  vol.  iv.  p.  250. 


534)      INOEGANIC  BODIES.— Periiidcyanide  of  Potassium. 


a  pountl  of  a  solution  of  this  salt,  prepared  as  a  test,  without  any  ill  effects.^ 
"  Similar  results,"  observes  Dr.  Christison,^  "  were  obtained  previously  with 
smaller  doses  by  Wollaston,  Marcet,  Emmert,  as  well  as  afterwards  by  Dr. 
Macneveii  and  Schubarth,  who  found  that  a  drachm  or  even  two  drachms 
might  be  taken  with  impunity  by  man  and  the  lower  animals." 

Dr.  Smart,3  however,  regards  it  as  possessed  of  some  activity.  He  asserts 
that  its  primary  action  is  that  of  a  sedative,  softening  and  diminishing  the 
fulness  and  frequency  of  the  pulse,  and  allaying  pain  and  irritation.  In  a 
healthy  person,  he  says,  a  full  dose  will  often  reduce  the  number  of  pulsations 
ten  beats  in  a  minute,  in  a  few  minutes  after  being  taken  ;  aiid  in  a  diseased 
state  of  the  system,  accompanied  with  increased  arterial  action,  the  sedative 
effects  are  much  more  striking.  Occasionally  also  it  acts  as  a  diaphoretic  (in 
cases  accompanied  with  excessive  vascular  action  and  increased  heat  of  skin) 
and  astringent,  as  seen  in  its  power  of  diminishing  excessive  discharges.  lu 
some  cases,  he  says,  it  caused  ptyalism,  with  redness,  swelling,  and  tenderness 
of  the  gums,  but  unaccompanied" with  swelling  of  the  salivary  glands  or  fcetor. 
An  over-dose,  he  tells  us,  occasions  vertigo,  coldness,  and  numbness,  with  a 
sense  of  gastric  sinking;  sometimes  universal  tremors,  as  in  an  ague  fit. 
Eurther  evidence,  however,  is  required  to  confirm  these  statements,  which  do 
not  accord  with  the  observations  before  reported. 

Uses.— Hitherto  it  has  been  rarely  used  in  medicine.  Dr.  Smart  em- 
ployed it  as  a  sedative  in  diseases  of  increased  action  of  the  vascular  system  and 
morbid  sensibility  of  the  nerves ;  as  in  erysipelas,  to  allay  pain,  in  cephalalgia, 
in  inflammation  of  the  brain,  and  in  chronic  bronchitis.  In  the  last-mentioned 
disease  it  lessened  the  frequency  of  pulse,  the  sweating,  the  cough,  and  the 
dyspncea.  As  an  anodvne  he  gave  it  in  neuralgia.  In  hooping-cough  he 
speaks  hic^hly  of  it.  As  an  astringent,  he  administered  it  to  check  colhquative 
sweating  in  chronic  bronchitis  and  phthisis,  to  diminish  leucorrhceal  discharge, 
and  to  aUay  diarrhoea.    Eau*  employed  it  in  calculous  complaints. 

Administration.— The  dose,  according  to  Dr.  Smart,  is  from  ten  to  htteen 
grains,  given  in  the  form  of  solution  every  four  or  six  hours.  Eau  gave  as 
much  as  forty  grains  at  a  dose,  and  I  have  no  doubt  that  very  much  lai-ger 
doses  may  be  given  with  safety. 

[52.  Potassii  Ferridcyanidum.  -  Perridcyanide  of  Potassium.] 

Formula  SKjEe^Cyl    Equivalent  Weight  329. 

TThis  salt  has  been  long  known  to  chemists  as  a  test  for  the  protosalts  of  iron.  It  is 
seen  in  brilliant  ruby  red  prismatic  crystals,  sometimes  of  a  very  large  su^e,  and  it  is  com- 
monlv  known  under  the  name  of  Bed  Prussiate  or  Ferrocyanate  of  Potash. 

Iti  nremrSbY  passing  chlorine  thi'on^h  a  solution  of  tk  yeUow  fcrrocyauide  of 
potasslm  nntU  the  hquid  ceases  to  give  a  %lnc  precipitate  with  a  persalt  ,o  u-on.  It 
5t?Xn  be  mteredlnd  slowly.cv.?orated,  when  the  -^Vo '.'Ci  oTt^fpoS^^^^ 
prismatic  crystals.   The  chlorine  in  this  case  appears  to  take  one-fom-th  of  the  potassium. 

2K2,reCy3  +  CI  =  KCl  +  SK.Fe-Cy". 


Yellow  salt.  Red  salt. 


»  Mcrat  and  De  Lens,  Diet.  Mat.  Med.  t.  ii.  p.  532. 
2  'f,;;aiise,  ]).  0!)'J.  .  ,  „„„ 

»  American.  Jimrnal  nf  the  Medical  Scimces,  vol.  xv  p.  6bi. 
*  Dicrbach,  Neuste  Entd.  in  d.  Mat.  Med.  i.  J71, 


NiTKATE  OF  Potash  :— Histoiiy. 

Ferridcyanogen  and  Ferridcyanic  acids  are  isomeric  with  T:^™^^^ J^^^^^^^^^^^ 
S  the  equivalent  of  tlie  two  former  being  twice  as  great  as  ^^^J^ ^^^.^^^^^^Jf '^^^^^^^ 

PROPEKTiBS.-The  crystals  are  known  by  their  ruby-red  colour;  ^7^^, 
efflorescent    They  arc  soluble  in  about  four  parts  of  water  but  are  "isol^blyn^bohoL 
C  w  with  brilliant  scintillations,  and  when  heated  m  close  vessels  S^^^  f  J^^^^^ 
and  nitrogen,  and  leave  ferrocyanide  of  potassmm  and  ^^^bur^t  J,^^^^^^^^^^^ 
water  is  of  a  yeUowish  colour  :  it  g  ves  a  deep  blue  precipitate  with  protosalts  ot  iron 
tobdl's  bine)  but  does  not  precipitate  a  persalt.    It  gives  merely  an  o  ive-green 

The   ok^^^^^  of  this  saft  is 'decomposed,  bv  ^J^josul.huno  .c^d -  s^^^ 
cyanide  of  iron  are  precipitated,  and  hydryocyanic  acid  and  ferrocyanide  of  potassium  are 
formed. 

The  salt  is  thus  constituted :-  ^^^^^ 

„      .  q  117    36-14 

  I  212    63-86 

Ferridcyanogen    ^      . 

Ferridcyanide  of  Potassium   1    329    lOO' 

It  is  not  put  to  any  use  in  pharmacy  or  medicine.— Er».] 


53.  POTASSiE  NITRAS.- NITRATE  OP  POTASH. 

formula  KO,]S^O^    Equivalent  Weight  101. 

History.— At  what  time  this  salt  became  known  it  is  now  difficult  to 
determine.  As  it  is  found  in  various  parts  of  the  East,  on  the  surface  of  the 
earth,  it  appears  probable  that  it  must  have  been  known  at  a  very  early  period. 
Purthermore,  if  the  Chinese  and  Hindoos  were  acquainted  with  the  art  of 
making  gunpowder  and  fireworks  at  a  very  early  period  of  history,  they  must 
have  employed,  and,  therefore,  been  acquainted  with,  nitre.  Geber,i  however, 
is  the  first  who  distinctly  mentions  it.  He  describes  the  mode  of  making  nitric 
acid  from  it.    But  the  terms  neter  of  the  Old  Testament,^  translated  nitre, 

 v'lT^ov  (Attice,  X^rpov)  of  Herodotus^  and  Theophrastus* — and  nitrum  of 

PUny,5  appear  to  have  been  applied  to  natron.^  It  is  probable,  however, 
that  the  ancients  also  included  under  this  name  nitre  (Hkewise  nitrate  of  lime, 
according  to  Harless'),  which  they  confounded  with  carbonate  of  soda.  The 
term  aphroniirum  {cKppovirpov),  or  aphrolitrum  [cKppoXtTpov),  was  applied  to 
the  softer  and  more  spongy  sorts  of  nitrum ;  while  the  phrases  spuma  nitri 
and/os  nitri  were  applied  to  the  nitrum  in  a  superficial  or  efflorescent  form.^ 
The  word  saltpetre,  usually  applied  to  nitre,  is  evidently  derived  from  sal 
petrcB,  literally  signifying  rock  salt.'^  It  is  sometimes  used  in  a  general  sense 
to  signify  a  nitrate  used  in  the  arts  ;  and  the  particular  kind  intended  to  be 
designated  is  then  distinguished  by  the  name  of  the  base  or  by  the  shape  of 
the  crystal :  and  thus  nitrate  of  potash  is  sometimes  called  'potash-saltpetre 
or  prismatic  nitre,  to  distinguish  it  from  soda-saltpetre,  also  termed  cubic 


1  Invention  of  Verity,  ch.  xxiii. 

2  Proverbs,  ch.  xxv.  20  ;  Jeremiah,  ch.  ii.  22. 

3  Book  ii.  {Euterpe),  chap.  Ixxxvii. 
Be  hjne. 

*  llist.  Nat.  XXX.  i. 

*  See  Beckmann's  History  of  Inventions  and  Discoveries,  vol.  iv. 
^  Janus,  Bd.  i.  S.  454,  Breslan,  1846. 

"  Paulus  iEgineta,  by  Adams,  vol.  iii.  p]).  02,  63,  aud  231. 

*  See  tSodce  Carbonas  aud  Soda;  Sesquicarbonas, 
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nitre,  or  in  tlie  crude  state  as  imported  from  Peru,  South  American  nitre. 
When,  liowever,  the  word  saltiieire  is  used  alone,  it  is  understood  to  mean 
nitrate  of  potash. 

Natural  History. — This  salt  occurs  in  both  kingdoms  of  nature. 

a.  In  the  Inoeganised  Kingdom.— la  the  East  Indies,  Egypt,  Persia,  Spain,  and 
other  parts  of  the  world,  but  especially  in  warm  countries,  large  quantities  of  nitre  are 
found  in  the  soil.  It  would  appear  to  be  formed  below,  and  to  be  brought  to  the  surface 
of  the  soil  by  efflorescence.  It  is  found  either  disseminated  throughout  the  soil,  or  as  an 
incrustation  upon  the  surface,  but  not  in  distinct  layers  like  nitrate  of  soda  in  Peru.  It  has 
been  usually  supposed  that  the  nitric  acid  was  formed  by  the  direct  union  of  the  nitrogen 
and  oxygen  of  the  air ;  but  there  are  no  facts  which  justify  this  opinion.  It  is  much  more 
probable  that  it  is  formed  by  the  oxidation  of  ammonia  (which  js  a  constant  constituent 
of  the  atmosphere) ;  the  products  being  nitric  acid  and  water:  NH^+80=3HO-t-NC)^. 
The  simultaneous  oxidation  of  hydrogen  is  necessary  to  effect  the  union  of  oxygen  with 
nitrogen.  The  cause  of  this  is,  that  the  acid  and  water  unite,  so  that  water  may  be  said 
to  be  a  condition  of  nitrification}  Azotised  animal  or  vegetable  matter  is  no  fui-ther 
necessary  than  as  yielding  ammonia.^  In  a  nitre-cave  in  Ceylon,  Dr.  Davy^  found  nitre 
without  animal  matter.  The  potash  of  the  nitrate  is  in  most  cases  easily  accounted  for, 
being  found  in  some  of  the  constituents  of  the  soil,  as  feldspar  and  mica.  "  It  must  not 
be  forgotten,  that  the  occurrence  of  saltpetre  may  sometimes  be  the  result  of  a  process 
long  since  finished ;  and  for  this  reason  its  formation  vriU  appear  inexplicable,  as  it  is  no 
longer  going  on  at  present,  and  the  conditions  which  gave  rise  to  it  have  long  ceased  to 
exist"  (Knapp). 

^.  In  the  Okganised  Kingdom. — This  salt  has  been  found  in  various  plants.  It  is 
foxmd  in  tobacco,  the  sunflower,  goosefoot,  borage,  the  nettle,  barley,  Cissampelos  Fareira, 
and  Geum  urbanum,} 

Production. — The  nitrate  of  potash  employed  in  this  country  is  obtained 
by  the  purification  of  the  native  nitre  of  India ;  but  in  some  parts  of  the 
world  it  is  procured  by  the  purification  of  what  is  commonly  called  artificial 
nitre;  that  is,  nitre  obtained  by  cultivation.  "With  few  exceptions,  the 
localities  which  naturally  afford  nitre  are  within  the  tropics ;  while  the  pro- 
duction of  this  salt  in  the  temperate  zones  is  effected  chiefly  by  the  inter- 
vention of  man. 

1.  From  native  nitre. — The  district  of  Tirhut,  in  Bengal,  is  more  pro- 
ductive of  nitre  than  any  other  place  in  India.  It  is  most  abundant  in  those 
parts  containing  a  redundancy  of  carbonate  of  lime.  An  average  sample  of 
the  soil  analysed  by  Mr.  Stevenson^  gave  the  following  composition  : — 

Matter  insoluble  la  three  Mineral  Acids  ...    Silex    50'0 

Matter  soluble  in  ditto   Carbonate  of  Lime   44-3 

•Sulphate  of  Soda   27 


Matter  soluble  in  "Water 


Muriate  of  ditto   1'4 

Nitrate  of  Lime   0'9 

Nitrate  of  Potash    07 


100-0 

Extraction. — "  In  the  month  of  November,  the  leonahs,  or  native  manu- 


*  Liebig,  Organic  Chemistry  in  its  Application  to  Agriculture  and  Fhysiology,  edited  by 
L.  Playfair,  Lond.  1840.  „      ,  . 

2  "  Supposing  even  that  no  loss  occurs,  260  to  866  lbs.  of  human  excrement,  433  lbs.  of  urine, 
2G00  lbs.  of  cow-dung,  or  1024  lbs.  of  fresh  muscle,  are  necessary  to  supply  the  nitrogen  of  100  lbs. 
of  saltpetre."  (Knapp's  Chemical  Technology.,  p.  3.") 8). 

3  Account  of  the  Interior  of  Ceylon. 

<  Be  CandoUc,  Fhys.  V/igdl.  p.  387 ;  Johnston's  Lectures  on  Agricultural  Chemistry,  2d  edit, 
p.  114. 

'  Journ.  of  the  Asiatic  Society  of  Bengal,  vol.  ii.  p  23. 
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facturers  of  saltpetre,  coinmence  their  operations  by  scraping  off  the  surface 
from  old  mud-heaps,  mud-buildings,  and  waste  grounds,  where  the  saltpetre 
has  developed  itself  in  a  thin  white  efflorescence,  rcsembhng  Irost-rind.  ihis 
saline  earth  being  collected  at  the  factories,  the  operator  first  subjects  it  to 
the  process  of  solution  and  filtration.    This  is  effected  by  a  large  mud  hlter, 
lined  on  the  inside  with  stiff  clay/'    It  has  a  false  bottom  of  bamboo,  covered 
with  close  wrought  grass  mats,  on  which  are  placed  vegetable  ashes.  Upon 
these  the  nitrous  earth  is  laid.    Water  is  then  added  to  dissolve  the  saline 
matters  of  the  earth,  and  the  solution  thus  obtained,  fitering  through  the 
mats,  drops  into  the  empty  space  between  the  real  and  false  bottom,  and  is 
conveyed  away  into  an  earthen  receiver.    In  its  passage  throught  the  wood- 
ashes,  the  carbonate  of  potash  contained  in  the  latter  reacts  on  the  nitrate  of 
lime  of  the  solution,  and  produces  nitrate  of  potash  and  carbonate  of  lime. 
The  solution  is  afterwards  evaporated  in  earthen  pots,  filtered,  and  put  aside 
to  crystallise.    The  impure  nitre  thus  procured  is  termed  dhouoh  :  it  contains 
from"  45  to  70  per  cent,  of  pure  nitrate  of  potash.    It  is  redissolved  and 
crystalhzed  by  the  native  merchants,  who  supply  the  Calcutta  bazaars  ;  and 
when  thus  purified  is  called  by  the  natives  halmee} 

Rough  Saltpetre  is  imported  into  this  country  principally  from 

Calcutta,  but  some  also  comes  from  Madras.  It  is  brought  over  in  cloth 
bags,  which  contain  from  150  to  175  lbs.  each.  Its  quality  varies  considerably. 
It  is  always  more  or  less  impure  :  but  the  common  varieties,  which  have  a 
dirty  yellowish  appearance,  are  termed  rough  or  crude  saltpetre,  or  grough 
jietre ;  while  the  purer  and  cleaner  looking  kinds  are  called  East  India 
refined.  The  loss  which  it  suffers  in  refining— or,  in  other  words,  the  im- 
purities which  it  contains — are  technically  designated  refraction.  This 
varies  greatly  in  different  samples,  but  is  usually  between  5  and  15  per  cent. 

Estimate  of  the  purity  of  rough  nitre. — The  degree  of  impurity  or 
refraction  of  the  rough  nitre  imported  into  this  country  is  approximatively 
determined  previous  to  sale,  in  order  to  enable  the  merchant  or  broker  to 
estimate  its  value.    Eiffaut's  humid  method  of  analysis  consists  in  washing 
the  rough  nitre  with  a  saturated  solution  of  pure  nitrate  of  potash:  this 
dissolves  the  chlorides  and  leaves  the  nitre,  which  is  dried  and  weighed. 
From  this  2  per  cent,  must  be  deducted  for  the  nitre  deposited  from  the 
solution  whilst  taking  up  the  chlorides.    Gay-Lussac's  method  consists  in 
converting  the  nitrate  into  carbonate  of  potash,  by  fusing  it  with  charcoal  and  (to 
moderate  the  reaction)  with  common  salt,  and  estimating  the  quantity  of  alkali 
present.    Another  method  is  to  dry  the  salt,  by  which  the  amount  of  water 
present  is  estimated ;  to  dissolve  in  water,  and  thereby  to  estimate  the  quantity 
of  insoluble  substances  ;  to  test  the  solution  with  nitrate  of  silver,  nitrate  of 
baryta,  and  oxalate  of  ammonia,  in  order  to  form  a  general  notion  of  the  im- 
purities ;  and  lastly,  to  crystallise  the  soluble  salts  :  the  experienced  eye 
readily  detects  the  foreign  salts  present,  such  as  nitrate  of  soda,  sulphate  of 
potash,  sulphate  and  nitrate  of  lime,  and  chlorides  of  potassium,  sodium,  and 
calcium.    Husz's  physical  method  has  been  introduced  by  him  in  Austria  : 
it  consists  in  ascertaining  the  temperature  at  which  a  cooling  solution  of  nitre 
begins  to  deposit  crystals  :  this  is  fixed,  and  depends  on  the  relative  proportion 


^  See  Stevenson,  oj).  cii. ;  also  India  Journal  of  Med.  and  i'hys.  Science,  new  series,  vol.  i. 
p.  10,  1836. 
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of  water  to  that  of  the  nitre  dissolved,  whether  chlorides  are  present  or  not. 
Gossart's  method  consists  in  estimating  the  quantity  of  nitre  and  sulphuric 
acid  required  to  peroxidise  a  protosalt  of  iron.i  In  Sweden  the  fracture  of 
the  salt  which  has  been  melted  is  employed  as  the  test :  pare  saltpetre  has  a 
coarsely  fibrous  texture,  and  is  very  translucent. 

Furification  [Refininf/  process). — Refined  rough  nitre  is  purified  by 
dissolving  it  in  water,  boiling  the  solution,  removing  the  scum,  and  after  the 
liquid  has  been  allowed  to  settle,  straining  it  while  hot  though  a  hempen 
cloth,  and  setting  aside  to  crystalhse.  At  the  Waltham  Abbey  powder-mills 
the  crystallisation  is  effected  in  copper  pans.  When  it  has  been  dissolved  and 
crystallised  once  only  it  is  called  singly  refined  nitre ;  when  twice,  doubly 
refined'^  {nitrum  dejniratum).  Its  purity  may  be  ascertained  by  testing  it 
with  nitrate  of  silver,  chloride  of  barium,  and  oxalate  of  ammonia.  The  first 
detects  the  chlorides,  the  second  the  sulphates,  and  the  third  the  calcareous 
salts. 

The  Dublin  College  orders  purified  nitrate  of  potash  {potassce  nitras  puruni)  to  be  thus 
prepared  :  —  Take  of  Commercial  Nitre,  lbs.  iv. ;  Distilled  Water,  Ov.,  or  a  sufficient 
quantity.  Having  dissolved  the  nitre  in  two  pints  of  the  water  at  a  boOing  temperature, 
let  the  heat  be  withdrawn,  and  the  solution  be  stirred  constantly  as  it  cools,  in  order  that 
the  salt  may  be  obtained  in  very  minute  crystals.  These,  deprived  as  much  as  possible  of 
the  uncrystallised  solution  by  decantation  and  draining,  are  to  be  washed  in  a  glass  or 
earthenware  percolator  with  the  remainder  of  the  water,  or  until  the  liquid  wliich  trickles 
through  ceases  to  give  a  precipitate  when  dropped  into  a  solution  of  nitrate  of  silver. 
The  contents  of  the  percolator  should  now  be  extracted  and  dried  ia  an  oven. 

[No  process  is  given  in  the  London  and  Edinburgh  Pharmacopoeias.  The 
salt  is  placed  as  an  article  in  the  Materia  Medica. — Eo.] 

2.  Cultivated  or  artificial  nitre. — In  several  parts  of  Europe  nitre  is 
cultivated ;  that  is,  the  conditions  necessary  to  its  formation  are  fulfilled  by 
the  intervention  of  man.  Hence,  in  such  cases,  nitre  is  said  to  be  artificially 
produced ;  and  the  places  where  these  operations  are  carried  on  are  called 
artificial  nitraria  {nitrieres  artificielles^),  or  sometimes  saltpetre  plan- 
tations.   The  conditions  to  be  fulfilled  are  the  following : — 

1.  The  presence  of  bases,— viz.  hme,  magnesia,  and  potash,— in  a  loose  porous  state ; 

as  marl,  chalk,  mortar,  &c. 

2.  The  presence  of  moisture. 

3.  A  temperature  of  from  59°  F.  to  68°  F. 

4.  Access  of  atmospheric  air. 

5.  The  presence  of  decaying  organic  nitrogenised  matters. 

Light,  perhaps,  favours  the  process  ;  although,  in  Sweden,  it  is  excluded. 

The  mode  of  procedure  for  fulfilling  these  indications  is  modified  in  different 
places,  according  to  circumstances.  At  Appenzel,  a  canton  in  Switzerland, 
nitre  is  formed  from  the  urine  of  animals.  A  hole  is  dug  near  to  stables,  and 
into  this  is  put  a  sandy  kind  of  earth,  which  is  kept  moistened  with  the  water 

1  For  further  details,  consult  Dumas,  TraitS  de  Chimie,  t.  2me,  p.  762  ;  Bimie's  Manual  of 
Chemistry ;  mAY^iizxtrts  Chemical  Technology.  ,    „,  „,       .n  j  -n 

2  Colonel  Moody  informed  me  that  the  rough  nitre  supplied  to  the  Waltham  Abbey  powder-mills 
has  about  3  per  cent,  refraction,  aud  requires  one  crystallisation  only  to  render  it  suflicieutiy  pure 
for  the  manufacture  of  gunpowder.  „. .  .    ,  •••      oon  r      'i  -n  • 

3  For  full  details  of  this  process,  consult  Thcnard,  Traite  de  t-  »i-  P-  239,  5mc  ed.  Pans. 
1827;  Dumas,  op.  ««/;ra  cii!. ;  Kidilraaun,  Mem.  Acad.  Sciences  de  Lille,  Ibib,  aud  in  Liebig  s 
Anna  'len,  xxix.  p.  272  ;  aud  Knapp's  Chemical  Technology. 
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running  from  the  staWes.    In  two  or  three  years  his  earth  J'^^^l^"^^- 
Sweden,!  ^here  each  landed  proprietor  is  compelled  to  lurmsh  a  certam  quan 
ti'of  itre,  it  is  prepared  J  Mows  : -Decomposing  ™  ^'^^^ 
matters,  mixed  with  cinders,  lime,  or  marl,  ai;e  placed  m  heaps  (called  mtre 
Zeis)  under  cover,  the  mass  being  occasionally  moved,  or  holes  made  ni  it 
so  t  at  they  are  exposed  to  the  air?  Prom  time  to  time  they  are  watered  w  h 
urine.    At  the  end  of  two  or  three  years  the  nitrogen  has  cof  me^  m^^^ 
oxygen,  and  this  with  the  bases  to  form  nitrates.    By  hxiviation  the  salts  may 
be'Vepakted,  and  any  nitrate  of  lime  present  may  be  ^--f 
potash  by  adding  wood-ashes,  which  contam  carbonate  of  potash,    in  i  russia 
S  Jdls  are  employed  instead  of  nitre  beds  ;  that  is,  the  heaps  are  made 
with  perpendicular  sides,  hke  walls.    These  have  two  advantages,-they  eco- 
uomis^e  /and,  and  they  expose  a  large  surface  to  the  air.^     At  Wnt  m 
Prance,  a  stone-quarry  is  used  as  a  nitre-plantation   earth  and  dung  being 
ar  ang  d  in  alternate  layers,  and  the  liquid  manure  from  stables  and  houses 
ieing^dded  to  it.    Thouvenal  proposed  the  formation  of  ./...^/^M-zu^mna 
(,./^nVr..-J.r^.nV.),  so  that  the  manure  of  sheep  might  be  used  tor 

The  mode  of  extracting  the  nitre  from  the  ripe  earth  may  be  easily  under- 
stood. The  earth  is  lixiviated,  the  crude  lye  boiled  down,  some  potash  salt 
(carbonate)  added  to  decompose  the  nitrates  of  lime  and  magnesia  and  convert 
them  into  nitrate  of  potash,  the  clear  liquid  boiled  down,  and  the  crude  salt- 
petre allowed  to  crystallise.  In  the  subsequent  refimng  process,  glue  is  added 
to  the  Ive  to  cause  the  separation  of  the  extractive  matter.  .    •  n 

rs  31/  chemical  processes.— Oi  late  years  many  plans  have  been  devised 
for  the  manufacture  of  this  useful  salt.  Thus  M.  Weber,  a  German  chemist, 
taking  advantage  of  the  fact  tliat  nitric  acid  displaces  hydrochloric  acid, 
prepares  chemicaUy  pure  nitrate  of  potash  by  the  followmg  process  :— 

The  commercial  nitrate  is  dissolved  in  the  smaUest  possible  quantity  of  boiling  distilled 
water,  and  in  order  to  separate  the  nitrate  of  lime  a  f  l^f^on  of  pure  carbonat^e  of  potash 
or  soda  added  as  long  as  a  precipitate  is  formed  ;  ^^^^^^^f  ^^^^..f^^^.  ^^^^^^^ 
rapidly  as  possible,  is  then  boiled,  a  small  quantity  of  pure  nitric  acid^  added  and  the 
boiling  continued,  with  occasional  replacement  of  the  evaporated  water  until  the  hquid 
ffives  no  longer  any  mdication  of  chlorine  with  nitrate  of  silver,  whenit  is  to  be  evaporated 
to  dryness.  The  excess  of  nitric  acid  added  to  the  saKne  solution  evaporates,  or,  when  iron 
is  present,  is  decomposed,  and  frequently  communicates  to  the  mass  a  yellow  colour  which 
disappears  on  heating  the  salt  sufficiently.  When  the  saline  solution  gives  no  indication 
of  clilorine,  evaporation  to  dryness  is  unnecessary,  and  the  excess  of  acid  may  be  satu- 
rated with  a  solution  of  carbonate  of  potash  or  soda.  In  the  opposite  case,  the  dry  mass 
must  be  re-dissolved  in  water,  the  solution  filtered,  and  allowed  to  crystaUise,  when,  if 
iron  was  present,  it  is  left  as  oxide  upon  the  filter.  By  this  process  it  is  said  a  very 
beautiful  and  pure  product  is  obtained.-*  .    ,     ^     ,    ,      ,   •     ,  c 

Nitrate  of  potash  may  be  prepared  from  nitrate  of  soda  by  placing  two  vessels,  ot 
which  the  upper  contains  nitrate  of  soda,  and  the  lower  carbonate  of  potash,  over  one 
another  and  as  soon  as  both  solutions  boil,  the  fire  under  the  upper  vessel  is  extm- 
guishcd'and  the  liquid  allowed  to  flow  into  the  lower  one,  when  immediately  hydrated 
carbonate  of  soda  is  precipitated,  and  the  residual  lye  is  allowed  to  flow  into  crystallising 
pans,  and  agitated,  in  order  to  obtain  saltpetre-meal  (salpeter-mehl),  which  is  to  be  treated 
in  the  usual  way — Ed.] 

•  Berzclius,  Traite  dc  Chimie,  t.  iii.  p.  391. 
Dumas,  op.  cit. 

^  About  four  fluidounccs  to  every  pound  of  nitrate. 

"  Allfjavieine  Pliarmaceidische  Zeitschrifl ;  also  Pliarm.  Journ.  June,  1853,  p.  596. 

*  Pharm,  Central- Blatt,  No.  37,  p.  592,  1851  ;  also  l'k(Mtn.  Jawn.  1851-3,  p.  23G. 
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EiG,  87. 


Crystals  of  Nitre. 
Fig.  88. 


PiioPERTiES. — Nitrate  of  potash  usually  crystallises  in  the  form  of  a  six- 
sided  prism  with  dihedral  summits,  which  belongs 
to  the  right  prismatic  system. i  Hence  this  salt 
is  frequently  called  prismatic  nitre  {nitrum 
prismaticum).  It  has,  therefore,  two  axes  of 
double  refraction,  and  presents  a  double  system 
of  rings  in  polarized  light  (see  figs.  33  and  34,  p. 
145).  But  sometimes,  though  rarely,  it  crystal- 
lises in  obtuse  rhombohedra ;  so  that  it  is  dimor- 
phous. When  pure,  the  crystals  are  transparent 
and  colourless,  have  a  sharp  cooling  taste,  and 
undergo  no  change  by  exposure  to  the  air.  The 
crystals  frequently  have  a  portion  of  the  mother 
hquor  mechanically  lodged  in  spaces  in  the 
crystals :  hence  dry  nitre  will  sometimes  yield  a 
moist  powder,  in  consequence  of  the  escape  of  the 
Primitive  right  Rhombic  Prism,  liquor  in  the  process  of  pulverisation.  When 

heated,  this  water  is  expelled,  the  nitrate  of  potash 
fuses,  and  when  cast  in  moulds  forms  the  nitrum  tahulatum ;  or,  from  its 
having  formerly  been  cast  into  small  balls,  and  stained  of  a  plum  colour,  ml 
prunella.  At  a  strong  red  heat  it  is  decomposed,  with  the  evolution  of 
oxygen  and  the  formation  of  hyponitrite  of  potash,  which,  when  rubbed  to 
powder  and  mixed  with  sulphuric  acid,  emits  red  fumes  (composed  of 
nitrous  acid  and  binoxide  of  nitrogen).  One  hundred  parts  of  water  at  32° 
dissolve  13-32  parts  of  this  salt,  but  at  77°  they  dissolve  38  parts;  [and  at 
212°,  they  dissolve  246  parts.]  During  the  solution,  cold  is  generated.  In 
pure  alcohol,  nitre  is  insoluble. 

Characteristics, — This  salt  is  knowTi  to  be  a  nitrate  by  the  characters 
already  detailed  for  this  class  of  salts.  That  its  base  is  potash  is  shown  by 
the  tests  for  this  substance. 

Composition. — Nitrate  of  potash  has  the  following  composition  : — 


Potash  

Nitric  acid 


Atoms. 

...  1  . 
...  1  . 


Eq.  Wt. 

..  47 
..  54 


Per  Cent.         Wollaslon.        Longchamp.  Thomson. 

46-535    46-668    46-703    45-66 

53-465    53-332    53-397    54-34 


Nitrate  of  Potash  1    101 


100-000 


100-000    100-000 


100-00 


Impurities. — Nitrate  of  potash  is  sometimes  contaminated  with  alkahne 
or  eajthy  chlorides  or  sulphates ;  the  mode  of  recognising  which  has  already 
been  pointed  out.  Nitrate  of  potash,  when  pure,  undergoes  no  change  by 
exposure  to  the  air ;  but  if  nitrate  of  soda  be  present,  this  absorbs  moisture. 
The  presence  of  nitrate  of  soda  is  detected  by  the  yellow  colour  which  this  salt 
communicates  to  flame ;  whereas  that  produced  by  potash  only,  is  violet.  [The 
crystalline  form  of  nitrate  of  soda,  as  obtained  on  a  microscope-slide,  is  a 
rhombic  plate,  that  of  a  nitrate  of  potash  a  slender  fluted  prism. — Ed,] 

Soluble  in  water.  From  the  solution  nothing  is  precipitated  cither  by  chloride  of 
barium  or  nitrate  of  silver.  Liquefies  by  heat,  but  loses  no  weight ;  at  a  strong  heat  it 
emits  oxygen.   From  the  residual  salt,  rubbed  to  powder,  sulplmrie  acid  evolves  nitrous 


'  Levy,  Q,narlerly  Journal  of  Science,  vol.  xv.  p.  284 ;  also  Miller,  in  Philosojikical  Magazine 
for  July  1840, 
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vapours.    Thrown  on  burning  coals  it  iloflagratea,  carbonate  of  potash  being  left 
Trom  one  hundred  grains  digested  in  sulphuric  acid  are  obtained  eighty-six  grams  oi 
sulphate  of  potash,  dried  at  a  red  heat.    If  chloride  of  barium  or  nitrate  ot  silver  yieiU  no 
iireeipitate,  neither  a  sulphate  nor  a  chloride  is  present.^— P/i.  Lond. 

rCommon  nitre  is  frequently  contaminated  with  nitrate  of  lime.  This  may  be  known 
by  adding  oxalate  of  ammonia  to  the  solution.  The  test  should  produce  no  precipi- 
tate if  the  nitre  be  pure. — Ed.] 

Physiological  Effects,  a.  On  Vegetables. — ^Nitrate  of  potash,  dis- 
solved in  300  times  its  weight  of  water,  promotes  vegetation  :  but  a  solution 
containing  -g^th  part  of  nitre  is  injurious  to  the  growth  of  plants.2  Some 
interesting  details  on  the  use  of  alkaline  nitrates  are  given  by  Mr.  Johnston.^ 
He  says  that  they  increase  the  production  of  woody  matter  of  plants ;  but  no 
well-ascertained  facts  have  yet  been  obtained  to  determine  the  differential 
effects  of  the  nitrates  of  potash  and  soda. 

/3.  On  Animals  generally.— Ov^A^"^  found  that  when  introduced  into  the 
stomachs  of  dogs  it  acted  as  an  irritant  poison.  If  administered  in  doses  of 
two  or  three  drachms,  it  is  capable,  when  not  vomited  up,  of  causing  death. 
Its  operation  is  that  of  a  narcotico-acrid  poison.  When  applied  to  the 
cellular  tissue  it  produces,  according  to  this  experimentaHst,  local  effects 
only,  and  does  not  become  absorbed.  But  Devergie^  states,  on  the  authority 
of  J.  E.  M.  Smith,  that  half  an  ounce  applied  to  the  thigh  killed  a  dog  in 
thirty-six  hours.  Eight  ounces  dissolved  in  a  pint  of  water,  and  swallowed, 
killed  a  horse  in  twenty-four  hours,  with  all  the  symptoms  of  violent  intes- 
tinal irritation.6  Veterinarians  use  nitre  as  a  diuretic  and  refrigerant  in 
doses  of  from  two  to  four  drachms. 

y.  On  Man. — In  very  large  doses  (such,  for  example,  as  one  ounce  or 
more),  nitre  has  in  several  instances  caused  death  but  the  effects  of  it  are 
not  uniform,  since,  in  other  cases,  this  quantity  has  not  appeared  to  have 
any  very  remarkable  or  obvious  effect.  For  example.  Dr.  Cliristison  knew 
an  instance  in  which  one  ounce  was  taken  without  occasioning  any  other  un- 
pleasant symptom  than  vomiting ;  and  it  was  retained  on  the  stomach  for 
above  a  quarter  of  an  hour.  In  a  case  reported  by  Mr.  Gillard,  a  man 
recovered  in  four  days  from  the  use  of  two  ounces  of  nitre  taken  by  mistake 
for  Epsom  salts.  In  those  cases  where  violent  effects  followed  the  ingestion 
of  it,  the  symptoms  were  two-fold  :  on  the  one  hand,  those  indicating  irrita- 
tion of  the  alimentary  canal  (such  as  pain,  vomiting,  and  sometimes  purging) ; 
— on  the  other,  an  affection  of  the  nervous  system  (marked  by  giddiness, 
convulsions,  failure  of  pulse,  tendency  to  fainting,  dilated  pupil,  insensibility, 
and  palsy).  In  a  case  related  by  Dr,  Geoghegan  (quoted  by  Dr.  Taylor), 
death  occurred  in  two  hours  from  an  ounce  and  a  half ;  in  Orfila's  case,  one 
ounce  caused  death  in  three  hours ;  and  in  another  case,  which  occurred  in 
Manchester,  ten  drachms  caused  diarrhoea  and  death  in  five  hours.  In  other 
cases  the  death  has  been  less  speedy  :  in  one  instance  it  did  not  occur  untiJ 
sixty  hours  after  the  ingestion  of  an  ounce  and  a  half  of  the  salt.    It  is 


'  Phillips's  Translation  of  the  London  Pharmacopoeia,  1850,  p.  31, 
2  Davy,  Agricultural  Chemistry. 

'  Lectures  on  Agricultural  Chemistry,  p.  591,  et  seq.  2d  edit. 

Toxicol.  Generate. 
^  Medecine  Legale. 

Moiroud,  Vharmaeologie  VetSrinmre,  Paris,  1831. 
7  See  Dr.  A.  S.  Taylor's  work  On  Poisons. 
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probable  that  the  operation  of  nitre  is  iiiflnenced  by  the  quantity  of 
aqueous  liquid  in  which  the  salt  is  dissolved,  and  that  the  more  we  dilute, 
the  less  powerfully  does  it  act  as  a  poison.  In  no  other  way  can  we 
reconcile  the  discrepant  statements  in  regard  to  the  eflects  produced  by  an 
ounce  of  nitre. 

In  moderate  doses,  nitre  acts  as  a  refrigerant,  diuretic,  and  diaphoretic. 
Its  refrigerant  properties  are  best  seen  when  the  body  is  preternaturally  hot, 
as  in  febrile  disorders.  Mr.  Alexander,^  in  his  trials  with  it,  made  on  himself, 
experienced  a  sensation  of  chilliness  after  each  dose,  but  he  could  not  recog- 
nise by  the  thermometer  any  diminution  of  heat  in  the  external  parts  of  his 
body.  He  found,  in  most  of  his  experiments,  that  it  had  a  powerful  influence 
over  the  vascular  system,  and  surprisingly  diminished,  in  a  very  short  period 
of  time,  the  number  of  pulsations.  Thus,  on  several  occasions,  a  drachm  of 
this  salt,  within  a  few  minutes,  reduced  the  frequency  of  the  pulse  from  70  to 
60  beats.  Diuresis  is  another  effect.  As  the  nitre  can  be  detected  in  the 
urine,  its  operation  as  a  diuretic  depends,  perhaps,  on  the  local  stimulus  which 
is  communicated  to  the  renal  vessels  while  the  salt  is  passing  through  them. 
Like  most  of  the  neutral  salts  of  the  alkalies,  the  continued  use  of  it  promotes 
alvine  evacuations.  Pull  doses  frequently  produce  pain  in  the  stomach.  As 
a  diaphoretic,  it  is  usually  given  in  combination  with  emetic  tartar. 

Yarious  effects  on  the  blood  have  been  ascribed  to  nitre  :  some  of  these  have 
been  already  alluded  to.  One  of  them  is  a  physical  or  endosmotic  effect 
exercised  by  this  salt,  before  its  absorption,  on  the  serum  of  the  blood,  through 
the  coats  of  the  vessels  (see  ante,  p.  92).  After  its  absorption,  it  is 
probable  that  it  may  exert  a  similar  endosmotic  influence  over  the  blood- 
corpuscles,  and  cause  them  to  collapse  or  contract.  Several  chemical  effects 
on  the  blood  have  likewise  been  ascribed  to  it.  Its  antiplastic  or  plastilytic 
effect  has  been  already  alluded  to  (see  ante,  pp.  113  and  182).  Zimmermaun2 
has  suggested,  that  in  thoracic  inflammation  nitre  promotes  absorption  of  the 
effused  products  by  preventing  the  coagulation  of  the  fibrine,  and  rendering 
the  effused  plasma  more  soluble,  and  thereby  more  readily  absorbable. 
Another  effect  which  this,  in  common  with  other  sahne  substances,  produces 
on  the  blood,  and  which  I  have  before  noticed  (see  ante,  p.  182),  is  that  of 
dimiuishino-  the  adhesiveness  of  the  blood-corpuscles  for  each  other.  A  third 
chemical  effect  is  the  change  which  it  occasions  in  the  colour  of  the  blood. 
It  it  be  mixed  with  dark-coloured  venous  blood  out  of  the  body,  it  communi- 
cates to  it  a  florid  or  arterial  hue.  Now  as  this  salt,  when  taken  into  the 
stomach,  becomes  absorbed,  it  is  not  unreasonable  to  suppose  that  while 
mixed  with  the  circulating  blood  it  might  have  an  analogous  effect.  Dr. 
Stevens^  asserts,  that  in  the  last  stage  of  fever,  when  the  blood  is  black,  it 
has  this  effect.  Moreover,  he  tells  us  that  in  a  case  which  occurred  in  America, 
where  a  person  swallowed  an  ounce  of  nitre  by  mistake,  in  place  of  Glauber's 
salts,  the  blood  when  drawn  from  a  vein  was  completely  florid,  and  remained 
as  fluid  as  if  the  nitre  had  been  added  to  it  out  of  the  body.* 


'  Essays,  p.  105,  et  seq.  Edinb.  1768. 

2  London  Medical  Gazette,  Jan.  22.  1847,  p.  175. 

3  Observations  on  the  Blood,  p.  298,  Lond.  1832.  ,  ^  ,  t    j  nr  j  n 

4  For  some  re.nurks  on  the  circcts  of  uilrc  ou  the  blood,  by  Mr.  Car  yon,  see  Und  Med.  Ga^. 
vol.  viii.  p.  020  i  and  on  uitic  us  a  therapeutic  agout,  by  Dr.  llaucock,  sec  for  1831-2, 
vol.  ii.  P-  706. 
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[Dr.  Loffler^  relates  a  series  of  experiments  with  this  salt,  performed  by  five 
healthy  students  upon  themselves.  After  from  eight  to  twelve  days'  use  of 
the  medicine,  in  daily  quantities  increasing  from  one  drachm  to  five  drachmas, 
the  blood  drawn  from  the  veins  presented  the  following  characters:—!.  In 
colour  and  density  it  resembled  cherry-juice.  2.  The  number  and  size  of  the 
colourless  blood-corpuscles  were  increased.  3.  The  blood -globules  were  paler 
in  colour.  4.  The  blood  coagulated  very  quickly.  5  Increased  proportion 
of  water,  and  corresponding  diminution  of  the  solid  constituents  of  the 
blood.  6.  Diminution  of  its  fat.  7-  Increased  proportion  of  ash  in  serum. 
8.  Diminished  firmness  and  elasticity  of  the  crassamentum,  the  solid  con- 
stituents of  wliich  were  less  in  quantity  than  in  nornial  blood.  The  symp- 
toms observed  were,  general  weakness  and  indisposition  to  exertion  of  body 
and  mind,  low  spirits,  slowness  and  feebleness  of  pulse,  and  paleness  of  face ; 
the  action  of  the  bowels  was  for  the  most  part  healthy,  but  there  were  some- 
times pain  and  purging. — Ed.] 

Uses. — It  follows,  from  what  has  been  stated  in  regard  to  the  physiological 
effects  of  nitre,  that  the  use  of  this  substance  is  indicated  when  we  wish  to  dimi- 
nish preternatural  heat,  and  to  reduce  the  force  and  frequency  of  the  pulse,  as  in 
febrile  disorders,  inflammatory  affections  (except,  perhaps,  those  of  the  stomach, 
bowels,  kidneys,  and  bladder),  and  hemorrhages^  (especially  haemoptysis).  In 
continued  fever  it  is  frequently  given  in  combination  with  emetic  tartar,  and 
sometimes  also  with  calomel. 

In  acute  rheumatism,  large  doses  of  nitre  have  been  administered,  ap- 
parently, in  many  cases,  with  great  success.  They  were  first  employed  about 
the  middle  of  the  last  century  by  Dr.  Brocklesby,^  who  gave  this  salt  to  the 
extent  of  ten  drachms  or  more,  dissolved  in  three,  four,  or  five  quarts  of  thin 
gruel  in  twenty-four  hours.  Within  three  or  four  days  the  malady  was  much 
reheved,  or  even  cured,  under  great  sweating.  Until  the  last  ten  or  twelve 
years,  this  method  of  treatment  had  for  the  most  part  fallen  into  disuse :  it 
has,  however,  lately  been  revived,  principally  by  some  French  physicians. 
According  to  Dr.  Henry  Bennet,"*  the  revival  is  due  to  Gendrin.  But  Martin 
Solon  (whose  observations  have  been  reported  by  Aran^),  Stoeber,  Forget,^ 
and  others,  have  borne  evidence  to  the  success  of  the  practice.  Bouchardat,7 
however,  observes  that  this  method  of  treatment  had  been  repeatedly  tried  in 
the  practice  of  the  Hotel-Dieu;  but  either  from  the  physicians  of  that 
hospital  not  finding  it  more  elficacioQS  than  simple  expectation,  or  because 
they  feared  the  action  of  too  energetic  an  agent,  the  trials  of  it  were  not  long 
continued.  Gendrin  generally  began  by  four  drachms  in  the  twenty-four 
hours  with  an  adult  female,  and  six  drachms  in  the  same  period  with  an 
adult  male ;  and  he  rapidly  increased  the  dose  to  eight,  ten,  or  twelve 
drachms,  seldom  carrying  it  further.  Aran  states  that  the  mean  quantity 
employed  in  twenty-four  hours  was  about  eight  drachms,  and  that  the  mean 
quantity  administered  during  the  disease  has  been  about  twelve  ounces  ! 


^  Schmidt's  Jahrhuch.  1848  ;  Edinb.  Monthly,  April  1848. 

^  Gibbons,  Medical  Cases  and  Remarks,  Part  II.  On  Nitre  in  Htnmorrhagy,  2d  cd.  Sudbury,  1811. 
^  (Economical  and  Medical  Observations,  p.  110,  Lond.  1764. 
^  Lancet,  Feb.  10  and  June  15,  1844. 

^  Journal  des  Connaissnnces  Medico- Ohiruryicalcs ;  also,  Ann.  de  Tliurapeutique  1S42 
*  Ann.  de  Therap.  1844.  '      ^  > 

^  Ibid.  1842. 
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The  salt  should  be  given  dissolved  in  a  large  quantity  of  liquid.  Aran  says 
the  eight  drachms  were  given  in  about  three  wine-quarts  of  tisane.  Bennet 
states  that  it  should  be  given  in  a  large  quantity  of  weak  lemonade  or  barley 
water,  properly  sweetened,  in  the  proportion  of  about  lour  drachms  of  nitre 
to  a  pint  and  a  half  of  gruel.  The  obvious  effects  produced  are  usually 
copious  sweating,  sometimes  diuresis,  sometimes  purging.  Under  its 
influence  the  force  and  frequency  of  the  heart's  action  are  diminished.  Ill 
effects  from  its  use  are  stated  to  be  rare.  In  acute  rheumatism  it  sometimes 
fails  to  give  any  rehef :  in  chronic  rheumatism  it  is  useless.  [According  to 
Dr.  Basham,^  nitrate  of  potash  acts  in  cases  of  rheumatism  by  diminishing  any 
excess  of  fibrin,  and  by  retarding  or  suspending  its  separation  from  the  blood. 
He  recommends  one,  two,  or  three  ounces,  largely  diluted  with  water,  to  be 
given  in  the  twenty-four  hours.  He  found  the  specific  gravity  of  the  urine 
to  be  increased  during  its  administration. — Ed.] 

[Dr.  Rowland,  of  Charing  Cross  Hospital,  states^  that  the  average  duration 
of  the  disease  after  the  commencement  of  the  treatment  by  nitrate  of  potash 
was  eight  days.  In  some,  relief  was  afforded  almost  immediately,  in  others 
later ;  in  all,  the  occurrence  of  dangerous  comphcations  was  less  frequent. 
In  no  instance  was  there  threatening  of  valvular  disease.  The  efficacy  of  this 
salt  is  most  marked  in  acute  rheumatism,  and  in  proportion  to  its  activity. 
In  chronic  rheumatism.  Dr.  Rowland  has  ceased  to  prescribe  it.  Dr.  Rowland  is 
not  able  to  offer  any  theory  of  its  mode  of  operation.  The  dose  never  exceeded 
half  an  ounce  :  it  was  sometimes  limited  to  three  drachms  daily.  By  these 
smaller  doses  there  is  less  risk  of  gastric  or  renal  irritation  than  where  ounce 
doses  are  given.  No  injurious  consequences  were  observed  in  Dr.  Rowland's 
cases. — Ed.] 

It  is  not  often  used  as  a  diuretic,  because  its  activity  in  this  respect  is  not 
very  great ;  but  it  is  adapted  to  those  cases  which  are  accompanied  with 
arterial  excitement.  [In  reference  to  the  action  of  nitrate  of  potash  on  the 
kidneys,  M.  Garden  states  that  a  man  having  swallowed  three  ounces  of  nitrate 
of  potash  by  mistake,  suffered  from  violent  intestinal  irritation  followed  by  pro- 
fuse diuresis,  the  urine  being  passed  to  the  extent  of  from  five  to  six  pounds 
every  night.  The  urine  was  found  to  contain  sugar  of  resin.3  M.  Yauoye 
relates  a  case  in  which  an  ounce  and  a  half  was  taken  by  mistake  in  a 
case  of  typhus  :  vomiting  was  caused,  but  no  diuresis.  The  patient  was 
convalescent  on  the  following  day.*— Ed.] 

Dr.  Young  has  successfully  employed  nitrate  of  potash  in  the  treatment  of 
incontinence  of  urine  in  children.  It  acts,  he  says,  as  a  stimulant  to  the 
bladder  or  its  sphincter. 

In  sore-throat  it  is  mixed  with  white  sugar,  and  gradually  swallowed.  A 
mixture  of  nitre  and  powdered  gum  has  long  been  a  favomite  remedy  for 
diminishing  the  scalding  of  gonorrhoea. 

Nitre  is  rarely  employed  as  an  external  agent,  except  as  a  means  ot 
producing  cold.  Thus,  five  ounces  of  nitrate  of  potash,  with  five  ounces  of 
sal  ammoniac,  dissolved  in  sixteen  ounces  of  water,  reduce  the  temperature 
40°  E. ;  that  is,  from  50°  to  10°,  according  to  Mr.  Walker.    Hence,  there- 

'  London  Medical  Gazette.,  vol.  vii.  new  series,  p.  899. 

*  Xawcs/,  Feb.  11,  1854.  r        V  ht    i  ■\cac\ 

3  Gazette  des  Udpilaux,  Jan.  18,  1849;  quoted  in  Edinb.  Monthly  {o'lmal,  March  184J. 
"  L' Union  Mddicale ;  quoted  in  Edinburgh  Monthly  Journal,  April  184 J. 
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fore  we  sometimes  employ  this  mixture,  placed  in  a  blachler  as  an  external 
aDulication.    On  the  belief  that  fever,  cholera,  and  other  maligfiant  disea.t^, 
S  produced  by  a  deranged  state  of  the  blood,  and  that  t  ns  derangemen 
depended  on,  or  consisted  in,  a  diminution  or  entire  loss  of  the  saline  parts 
of  the  blood.  Dr.  Stevens  employed  nitre,  chloride  of  sodium,  and  othei 
alkaline  suits,  in  the  treatment  of  these  diseases.^    I  have  already  (see  apte, 
V  185)  had  occasion  to  refer  to  this  subject.    Nitre,  m  large  doses,  has  been 
employed  in  the  treatment  of  scurvy,  and  with  considerable  success,  according 
to  the  statement  of  Mr.  Cameron.^    This  accords  with  Dr.  Garrod  s  views, 
already  explained.    [Some  experiments  have  more  recently  been  made  on  the 
relative  value  of  nitrate  of  potash,  citric  acid,  and  lime-juice,  as  remedial  agents 
in  sea-scurvy ; '  and  the  results  have  not  been  favourable  to  the  use  ot  nitrate  ot 
potash.    Dr.  Bryson  has  published  an  account  of  these  experimeiits,^  which 
were  instituted  upon  the  instructions  of  the  Director-General  ot  the  Medical 
Department  of  the  Navy  to  the  surgeons  of  convict-ships.    These  were  to  the 
effect,  that  in  the  event  of  scurvy  making  its  appearance  during  the  voyage,  they 
were  to  try  the  relative  merits  of  the  three  remedies.    The  patients  were  to  be 
divided  into  three  sets,  each  set  as  nearly  as  possible  resembling  another  m  ail 
circumstances,  except  that  to  one  wastobegivenhme-juice,  to  a  second,  citric 
acid ;  to  a  third,  nitrate  of  potash.    The  effects  were  carefully  noted,  ilie 
results  are  thus  stated  by  Dr.  Bryson  :  "Tliere  seems  to  be  little  reason  to  doubt 
iud^ino-  from  the  results  in  these  trials,  and  from  others  which  were  not  so  well 
conducted,  that  the  alkaline  salt  (nitre)  has  not  the  antiscorbutic  properties 
which  have  been  ascribed  to  it;  while,  from  its  nauseous,  mawkish  taste,  and 
injurious  effects  on  the  system  generally,  unless  in  very  minute  doses,  it  would 
be  worse  than  cruelty,  under  any  circumstances,  to  persist  in  its  exlubition  m 
this  disease,  either  as  a  prophylactic,  or  as  a  means  of  cure." — Ed.] 

Admtnistkation— Nitrate  of  potash  may  be  given  in  doses  of  from  ten 
grains  to  half  a  drachm,  in  the  form  of  powder,  mixed  with  sugar,  or  m 
solution.  If  administered  as  a  refrigerant,  it  should  be  dissolved  in  water  and 
immediately  swallowed,  in  order  that  the  coldness  of  the  solution  may  assist 
the  action  of  the  salt.  If  employed  as  a  diuretic,  we  ought  to  give  mild  hquids 
plentifully,  and  keep  the  skin  cool. 

Antidote.— No  chemical  antidote  for  this  salt  is  known.    In  case  ot 
poisoning,  therefore,  we  should  remove  the  poison  from  the  stomach  as 
speedily  as  possible,  and  administer  tepid  emollient  drinks.    Opiates,  perhaps, 
\  may  be  advantageously  administered.    The  inflammatory  symptoms  are  to  be 
combated  by  the  usual  antiphlogistic  measures. 

INUALATIO  NITROSA  ;  Fumigatio  iV//tro.v«  — The  fumes  produced  by  the 
deflagration  of  nitrate  of  potash  with  paper  have  been  inhaled  with  bejiefit  in 
spasmodic  asthma.*  To  obtain  them,  blotting  paper  is  to  be  dipped  in  a 
saturated  solution  of  nitre,  and  afterwards  dried :  by  this  means  we  obtain 
what  is  commonly  called  touch  pa'per.  The  fumes  evolved  by  its  ignition 
are  to  be  inhaled  either  by  setting  fire  to  the  paper  on  a  jjlate,  or  rolled  up 
and  placed  in  a  candlestick,  and  letting  the  fumes  escape  into  the  room,  the 

'  Stevens,  op.  supra  cH.  pp.  290,  298,  &c. 

2  Medico-Chirur.  Riiview,  March  1830,  p.  483. 

3  Medical  Times,  vol.  xxi.  p.  212. 

*  London  Medical  Gmdte,  Sept.  4,  1840,  p.  431. 
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air  of  which  soon  becomes  sensibly  impregnated  with  tliera ;  or  by  smoking 
the  paper  in  a  tobacco-pipe.  In  about  a  quarter  of  an  hour  the  patient 
experiences  their  beneficial  effects. 

54.  POTASS-ffi  ACEf AS. -ACETATE  OP  POTASH. 

Formula  KO^CH^O^  or  KO,A.    Equivalent  Weight  98. 

History. — It  appears  to  have  been  first  clearly  described  by  Raymond 
Lully  in  the  thirteenth  century^  and  has  been  known  by  several  appellations ; 
svich.  ?is  terra  foliaia  tariari,  diuretic  salt  {sal  diiireticus),  regenerated 
tartar  [tartar  regeneratus\  arcanum  tartari,  and  kali  acetatum. 

Natueal  History. — Geiger^  says  this  salt  is  found  in  some  mineral  springs. 
It  exists  in  the  juices  of  many  plants.  The  sap  of  the  elm  and  of  most  trees. 
Winter's  bark,  linseed,  senna  leaves,  and  the  rhizome  of  ginger,  are  said  to 
contain  it. 

Preparation. — All  the  British  Colleges  give  directions  for  the  preparation 
of  this  salt. 

The  London  College  orders  of  Carbonate  of  Potash,  lb.  j. ;  Acetic  Acid,  f^xxvj. ;  Distilled 
Water,  f3xij.  Add  the  carbonate  of  potash  to  the  acid,  first  mixed  with  water,  to  satura- 
tion, then  strain.  Evaporate  the  hquor  in  a  sand-bath,  the  heat  being  cautiously  appUed, 
until  the  salt  is  di'ied. 

The  Edinburgh  College  orders  of  PyroHgneous  Acid,  Oiss. ;  Carbonate  of  Potash  (dry), 
^vij.,  or  a  snfficiency.  Add  the  carbonate  gradually  to  the  acid  tdl  complete  ueutrahsaliou 
is  accomphshed.  Evaporate  the  solution  over  the  vapour-bath  till  it  is  so  concentrated 
as  to  form  a  concrete  mass  when  cold.  Allow  it  to  cool  and  crystallise  in  a  sohd  cake  ; 
which  must  be  broken  up,  and  immediately  put  into  well-closed  bottles. 

The  Dublin  College  gives  the  following  directions  for  its  preparation : — Take  of  pure 
Carbonate  of  Potash,  Ib.j.;  Acetic  Acid  of  commerce  (sp.  gr.  1044),  Oij. — To  the  acid, 
placed  in  a  porcelain  capsule,  gradually  add  the  carbonate  of  potash,  and,  when  eifervcs- 
cence  has  ceased,  boil  for  a  couple  of  minutes.  Add  now,  if  necessary,  a  few  drops  of  the 
same  acetic  acid,  so  that  the  solution  may  have  a  shghtly  acid  reaction,  and  having  evapo- 
rated to  dryness,  melt  the  residue,  by  the  cautious  application  of  heat,  in  a  clean  pot  of 
cast  iron.  The  hquefied  salt  is  now  to  be  removed  from  the  fire,  and  when,  upon  cooling, 
it  has  solidified,  it  should  be  quickly  broken  into  fragments  of  a  suitable  size,  and  enclosed 
in  a  bottle  furnished  with  an  air-tight  stopper. 

In  this  process  the  acid  unites  with  the  potash  of  the  carbonate,  and  dis- 
engages carbonic  acid.    KO,COM- A=K0,A  +  C02. 

To  obtain  a  perfectly  white  mass,  pure  acetic  acid  should  be  used ;  and  to 
prevent  the  salt  from  becoming  yellow  or  brown  during  the  evaporation  of  tlie 
solution,  a  slight  excess  of  acid  should  be  present. 

Properties. — It  is  usually  met  with  as  a  colourless,  white  solid,  with  a 
fohated  texture  (which  is  given  to  it  by  fusion  and  cooling),  odourless,  but 
having  a  pungent  saHne  taste  and  a  soapy  feel.  It  is  exceedingly  deliquescenl;, 
and,  therefore,  ought  to  be  preserved  in  a  well-stoppered  bottle.  It  is  very 
soluble  both  in  water  and  alcohol ;  indeed,  in  water  it  is  one  of  the  most 
soluble  salts  we  are  acquainted  with.  At  60°,  100  parts  of  the  salt  will 
dissolve  in  102  parts  of  water. 

Characteristics. — As  a  potash-salt,  it  is  readily  known  by  the  tests  for  this 
base.    As  an  acetate,  it  may  recognised  by  the  tests  for  acetic  acid  hereafter 
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to  be  stated.  "  Its  deliquescence  is  also  a  cliaracteristic.  [A  current  of  car- 
bonic acid  precipitates  the  potash  as  carbonate^  from  a  strong  alcoholic  solution 
of  this  salt.— Ed.] 

Composition. — ^Its  composition  is  as  follows  : — 

Atoms.       Eg.  Wt.     Per  Cent.  Wengel.  EicJder. 

Potash    1    47    47-96    50  15    51-4 

Acetic  acid  (dry)    1    51    52-04    49-85    48-6 

Acetate  of  Potash   1    98    100-00    100-00    lOO'O 

Impueity. — It  should  be  white  and  perfectly  neutral.  Frequently,  however, 
it  reacts  on  test-paper  as  an  alkali,  owing  to  a  slight  excess  of  potash.  The 
presence  of  chlorides  may  be  detected  by  nitrate  of  silver ;  of  sulphates,  by 
chloride  of  barium;  of  metals,  by  hydro  sulphuric  acid  or  ferrocyanide  of 
potassium. 

[The  characters  of  this  salt  are  as  follows  : — 

A  colourless  pulverulent  salt ;  it  is  nearly  inodorous,  and  has  a  pungent  saline  taste ; 
it  is  extremely  deliquescent,  very  soluble  in  water  and  in  alcohol,  which  latter  solution  is 
decomposed  by  a  current  of  carbonic  acid  gas ;  it  is  decomposed  by  heat  and  converted 
into  carbonate  of  potash.  As  usually  prepared  it  has  a  foHated  appearance,  which  is  given 
to  it  by  fusion,  and  cooling :  in  this  operation,  however,  unless  very  carefully  conducted, 
and  by  some  one  acquainted  with  the  mode  of  performing  it,  the  acetate  is  liable  to  be 
decomposed;  in  this  fused  state  it  is  vulgarly  termed  "foHated  tartar." 

Soluble  in  rectified  spirit  and  in  water.  The  aqueous  solution  does  not  change  the  colour 
of  litmus  or  of  turmeric.  Chloride  of  barium  or  nitrate  of  silver  produces  no  precipitate 
in  this  solution.  If  any  precipitate  should  be  caused  by  nitrate  of  silver  in  a  saturated 
solution,  this  is  redissolved  by  the  addition  of  water  or  of  diluted  nitric  acid.  Sulphuric 
acid  evolves  from  it  the  odour  of  acetic  acid.  Erom  100  grains  of  this  salt  digested  in 
sulphuric  acid,  there  should  be  obtained,  after  evaporation  and  ignition,  a  residue  of 
88-8  grains  of  sulphate  of  potash. — Ph.  Lond.'] 

Physiological  Effects. — Two  or  three  drachms  cause  purging,  vi^hich 
is  sometimes  accompanied  with  griping.  In  smaller  doses,  more  especially 
if  largely  diluted,  it  acts  as  a  diuretic  and  mild  diaphoretic.  In  its  passage 
to  the  kidneys  it  becomes  decomposed,  and  is  converted  into  the  carbonate 
of  potash  (see  ante,  p.  184),  which  may  be  detected  in  the  urine.  Probably 
the  pulmonary  excretions  of  those  who  employ  it  also  become  impregnated 
with  this  salt,  since  it  has  been  said  that  in  persons  with  delicate  lungs  it 
acts  as  an  irritant  to  these  organs. 

Uses. — In  this  country  it  was  until  lately  rarely  employed,  except  as  a 
diuretic  in  dropsical  complaints.  It  is  a  valuable  adjunct  to  other  renal  exci- 
tants. On  the  continent  it  is  administered  in  various  diseases  as  an  alterative 
or  resolvent.  Thus,  in  scirrhus  of  the  pylorus,  chlorosis,  and  visceral  and  glan- 
dular enlargements.  It  may  be  employed  in  the  lithic  acid  diathesis,  to  render 
the  urine  alkaline.  It  is  of  course  improper  when  phosphatic  deposits  are 
observed  in  the  urine. 

[Acetate  of  potash  has  been  usefully  employed  in  sonie  diseases  of  the  skin. 
Dr.  Easton,  of  Glasgow,  has  related  a  series  of  cases  of  psoriasis,  eczema,  and 
lepra,  in  which  he  has  found  the  administration  of  acetate  of  potash  attended 
with  signal  benefit.!  The  cure  was  much  more  s])eedy  than  under  the  use  of  any 
other  remedies.    The  salt  was  administered  alone,  and  was  followed  by  a  great 
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increase  in  the  amount  of  urine.  The  smallest  quantity  passed  in  these  cases  was 
54  oz.  in  the  twenty-four  hours,  while  the  largest  was  120  oz.  Under  the  use 
of  tliis  salt,  it  was  found  that  the  urine  was  not  only  passed  in,  larger  quantity, 
but  that  the  proportion  of  the  solid  constituents  was  increased.  Dr.  Easton 
believes  that  the  salt  is  converted  into  a  carbonate  in  the  course  of  the  circu- 
lation, and  that  it  dissolves  and  transforms  imperfectly  organised  tissues. 

Mr.  Hilton  has  given  half-drachm  doses  of  acetate  of  potash  with  beneOt 
in  gonorrhoea.^  The  antiphlogistic  property  of  the  salt,  combined  with  its 
alkalising  effect  on  the  urine,  produced  the  good  results.  Acetate  of  potash 
has  also  been  lately  used  in  acute  rheumatism  in  half-drachm  doses  every  four 
hours  by  several  London  physicians,  and  it  is  believed  to  exercise  a  very  bene- 
ficial influence  in  the  treatment  of  the  disease. — Ed.] 

Administeaiion.-— It  is  given  as  a  diuretic  in  doses  of  from  a  scruple  to  a 
drachm  and  a  half,  dissolved  in  some  mild  diluent.  In  larger  doses,  as  two 
or  three  drachms,  it  acts  as  a  purgative. 


55.  POTASS.S:  TARTRATES.-TARTRATES  OP  POTASH. 

Two  compounds  of  potash  and  tartaric  acid  are  known  :  they  are — 

1 .  The  neutral  or  bibasic  tartrate  of  potash    2K0,T 

2.  The  acid  or  monobasic  tartrate  (bitartrate)  of  potash   KO,T 

Both  of  these  salts  are  employed  in  medicine. 


1.  Potassse  Tartras.— Neutral  or  Bibasic  Tartrate  of  Potash. 

Formula  2K0,OT^0"' ;  or  2K0,T.    Equivalent  Weight  225. 

History. — This  salt  was  known  to  Lemery.  It  has  been  termed  soluble 
tartar  [tartarum  solubile),  tartarised  tartar  [tartarm  tartarizatun), 
tartarised  kali  {kali  tartarizatum) ,  vegetable  salt  [sal  vegetabile),  &c. 
It  is  the  tartrate  of  potash  {potassce  tartras)  of  the  British  Pharmacopoeias. 

Peepaeation.— Two  of  the  British  Colleges  give  directions  for  the  prepa- 
ration of  tliis  salt. 

The  Minbun/h  College  orders  of  Bitarti-ale  of  Potash,  powdered,  lb.  iij. ;  Carbonate  of 
Potash,  ^xvj.,  or  as  much  as  may  be  sufficient ;  Boiling  Water,  Ovj.  Dissolve  the  car- 
bonate of  potash  in  the  boiling  water,  then  add  the  bitartrate  of  potash  until  the  liquor  is 
neutralised,  boil  and  filter.  » <^  ,      .    c  t)  +  i 

The  process  of  the  Dublin  Gollege\&  essentially  the  same  :— Take  of  Carbonate  of  i^otaati 
from  Pearlash,  3viij. ;  White  Bitartrate  of  Potash,  in  line  powder,  lb.  j.,  or  a  sulhcient 
quantity ;  Distilled  Water,  Cong.  ss.  Dissolve  the  Carbonate  of  Potash  m  the  water,  ana 
to  the  solution,  wliile  boiling  liot,  gradually  add  tlie  bitartrate,  until  the  bquid,  after  tlic 
ebullition  has  been  continued  for  a  couple  of  minutes,  ceases  to  cliange  the  colour  ol  Wue 
or  reddened  litmus.  Pilter  through  calico,  and  having  evaporated  the  clear  liquor  una  a 
pellicle  forms  on  its  surface,  set  it  by  to  crystaUise.  After  twelve  hours  pour  oU  tlie 
liquid,  and  having  dried  tlie  crystals  on  bibulous  paper,  preserve  them  m  a  wcli-sioppciea 
bottle.  ..^  f 

The  London  College  has  placed  this  salt  in  the  Materia  Medica.  No  process  lor  pic- 
paring  it  is  given.    The  old  formula  resembled  that  of  the  Edinburgh  College. 
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In  this  process  the  excess  of  acid  in  the  bitartrate  ^^^^^^^ 
potash  of  the  carbonate  :  the  carbonic  acid  escapes.    Or  if  ^^  e  a.sume 
artaric  acid  to  be  a  bibasic  acid,  cream  of  tartar  is  to  be  regarded      a  mono- 
basic tartrate  of  potash,  and  on  the. addition  of  another  atom  of  acid  it 
becomes  a  bibasic  tartrate.  .  ,        ,  ^  i  - 

Properties.— It  is  nsually  met  with  in  the  shops  in  a  granular  state,  but 
it  ouo-ht  to  be  crystallised.    Its  crystals  are  right 
rhombic  prisms.    To  the  taste  this  salt  is  saline, ^and  »y- 
somewhat  bitter.    It  deliquesces  when  exposed  to 
the  air,  and  is  soluble  in  it's  own  weight  of  water  at 
50°  :  the  solution  is  decomposed  by  keeping. 

Characteristics.— Its  characteristics  are  those  of 
a  potash  salt  and  of  a  tartrate  (see  Acidum  Tar- 
tar icum)  .  When  heated  to  redness  it  is  decomposed, 
leaving  as  a  residue  charcoal  and  carbonate  of  potasb. 
When  heated,  the  salt  evolves  the  odour  of  caramel.  Crystal  of  Tartrate  of 
If  a  small  quantity  of  a  strong  acid  (as  the  sulphuric)  Potash. 
be  added  to  a  strong  solution  of  this  salt,  we  obtain  ^-     e  a 

crystals  of  the  bitartrate  ;  sulphate  of  potash  being  at  the  same  time  tormed. 
Hence  acids,  and  most  acidulous  salts,  are  incompatible  with  it  as  also  are 
tamarinds.  The  tartrate  is  readily  distinguished  from  the  bitartrate  by  its  deli- 
quescent property,  its  greater  solubility,  and  its  want  of  acidity.  L^hioride 
of  calcium  precipitates  a  solution  of  the  tartrate,  but  not  of  the  bitartrate  ot 
potash. — Eu.] 

CoMPOSiTioN.^The  following  is  the  composition  of  this  salt : — 

Atoms.       Eq.  Wt.       Per  Cent.  Berzelius. 

Potash   2    94    41-593    41-31 

Tartaric  acid    1    132    58-407    58-69 

Neutral  Tartrate  of  Potash...    1    226    100-000    lOO-QO 

^  The  large  crystals  contain,  according  to  Dr.  Thomson,^  four  equivalents  of 
water,  2KO,T,4HO.  The  same  authority  states  that  he  has  had  crystals  of 
this  salt  in  needles  which  seemed  to  contain  no  water  ot  crystallization.  _ 

Impurity.— It  may  contain  excess  of  acid  or  of  base,  either  of  which  is 
easily  recognised the  one  by  litmus,  the  other  by  turmeric.  The  sulphates 
may  be 'detected  by  chloride  of  barium  throwing  down  a  white  precipitate 
insoluble  in  nitric  acid. 

It  is  soluble  in  water.  The  aqueous  solution  does  not  change  the  colour  of  litmus  or  of 
turmeric.  AVhen  any  acid  is  added  to  the  (strong)  solution,  bitartrate  of  potash  is  thrown 
down  in  crystals,  which  for  the  most  part  adhere  to  the  sides  of  the  vessel.  What  is 
thrown  down  from  this  solution  by  chloride  of  barium  or  acetate  of  lead,  is  dissolved 
by  diluted  nitric  acid. — Ph.  Lond. 

Physfological  Effects. — This  salt  is  a  gentle  purgative  and  diuretic. 
Like  the  other  vegetable  salts  of  the  alkalies,  it  is  decomposed  in  the  system, 
and  converted  into  the  carbonate  (see  ante,  p.  184),  in  which  state  it  is  found 
in  the  urine,  to  which  it  communicates  alkaline  properties.  It  is  said  to  have 
the  power  of  preventing  the  griping  of  other  more  active  ca,thartics,  as  senna 
and  scammony  ;  but,  from  my  own  personal  observations,  I  doubt  the  correct- 
ness of  this  statement. 
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Uses.— It  is  employed  as  a  mild  purgative  in  dyspepsia,  at  the  comraeTice- 
inent  ot  dian-hcca,  and  in  some  liver-complaints.  Sometimes  it  is  used  as  an 
adjunct  to  other  more  active  purgatives,  as  the  infusion  of  senna.  It  may  be 
used  ni  hthiasis  to  render  the  urine  alkaline,  in  which  case  it  must  be  given  in 
the  form  of  a  dilute  solution.  Liebigi  has  proposed  to  employ  it  as  an  agent 
tor  destroying  the  acidity  of  Ehine  wines. 

Administration.— It  may  be  administered  in  doses  of  from  two  or  three 
drachms  to  half  an  ounce,  or  even  an  ounce. 


2.  Potassse  Tartras  Acida.— The  Acid  or  Monobasic  Tartrate 

of  Potash. 

Formula  K0,C»H40^",H0 ;  or  K:0,T,H0.    Equivalent  Weight  188. 

History. — In  its  impure  form,  as  a  deposit  from  wine,  it  must  have  been 
known  at  a  very  early  period.  "It  is  called  tartar"  says  Paracelsus, 
"  because  it  produces  oil,  water,  tincture,  and  salt,  which  burn  the  patient  as 
hell  does."  Scheele,  in  1769,  fii'st  explained  its  nature.  It  is  known  by  the 
various  names  of  hitartrate  {Potasses  bitartras,  Ph.L.E.D.),  suiyer tartrate, 
or  acidulous  tartrate  of  potash,  or  cream  of  tartar  [cremor  tnrtari). 

Natural  History. — It  is  a  constituent  of  many  vegetable  juices,  especially 
of  grape  juice,  from  which  the  whole  of  the  commercial  bitartrate  is  procured. 
It  is  more  abundant  in  unripe  than  in  ripe  grapes.  It  is  also  found  in  many 
other  vegetables,  as  tamarinds. 

Production. — All  the  acid  tartrate  of  commerce  is  obtained  during  the 
vinous  fermentation.  Itexists  in  solution  in  grape-juice;  but  being  very  slightly 
soluble  in  a  mixture  of  alcohol  and  water,  it  is  deposited  during  fermentation 
(that  is,  when  sufficient  alcohol  is  produced),  and  forms  a  crust  on  the  sides 
of  the  cask.  In  this  state  it  is  known  in  commerce  under  the  name  of  crude 
tartar  [tartarus  crudus),  or  argol,  and  which  is  termed  white  or  red  [tar- 
tarus  albus  vel  tartarus  ruler),  according  as  it  is  obtained  from  wliite  or  red 
wine.  Argol,  or  crude  tartar,  occurs  in  crystalline  cakes  of  a  reddish  colour, 
and  is  composed  of  the  bitartrate  of  potash,  tartrate  of  lime  (and  sometimes 
biracemate  of  potash),  colouring  and  extractive  matter. 

At  Montpeliier,  tartar  is  procured  thus  : — Argol  is  boiled  in  water,  and 
the  solution  allowed  to  cool,  by  which  a  deposit  of  crystals  is  obtained ;  these 
are  washed  with  cold  water,  and  dissolved  in  boiling  water  containing  char- 
coal and  alumina  (clay),  the  latter  substances  being  employed  to  remove  the 
colouring  matter  with  which  they  are  precipitated.  The  clear  liquor  is  allowed 
to  cool  slowly,  by  which  crystals  are  formed.  These  constitute  the  tartarus 
deimratus  or  crystalli  tartari  of  the  older  chemists.  If  a  hot  satti rated 
solution  of  tartar  be  cooled,  the  surface  of  the  liquid  becomes  coated  by  a 
layer  of  very  fine  crystals  of  bitartrate  :  hence  this  crust  was  called  cream,  of 
tartar  [cremor  tartari). 

Properties. — As  met  with  in  commerce,  this  salt  forms  a  white  crystalline 
mass,  without  odour,  but  having  an  acidulous  and  gritty  taste.  According 
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to  Mr.  Brooke,»its  crystals  are  right  rhombic  prisms  (figs.  90  and  91). 


Pig.  90. 


Pig.  91. 


Liehig,^  however,  says  they 
are  oblique  rhombic  prisms. 
It  is  unaltered  by  exposure 
to  the  air;  but  when  heated, 
it  decomposes,  swells  up, 
evolves  various  volatile  pro- 
ducts, gives  out  an  odour  of 
caramel,  and  is  converted 
into    Mack   flux  {fluor 

n  iger),  —  a  compound  of   ^«  ordinary  perfect  Crystal    ^^^^^^^  q  ditto. 
charcoal  and  carbonate  of      o/Bitartrate  of  Potash. 

potash.    If  made  with  raw  . 
tartar  containing  nitrogen,  the  black  flux  will  be  contaminated  with  bicyamde 
of  potassium.    If  the  acid  tartrate  be  deflagrated  with  nitrate  of  potash,  the 
residue  is  white  flux  {fluor  albus),  or  carbonate  of  potash.    Bitartrate  ot 
potash  is  very  slightly  soluble  in  water,  and  is  insoluble  in  alcohol. 

Characteristics.— One  character  of  this  salt  is  derived  from  the  phenomena 
attending  its  conversion  into  black  flux,  as  above  mentioned.  If  black  flux 
be  digested  in  water,  we  obtain  a  solution  of  carbonate  of  potash,  the  charac- 
teristics of  w  hich  have  been  already  stated.  Another  character  of  the  bitar- 
trate is  its  shght  solubility  in  water,  and  its  solution  reddening  litmus.  The 
addition  of  caustic  potash  increases  its  solubility,  whereas  alcohol  diminishes  it. 
Acetate  of  lead  added  to  a  solution  of  the  bitartrate  forms  a  copious  white 
precipitate  :  hme  water  has  the  same  effect ;  [but  the  tartrate  of  lime  is  dis- 
solved by  an  excess  of  the  bitartrate.— Ed.]  Mixed  with  alkaline  carbonates, 
it  produces  efl'ervescence.  [The  saturated  aqueous  solution  gives  no  precipi- 
tate with  chloride  of  platina.  Potash  can  only  be  detected  by  this  test  after  the 
conversion  of  the  salt  to  carbonate  by  incineration.  It  is  not  precipitated 
by  acids  like  a  solution  of  the  tartrate,  and  it  is  only  sparingly  precipitated  by 
nitrate  of  silver,  while  the  tartrate  is  copiously  precipitated.  Bitartrate  of 
potash  may  be  produced  directly  by  projecting  a  fragment  of  potassium  on  a 
strong  solution  of  tartaric  acid. — Ed.] 

Composition. — Crystallised  acid  tartrate  (bitartrate)  of  potash  has  the 
following  composition : — 

Atoms.     Eg.  Wt.        Per  Cent.  Berzelius. 

Potash    1    47    25-00    24-80 

Tartaric  acid   1    132    70-21    70-45 

Water    1    9    4-79    4-75 


CrystaUised  Acid  Tartrate  of  Potash    1    188    100-00 

Impurity. — Acid  tartrate  of  potash  when  pure  is  quite  white. 


10000 

As  found 

in  commerce  it  usually  contains  from  2  to  5  per  cent,  of  tartrate  of  lime ;  and 
hence  a  little  carbonate  of  lime  may  be  detected  in  black  flux.  This  is  of  no 
material  consequence  in  a  medicinal  point  of  view.  To  detect  the  tartrate  of 
lime,  digest  the  suspected  acid  tartrate  of  potash  with  a  solution  of  caustic 
ammonia,  and  test  the  filtered  solution  with  oxalate  of  ammonia.  If  the 
powdered  acid  tartrate  be  ajlultcrated  with  either  alum  or  bisulphate  of  potash. 


'  .luiials  of  P-'ntosniilii/,  new  scries,  vol.  vii.  p..  161. 
•  Turner's  Chemistry,  7th  edit. 
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t]»e  fraud  may  be  detected  by  chloride  of  barium,  which  causes  a  wliite  pre- 
cipitate {sulphate  of  haryia)  insoluble  in  nitric  acid.  Sulphuretted  bydrop;en 
and  solution  of  ferrocyanidc  of  potassium  should  produce  no  cliange  in  a 
solution  of  this  salt.  [The  addition  of  oxalate  of  ammonia  to  a  saturated  cold 
solution  of  the  bitartrate  is  sufficient  for  the  detection  of  tartrate  of  lime,  as 
the  oxalate  of  lime  formed  is  quite  insoluble  in  tartaric  acid  and  bitartrate  of 
potash. — Ed.] 

[Among  the  adulterations  of  this  salt  may  be  mentioned  one  pointed  out  by 
Mr.  James  Grant,  of  Bristol  :  lie  states  that  he  has  found  powdered  cream  of 
tartar  adulterated  with  sulphate  of  lime  in  the  proportion  of  eight  and  a  half 
per  cent.^ — Ed]. 

To  detect  racemic  acid,  proceed  thus  : — Saturate  the  suspected  acid  tartrate 
of  potash  with  pure  carbonate  of  potash,  then  add  hme  water,  and  afterwards 
sal  ammoniac.  If  the  sal  ammoniac  does  not  completely  dissolve  the  pre- 
cipitate caused  by  the  lime  water,  racemate  of  lime  is  present. 

It  is  spariugly  dissolved  by  water.  It  renders  the  colour  of  litmus  red.  At  a  red  heat 
it  is  converted  into  carbonate  of  potash. — Fh.  Lond. 

"  Entirely  soluble  in  40  parts  of  boiling  water :  forty  grains  in  solution  are  neutralised 
with  30  grains  of  crystallised  carbonate  ol  soda ;  and  when  then  precipitated  by  70  grains 
of  nitrate  of  lead,  the  liquid  remains  precipitable  by  more  of  the  test." — Ph.  Ed. 

Physiological  Effkcts. — When  taken  in  small  doses,  diluted  with 
water,  it  acts  as  a  refrigerant  and  diuretic;  in  larger  doses  (as  two  or  three 
drachms)  it  purges,  and  frequently  creates  flatulence  and  griping.  By  con- 
tinued use  it  disorders  the  digestive  functions,  and  causes  emaciation,  most 
probably  from  defective  nutrition.  In  excessive  doses  it  produces  inflamma- 
tion of  the  stomach  and  intestines.  A  fatal  case  has  been  recorded  by  Mr. 
Tyson. 2  A  man,  to  relieve  the  effects  of  drunkenness,  swallowed  four  or  five 
table-spoonfids  of  cream  of  tartar.  It  caused  violent  vomiting  and  purging, 
and  other  symptoms  of  gastro-enteritis,  and  pain  in  the  loins.  The  thighs 
and  legs  appeared  paralysed.  He  died  on  the  third  day.  On  a  post-mortem 
examination,  the  stomach  and  intestines  were  found  inflamed.  The  changes 
which  the  bitartrate  undergoes  during  its  passage  through  the  system,  and  its 
effects  on  the  urine,  have  already  been  pointed  out. 

Uses. — Acid  or  bitartrate  of  potash  is  frequently  employed  to  form  a 
refrigerant  drink  in  febrile  and  inflammatory  diseases.  It  allays  thirst, 
diminishes  preternatural  heat,  and  reduces  vascular  action.  As  a  diuretic 
in  dropsical  complaints,  it  is  used  either  in  the  same  way,  or  taken  in  the 
form  of  an  electuary.  As  a  purgative  it  is  not  usually  exhibited  alone,  but, 
in  general,  with  jalap,  sulphur,  senna,  or  some  other  purgative.  Thus,  in 
dropsical  complaints,  a  very  valuable  hydragogue  cathartic  is  a  jnixture  of  jalaj) 
and  bitartrate  of  potash.  In  skin  diseases  and  affections  of  the  rectum  (as 
piles,  stricture,  and  prolapsus),  a  very  useful  purgative  is  an  electuary  composed 
of  sulphur,  bitartrate  of  potash,  and  confection  of  senna.  An  efi'ervescing 
aperient  may  be  prepared  by  mixing  three  drachms  of  the  bitartrate  with  two 
and  a  half  drachms  of  carbonate  of  soda:  the  resulting  salt  is  the  potash - 
tartrate  of  soda.    As  a  tooth-powder,  bitartrate  of  potash  is  sometimes  used, 


'  PharmaceiiUcal  Journal,  1849,  vol.  viii.  p.  '135. 
^  London  Medical  Gnzdln,  vol.  xxi.  p.  177. 
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on  account  of  its  gritty  qualities  :  a  very  good  dentifrice  consists  of  equal  parts 
of  bitartrate,  powdered  rliataiiy  root,  and  myrrh.  ,      .    „       ^  . 

Administration.— As  a  liydragogue  cathartic,  the  dose  is  trom  tour  to 
eight  draclims  ;  as  an  aperient,  one  or  two  drachms  ;  as  a  diuretic,  in  repeated 
do"ses  of  a  scruple  to  a  drachm  (see  Pulvus  Jalcqm  Compositus). 

1  POTUS  IMPERIfVLlS  ;  Tisana  Imperialis  ;  Imperial— It  is  formed  by 
di^'^olving  one  drachm  or  a  drachm  and  a  half  of  cream  of  tartar  m  a  pint  of 
boiling  water,  and  flavouring  with  lemon-pcel  and  sugar.  When  cold,_  the 
solution  mav  be  taken  ad  lihiUun,  as  a  refrigerant  drmk  in  febrile  complamts, 
and  as  a  diuretic. 

2.  SERUM  LACTISTARTARIZATIIM;  Cream  of  Tartar  Whey —This  is 
prepared  by  adding  about  two  drachms  of  the  bitartrate  to  a  pint  of  milk.  It 
may  be  diluted  with  water,  and  taken  in  febrile  and  dropsical  complaints. 


56.  Potassae  Boro-tartras.  — Boro-taftrate  of  Potash. 

The  addition  of  either  boracic  acid  or  borax  to  cream  of  tartar  greatly  increases  the 
solubility  of  the  latter  ;  and  the  compound  produced  has  been  termed  soluble  cream  of 
tartar  {cremor  tartan  soliihilis).    It  was  discovered  by  Le  Pevre  in  1732.  _ 

In  the  Erench  Codex,  the  tartras  borico-potassicus  is  prepared  by  dissolvmg  40  parts  of 
bitartrate  of  potash  and  10  parts  of  crystallised  boracic  acid  in  240  parts  of  water,  and 
evaporating  the  solution  either  to  dryness  or  to  a  syrupy  consistence,  and  then  spreading 
it  on  plates  to  dry.  The  compound  thus  obtained  is  white,  has  a  sour  taste,  is  incapable 
of  crystallisiug,  and  is  soluble  in  water  in  all  proportions.  According  to  Soubeiran, 
soluble  cream  of  tartar,  when  chemically  pure  and  saturated  with  boracic  acid,  consists  of 

K0,2T+B0^  or  K0,T+B03T. 

In  the  Prussian  Pharmacopoeia,  tartarus  boraxatus  is  prepared  by  dissolving  one  part 
of  borax  in  ten  parts  of  boiling  water,  and  then  adding  three  parts  of  depurated  tartar 
deprived  of  tartrate  of  lime.  The  solution  is  to  be  evaporated  by  a  gentle  heat,  in  a 
vapour  bath,  until  it  becomes  a  tenacious  mass  ;  it  is  then  to  be  placed  on  paper,  dried  by 
a  gentle  heat,  and  rubbed  to  powder.  It  is  a  white  deliquescent  powder,  haying  an  acid 
taste,  and  being  soluble  in  its  own  weight  of  water.  According  to  Duflos,  it  consists  of 
KO,NaO,2f+2(KO,B0^2T)+3HO. 

Uses.— Boro-tartrate  of  potash  partakes  of  the  medicinal  properties  of  cream  of  tartar 
and  borax.  Its  great  solubility  gives  it  an  advantage  over  cream  of  tartar.  _  In  doses  of 
from  half  an  ounce  to  an  ounce  it  acts  as  a  cooling  purgative.  In  smaller  doses  it  is  diuretic, 
and.  is  said  to  be  emmenagogue.  It  has  been  employed  in  dropsical  affections,  amenorrhoea, 
hepatic  congestion,  and  various  other  maladies.  As  a  resolvent,  it  is  given  in  doses  of 
a  scniple.   It  has  been  recommended  by  Mr.  Ure^  as  a  solvent  for  lithic  acid  calculi. 


67.  Potassae  Citras.  —  Citrate  of  Potash. 

Formula  3KO,C'2H'^0"  ;  or  3K0,Ci.   Equivalent  Weight  306. 

Neutral  Citrate  of  Potash  ;  Sal  Ahsinthii  citratum  ;  Tribasic  Citrate  of  PofasJi. — Pre- 
pared by  saturating  a  solution  of  crystallised  citric  acid  with  bicarbonate  of  potash,  and 
evaporating  to  dryness. — If  lemon-juice  be  substituted  for  the  solution  of  citric  acid,  the 
resulting  compound  will  contain,  besides  some  mucilaginous  and  extractive  matter,  a 
portion  of  malate  of  poiash  {kali  malico  citratum).  If  commercial  carbonate  of  potash  be 
siil)stituted  for  the  bicarbonate,  some  hydrate  of  silica  separates  when  the  carbonate  is 
saturated  with  citric  acid.    Neutral  citrate  of  potash  is  a  deliquescent  solid,  and,  there- 


riun  maceulical  Journal,  vol.  i.  p.  I'Jl. 
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I'oro,  requires  to  be  kept  in  well-stoppered  vessels.  It  may  be  obtained  iu  slellated 
groups  of  aeieular  dcliqucseent  crystals,  iiaviug  au  alkaline  flavour,  and  which,  according 
to  ILcldt,  contain  2II0.    It  is  insoluble  in  alcohol. 

Citrate  of  potash  agrees  very  much  with  the  other  vegetable  salts  of  the  alkalies  in  its 
medicinal  eil'eets.  It  acts  mildly  on  the  skin,  bowels,  and  kidneys,  whose  secretions  it 
])romotes.  It  is  au  excellent  refrigerant,  soothing  or  sedative  diaphoretic,  iu  fevers  with 
a  hot  and  dry  skin,  aud  is  less  apt  to  act  ou  the  bowels  thau  the  tartrate  or  acetate  of 
potash.  When  there  is  a  tendency  to  diarrhoea,  the  citrate  may  be  combined  with  an 
opiate.  It  is  peculiarly  valuable  when  the  stomach  is  irritable.  Like  the  other  vegetable 
salts  of  the  alkalies,  it  comrauiucates  au  alkaline  quality  to  the  urine  (see  anle,  p.  184). 
The  dose  of  the  solid  citrate  is  3j.  to  5ss.  dissolved  in  a  fluidounce  of  water,  sweetened, 
if  desired,  with  syrup,  aud  taken  every  two  or  three  hours  as  occasion  may  require. 

1.  LiQUOK  PoTASSiE  CiTRATis,  Ph.  United  States  ;  Solution  of  Citrate  of  Potash  {Neutrut 
Mixture.) — Take  of  Fresh  Lcmou-juiee,  half  a  jiint;  Carbonate  of  Potassa,  a  sullieicnt 
quantity.  Add  the  Carbonate  of  Potassa  gradually  to  the  Lemon-juice  till  it  is  perfectly 
saturated ;  then  filter.  Or,  take  of  Citric  Acid,"  half  an  ounce ;  Oil  of  Lemons,  two 
minims ;  Water,  half  a  pint ;  Carbonate  of  Potassa,  a  sufficient  quantity.  Hub  the  Citric 
Acid  with  the  Oil  of  Lemons,  aud  afterwards  with  the  Water,  till  it  is  dissolved ;  theu 
add  the  Carbonate  of  Potassa  gradually  till  the  Acid  is  perfectly  saturated ;  lastly,  filter. 

The  dose  of  this  ofBcinal  solution  is  a  tablespoonful,  or  half  a  fluidounce,  diluted  with 
about  an  equal  measure  of  water. 

2.  Liquor  PoTASSiE  Citratis  Effervescens  ;  Effervescing  Sohition  of  Citrate  of  Potash. 

 This  constitutes  the  common  effervescing  draught  {haustus  effervescens),  or  liiverius's 

potion  (potio  Biverii).  It  is  an  extemporaneous, solution  of  citrate  of  potash  given  in  a 
state  of  effervescence  ;  and  is  prepared  with  bicarbonate  of  potash  aud  either  citric  acid 
or  lemon-juice.  The  latter  yields  a  somewhat  more  agreeable  draught,  but  is  not  of 
uniform  strength.    The  following  is  a  formula  for  its  preparation  :—  .        _  . 

^  Potassai  Bicarbonatis,  gr.  xxv. ;  Syrupi  Aurantii,  Tinct.  Cardamomi  Co.  aa.  5j. ; 
Aquse  distillatse,  5vj.  M.  fiat  haustus,  cum  sueci  limonum  recentis  fjss,  vel  quantum 
sufficit,  in  actu  effervescentige,  sumendus.  _      .-,  i-    i    i-    i  .r 

Instead  of  lemon-juice,  17  grains  of  crystallised  citnc  acid,  dissolved  m  hail  an  ounce 
of  water,  may  be  substituted.  The  solutiou  may  be  flavoured  with  sugar  and  oil  of 
lemons  This  draught  possesses  the  properties  of  the  citrate  of  potash  above  mentioned 
in  addition  to  those  derived  from  the  presence  of  the  carbonic  acid.  It  is  a  most  valuable 
remedy  for  allayino-  irritability  of  stomach,  and  has  the  additional  advantage  of  being  very 
c-rateful  for  the  carbonic  acid  covers  the  taste  of  the  citrate.  When  the  voraitmg  is 
very  rebellious  two  or  three  drops  of  the  acidum  hydrocyamcum  dil.  (Ph.  Loud.)  may  be 
added  to  the  di-aught.  In  fever  when  there  is  a  tendency  to  diarrhcea,  it  wiU  be  some- 
times advisable  to  reduce  the  proportions  of  bicarbonate  aud  citric  acid  used  in  preparing 
the  draught,  and  to  add  a  small  quantity  of  syrup  of  poppies. 

The  preparation  called  lemon  and  kali  has  been  already  noticed  (see  ante,  p.  Vdl.) 


58.  Potassse  Oxalates.  —  Oxalates  of  Potash. 

Three  compounds  of  potash  and  oxalic  acid  are  known.  ^  „  ,   ,     rM  ^  •  i 

1  PotassL  MonoxLlas;  Oxalate  of  Potash;  Neutral  Oxalate  of  Potash -Ohi^m.A 
by  saturating  a  solution  of  oxalic  acid  by  carbonate  of  potash.  In  the  crystalliue  state, 
il  s  formula  is  KO  C^OMIO.    It  is  not  employed  m  medicine.  ,  .    „     •  •  c 

3  XttL  BinoKilas;  Bino.mlate  of  Potash.-T\A.  salt  is  found  lu  the  juicc  of 
Oxalis  Acetosella  and  corniculata,  of  Rumex  Acetosella  and  Aeetosa  of  Menm  nl^ainm^ 
Spinacia  oleraeea,  Atropa  Belladonna,  Phytolacca  decandra,  and  f^^f^^^ 
is  obtained  by  saturating  a  solution  of  one  portion  of  oxalic  acid  with     bonatc  of  p^^^ 
theu  addiuij  a  second  portion  of  the  acid,  and  crystallising.    In  ^^'^  £  ^  "J,^^^^^^^^ 
and  Switzmland,  it  is  procured  ou  the  large  scale  from  wood-sorrel  ^frf^^'^^J'^^ 
evaporating  the  expressed  juice,  redissolviug,  and  crysta  hs.ng. 

the  plant  yield  tour  parts  of  the  crystallised  salt,  w  uch  is  termed  the  'f.fj^f;^>'2: 
or  }al  acIlosclU.    It  is  not,  however,  the  .salt  sold  under  these  names  "  1  Uj^^  .h 
merce.    It  crystallises  in  oblique  riioml)ie  prisms,  which  .'..nsist  of  lvO,2C  U  , 
according  to  Grahan,  of  KO  C^(T'+U0,(;'^0-'+211U.    1.  ot  two  c-iual  ,,uant.l,es  o 
this  salt,  one  is  exposed  to  a  -cd  heat  to  destroy  the  whole  of  its  acid,  the  residual 
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alkaline  carbonate  is  just  suflicicnt  to  nentralise  the  redundant  acid  of  the  other  portion 
(Wollastou). 

The  oxixlic  acid  contained  in  the  binoxalato  appears  to  .pass  through  the  system 
uuchancfed  (see  anie,  p.  174,),  and  reappears  in  the  urine  in  the  form  of  oxalate  ot 
lime.  Hence,  when  crystals  of  the  latter  salt  are  desired  for  microscopic  examination, 
they  may  be  obtained  by  the  employment  of  rhubarb  tart  or  sorrel  sauce  at  table.  Those 
persons,  however,  who  labour  under  the  oxalic  diathesis  should  carefidly  avoid  the  use  of 
all  such  articles  of  food. 

3.  Potassee  Quadroxalas  j  Quadroxalate  of  Votash. — This  salt  is  made  by  neutralising 
a  solution  of  one  part  of  oxalic  acid  with  carbonate  of  potash,  and  then  adding  three  parts 
more  of  acid.  It  is  sold  in  commerce  under  the  name  of  sal  acetosellce,  or  salt  of  sorrel; 
and,  from  a  mistaken  notion  that  it  is  identical  with  the  real  salt  of  wood-sorrel,  it  is 
frequently  termed  binoxalate  of  potash.  The  set  d'oseille  of  Erench  commerce  is  stated 
by  JBerard  to  be  this  salt ;  but  Soubeiran  says  it  is  sometimes  the  binoxalate — sometimes 
the  quadroxalate. 

Quadi-oxalate  of  potash  crystallises  iu  colourless  transparent  prisms  of  the  doubly- 
obhque  prismatic  system ;  and  which  consist  of  KO,4C'-0^7HO,  or,  accordiag  to  Graham, 
of  KO,C203+HO,C203+2(HO,C203+HO).  If  three  parts  of  the  salt  be  converted  into 
carbonate  by  heat,  and  added  to  a  sohition  of  one  part,  the  neutral  oxalate  of  potash  is 
formed  (Wollaston).  The  commercial  quadroxalate  (salt  of  sorrel)  is  not  pure;  for  I  find 
that  it  yields,  by  ignition  in  a  covered  crucible,  carbonate  of  potash  contaminated  with 
carbonaceous  matter ;  whereas  the  pure  quadroxalate  yields  the  carbonate  only. 

It  is  employed  for  removing  ink  stains  and  iron  moulds  from  Unen,  and  for  decolorising 
straw  used  for  bonnet-making.  This  salt  was  formerly  used  in  medicine  as  a  refrigerant. 
In  France,  tahlettes  ou  pastilles  a  la  soifwe  prepared  with  it.  It  possesses  poisonous  pro- 
perties similar  to,  but  less  energetic  than,  oxalic  acid.  A  case  of  poisoning  by  about  an 
ounce  of  this  salt  has  been  published  by  my  friend  and  former  pupU,  Mr.  John  Jackson.' 
The  accident  was  not  known  for  an  hour  and  a  half  after  it  occurred.  The  symptoms 
were  those  of  great  depression  of  the  heart's  action,  but  without  either  tetanus  or  coma. 
The  eyes  were  sore,  the  vision  dim,  the  conjunctivae  a  good  deal  affected,  and  the  pupils 
dilated.  The  patient  ultimately  recovered.  Half  an  ounce  of  salt  of  sorrel,  taken  by  a 
lady  in  mistake  for  cream  of  tartar,  caused  death  in  eight  minutes.^  The  treatment  of 
poisoning  by  this  salt  is  the  same  as  for  oxalic  acid  (see  Acidum  Oxalicum). 

Under  the  name  of  salt  of  lemons  {sal  limonum)  is  usually  sold  a  mixture  of  two  parts 
quadroxalate  of  potash  (salt  of  sorrel)  and  one  part  cream  of"  tartar.  Sometimes,  however, 
the  quadroxalate  alone  is  sold  under  this  name. 


Ordeu  XIL  compounds  OF  SODIUM. 

Sodium  or  ?iatrium  (Na=23),  the  metallic  basis  of  the  alkali  soda,  has 
not  hitherto  been  employed  in  medicine.  It  will  not,  therefore,  require 
further  notice.  a 

59.  Soda. — Soda. 

Formula  NaO.    Equivalent  JFeight  31. 

Fossil  or  Mineral  Alkali;  Caustic  Soda  ;  Oxide  of  Natrium. ~-Y\r?,t  accurately  distin- 
guished from  potash  by  Du  Hamel  in  173G.    In  combination  it  is  found  in  the  miner-il 
kingdom,  in  plants  (especially  those  which  grow  in,  or  on  the  borders  of,  the  sea)  and  iu 
many  animal  fluids.    In  the  anhydrous  state  it  is  obtained  by  the  oxidation  of  sodium 
I  n  Its  general  properties  it  agrees  very  much  with  potash,  than  which  it  is  less  .caustic     It ' 


s 


I 


Lonflon  Medical  Gazette,  Dec.  18,  1840.    In  the  same  ioiirual  for  March  U\\  1     1   ic  > 

-lianiii'nrr  1%..  I  ,.e  «,.,.i;„   1I_        1  ■  ,  .     ..  .  .       '   '"-'  '■'')  'O  il  i-is' 


or  poisouinff  by  about  two  acrnples  of  oxalic  acid  swallowed  iu  combination  willl  carbonato 'of*^  sodT 
Kiiiqm-o.ralale  nf  soda  /') .  '  * 

^  A>in.  d'Uyg.  Avril  1842  :  quoted  by  Dr.  K.  S.  'iaUnr. 
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solution,  if  pure,  produces  no  precipitate  with  the  liydrosulpimrets,  ferrocyanides,  phos- 
phates, or  carbonates.'  From  a  solution  of  potash  it  is  distinguished  hy  causing  no  preci- 
pitate with  perchloric  or  tartaric  acid  (unless  tlic  solution  be  very  concentrated),  or  with 
bichloride  ot  platinum,  and  by  the  yellow  tinge  which  it  communicates  to  the  tiame  of 
alcohol.  The  only  substance  capable  of  producing  a  precipitate  in  Ynoderatcly  dilate 
solutions  of  soda  is  antimoniate  of  potash,  which  causes  a  crystalline  precipitate  of  an- 
timoniatc  of  soda.  This  test,  however,  is  not  applicable  if  otlier  bases  than  those  now 
mentioned  be  present.  Sometimes  the  crystalline  form  of  soda  salts  (as  of  the  sulphate 
and  nitrate)  is  resorted  to  as  a  means  of  distinguishing  them  from  the  potash  salts. 

1.  LiauoK  SoDjE;  Solution  of  Caustic  Soda  ;  Soap-boiler' s-Ia/c  {lixivium  sapomrium). — 
Obtained  from  carbonate  of  soda  in  the  same  way  that  liquor  potassse  is  procured  from 
carbonate  of  potash.    It  is  employed  in  the  manufacture  of  hard  soap. 

2.  Liquor  Sod^,  L.  [Sodee  Causticce  Liquor,  D.) ;  Solution  of  Soda. — Take  of  Carbonate 
of  Soda,  5xxxj. ;  Lime,  3ix. ;  Distilled  Water,  boiling,  Cong.  j.  Prepare  the  solution  in 
the  same  manner  by  which  Solution  of  Poiash  is  ordered  to  be  made.  Its  specific  gravity 
is  1"061.  Eour  grains  of  soda  are  contained  in  100  grains.  This  solution  agrees  with 
what  has  been  before  observed  respecting  the  properties  of  Solution  of  Potash,  excepting 
the  last  characteristic,  L. 

Take  of  Crystallised  Carbonate  of  Soda  of  commerce,  lbs.  ij. ;  Presh  burned  Lime,  ^x. ; 
Distilled  Water,  Conj.  j.  and  3vij.  Slake  the  Lime  with  ^vij.  of  the  water.  Dissolve  the 
Carbonate  of  Soda  in  the  remainder  of  the  water,  and  having  raised  the  solution  to  the 
boiling  poiat  in  a  clean  iron  vessel,  gradually  mix  with  it  the  slaked  lime,  and  continue 
the  ebullition  for  ten  minutes  with  constant  stirring.  Remove  the  vessel  now  from  the 
fire,  and  when,  by  the  subsidence  of  the  insoluble  inatters,  the  supernatant  liquor  has 
become  perfectly  clear,  transfer  it  by  means  of  a  syphon  to  a  green-glass  bottle,  furnished 
with  an  air-tight  stopper.    The  specific  gravity  of  this  solution  is  1-0.56,  D.  (|) 

3.  SoD^  Hydras;  Bydrate  of  Soda.  NaO,'HO.— Obtained  from  liquor  sodse  as  hydrate 
of  potash  is  procured  from  liquor  potassas.  It  is  a  constituent  of  soda-ash.  It  is  not 
officiaal. 

60.  SODiE  CARBONATE3.-CARBONATES  OP  SODA. 

Soda  and  carbonic  acid  are  said  to  combine  in  three  proportions,  and  to 
form  three  distinct  compounds,  viz. : — 

1.  Monocarbouate,  or  neutral  carbonate  of  soda    KO,  CO^ 

2.  Sesquicarbonate  of  soda   3KO,3CO- 

3.  Bicarbonate  of  soda    K0,2C0- 

The  sesquicarbonate  is,  perhaps,  a  compound  of  the  other  two  carbonates. 


1.  Sodse  Monocarbonas.— Monocarbonate  or  Neutral  Carbonate 

of  Soda. 

Formula  NaO,CO^    Equivalent  Weight  53. 

History  —  Both  this  salt  and  the  sequicarbonate  of  soda  were  probably 
known  to  the  ancients  under  the  term  of  W-pov,  or  iiitrum  (see  p.  5 o 5). 
The  mil  alkali,  or  sagimen  vitri  of  Geber,^  was  a  carbonate  of  soda :  the 
word  mfiimen  is  a  corruption  of  the  Hindee  term  sajjiloon?  In  modern 
times  this  salt  has  had  various  appellations,  such  as  mild  mineral  or  fosnil 
alkali,  atrated  mineral  alkali,  mhcarhonate  of  soda,  nairiim  carbon icum, 


•  [A  solution  of  pure  soda,  when  kept  in  a  flint-glass  bottle,  soon  ncquircs  n  strong  unpreguation 
of  oxide  of  load,  and  gives  a  black  precipitate  with  liydrosiilphmTt  of  :iiniuonia.— Ed.J 
'  liivcnlioH  of  Verily,  cliiip.  iv. ;  and  t^mrcli  of  I'crfi.rlion,  cliap.  iii. 
^  J)r.  lioylc,  Mssay  on  Hindoo  JlJcdicine,  p.  41. 


Natural  History  ;  PHoDrcTiox. 

and  now  usually  carhonate  of  soda  {sodte  carhonas,  Ph.  L.;  Kodo}  carhonas 
crys^tallizatum,  D.)  i  ,  •  i 

Naturat-  History— This  salt  is  peculiar  to  the  inorganised  kingdom. 

It  is  found  in  crystals,  or  in  the  form  of  an  efflorescence,  in  several  parts  of  the  world ; 
as  in  Egypt,  Hungary,  Bohemia,  &c.    The  following  are  the  results  of  various  analyses  . 
of  it  :— 

Composition  of  Natron. 


Carbonic  Aciil 
Sulpt«So(ia  (<i>-y) 
Common  Salt 

Earthy  matters 

Egyptian. 

Hungarian. 

Vesuvian. 

Barhary. 

Bohemian. 

(Klaproth.)l 

}  32-6 

20-8 
15-0 

31-6 

(Beudant.)2 
;  43-8 
i  30-9 

7-3 

3-1 

1-4 

13-5 

Border  of 
Lac  Blanc, 
c  Beudant.^ 
50-2 
35-1 
traces 

14-7 

Commercial 
of  Debrezin. 

(Lampa- 
dius.)3 

14-2 

9-2 
32-4 

9-2 

45-0 

100-0 

(Beudant.) 
/  46-7 
i  32-3 
traces 
2-7 

5-3 

14-0 

In  small 
layers  in 
common  salt 

f  Reuss  )4 

89-18 

CaO,C02  7-44 
Ms:0,C02  1-35 
Extractve  2-03 

(Beudant.) 
43-2  I 
30-4  5 
10-4 
2-2 

13-8 

(Beudant.) 
43-6  -1 

35-5  ; 

4-2  { 
16-7 

100-0 

100-0 

100-0 

100-0 

100-0 

1000 

100-00 

Prom  these  analyses  it  appears  that  the  native  monocarbonate  of  soda  contains  only  one 
atom  of  water  of  crystallisation.  NaO,CO^HO. 

It  frequently  occut.=  as  an  efflorescence  on  walls,  sometimes  in  combination  with  sulphate 
of  soda,  and  is  probably  derived  from  the  soda  salts  contained  in  the  limestone  used  for 
making  mortar,  or  from  the  soda  contained  in  the  coals  employed  in  burning  the  lime,  or 
from  the  bricks  or  stones  used  as  the  building  material.^  Carbonate  of  soda  is  a  con- 
stituent of  some  mineral  waters,  which  are,  in  consequence,  termed  alkaline,  or,  when 
they  also  contain  a  large  excess  of  carbonic  acid,  acidulo-alkaline. 

Production.— The  commercial  sources  of  carbonate  of  potash  are  three — viz. 
native  soda^  the  ashes  of  marine  plants^  and  common  salt  or  sulphate  of  soda. 

1.  Native  carbonate  of  soda. — Egyptian  natron  is  employed  in  the  arts 
as  carbonate  of  soda ;  but  it  appears  to  be  sometimes  mixed  or  combined  with 
sesquicarbonate  or  bicarbonate  (see  8odce.  Sefquicarhonas).  The  Hungarian 
native  carbonate  of  soda,  called  szekso,  exudes  as  an  efflorescent  crust  upon 
the  surface  of  the  ground.  It  occurs  near  Mariatheresiopel,  in  the  department 
of  Bichar,  and  also  in  Lesser  Cumania,  near  Szegedin,  where  there  are  five 
manufactories  engaged  in  its  production.  The  soda-earth  is  lixiviated,  the 
solution  evaporated  to  dryness,  and  the  saline  residue  heated  to  redness  to 
destroy  the  extractive  matters.  The  carbonate  of  soda  which  is  obtained  is 
contaminated  with  sulphate  of  soda,  chloride  of  sodium,  and  earthy  im- 
purities.6 

2.  Ashes  of  marine  plants. — These  are  of  two  kinds— one,  called  barilla, 
obtained  from  phenogamous  plants  growing  near  the  sea ;  the  other,  termed 
kelp,  procured  from  cryptogamic  plants  growing  in  the  sea, 

a.  Preparation  of  BariUa. — .The  substance  Called  barilla  {sodm  carbonas 
venale)  is  au  ash  usually  obtained  by  the  combustion  of  plants  belonging  to  the 


1  BeUriigp.,  Bd.  iii.  p.  80,  1802. 

^  Trade,  elemmtaire  de  Mineralogie,  2me  edit.  torn.  ii.  p.  310,  1832. 

'  Qnotnd  by  Jameson,  S;/slem.  of  Mineraloyy,  2d  edit.  vol.  ii.  p.  312,  1816. 

■*  Quoted  by  .lameson,  ibid. 
[It  probably  arises  from  a  reaction  of  common  salt  contained  in  the  mortar  on  Ihe  carbonate  of 
lime.    Tiie  efIlore.scencc  generally  appears  when  dry  weather  follows  wet.     The  silky  eiHoresceiice 
<onnd  on  the  mortar  of  damp  cellars  is  chiefly  siilpliate  of  soda. — ^Ei)..]  '  " 

^  Knapp's  Chamical  Technology. 
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order  Clienopodiaceai ;  as  the  species  of  Salsola,  Salicornia,  and  Clieiiopodium. 
These  are  cultivated  on  the  coasts,  and  when  ripe  are  cut,  dried,  and  burned 
in  heaps  :  the  resulting  ash  is  barilla.  It  is  a  hard  greyish  or  'bluish  mass, 
not  deliquescent,  having  an  alkaUne  acrid  taste,  and" a  peculiar  odour.  It 
consists  bicarbonate  and  mlphate  of  soda,  mlphuret  and  chloride  of  sodium, 
carbonate  of  lime,  alumina,  silica,  oxide  of  iron,  and  carbonaceous  matter 
which  has  escaped  combustion.  The  carbonate  of  soda  is  produced  by  the 
decomposition  of  the  organic  salts  of  soda  contained  in  the  plants  before  com- 
bustion. Several  varieties  of  barilla  are  known  in  the  market :  they  are  dis- 
tinguished by  the  names  of  the  places  from  whence  they  are  imported— namely, 
the  Grand  Canary  and  Teneriffe  Islands,  Alicant,  Sicily,  Carthagena,  and  the 
East  Indies. 

Canary  barilla  is  procured  from  Salsola  kali.^ 

Alicant  barilla  {soda  hisjmnica ;  soda  alicantina)  is  obtained  from 
Salsola  sativa,  Chenopodium  setigerum,  and  other  species.^  It  yields  from  25 
to  40  per  cent,  of  carbonate  of  soda. 

Sicily  barilla  is  procured  principally  from  Salsola  sativa:  it  furnishes, 
according  to  Fee,^  55  per  cent,  of  carbonate  of  soda. 

Of  the  French  barillas  two  only  deserve  notice — namely,  that  of  Narbonne, 
called  salicor,  and  obtained  from  Salicornia  herbacea,  and  which  yields  14  or 
15  per  cent,  of  carbonate;  and  that  of  Aiguemortes,  called  blanquettc, 
obtained  from  species  of  Salicornia^  Salsola,  and  Atriplex,  and  which  contains 
from  3  to  8  per  cent,  only  of  alkaline  carbonate. 

The  importation  of  barilla  has  very  much  fallen  off  of  late  years,  in  con- 
sequence of  the  production  of  carbonate  of  soda  from  sulphate  of  soda.  In 
1827,  the  quantity  imported  was  326,239  cwts,  whereas,  in  1840,  it  was 
only  284  tons.s 

yS.  Preparation  of  Kelp.— Kelp  (called  by  the  Erencli  varec,  or  Normandy 
fioda)  is  procured  by  the  combustion  of  cryptogamic  plants  of  the  order 
Algacese.  According  to  Dr.  Greville,^  the  species  most  valued  for  this 
purpose  are  Eucus  vesiculosus,  nodosus  and  serratus,  Laminaria  digitata  and 
bulbosa,  Himanthalia  lorea,  and  Chorda  Filum.  These  are  dried,  and  then 
burned  in  coffers  of  stone  or  in  kilns.  About  24  tons  of  sea-weed  are  required 
to  produce  one  ton  of  kelp.^  Tlie  resulting  ash  is  kelp.  As  met  with  in 
commerce,  it  consists  of  hard,  dark  grey  or  bluish  masses,  which  have  an  acrid, 
caustic  taste,  and  are  composed  of  chloride  of  sodium,  about  five  per  cent. 
idi  carbonate  of  soda  (formed  by  the  decomposition  of  the  organic  salts  of 
soda),  salpliates  of  soda  w^^potasJi,  chloride  of  potassium,  iodide  of  po- 
lassium  or  sodium,  and  insoluble  and  colouring  matters.  By  digesting 
kelp  in  a  small  quantity  of  water,  and  filtering  and  evaporating  the  solution, 
crystals  of  carbonate  of  soda  may  be  procured.  But  as  this  salt  can  be  pro- 
cured at  a  lower  price  and  of  finer  quality  from  artificial  soda,  kelp  is  now  of 


'  Loudon,  Enci/clopwdia  of  Arjrir.ulti(re, 

Lagasca,  quoted  iu  De  Caudolle's  Phys.  Veg.  p.  388. 
3  Cotirs  (VUisl.  Nat.  t.  ii.  p.  488. 

A  Gcnnral  Slalemenl  of  Uw  Imjwria  and  Exports,  i)viuted  by  order  of  (he  Mouse  of  Connnous,  . 
February  24th,  1829. 
*  'JVade  List,  .January  5th,  1841. 
"  Al(icn  BritfinniC(V,  p.  21. 
7  Macculloch,  Western  Islands,  vol.  i.  p.  123. 
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little  value  as  a  source  of  soda.  In  the  Orkney  Islands,  about  20,000  persons 
were,  a  few  years  since,  occupied  in  the  manufacture  of  it.^ 

3.  Artificial  soda.— This  is  oht-AmeA  from  sulphate  of  soda,  or  indirectly 
from  common  salt.  The  principal  manufactories  are  situated  in  the  northern 
parts  of  the  kingdom,  and  are  conducted  on  a  most  extensive  scale.  The 
process  adopted  varies  in  some  of  its  details  in  different  places ;  but  it  consists 
essentially  in  the  conversion  of  common  salt  (chloride  of  sodium)  into  sulphate 
of  soda,  and  the  decomposition  and  conversion  of  this  into  carbonate  of  soda. 

The  sulphate  of  soda  employed  is  in  part  obtained  from  manufacturers  of 
chloride  of  lime,  who  procure  a  con- 
siderable quantity  in  the  process  for 
generating  chlorine  :  but  the  greater 
part  of  it  is  made  expressly  by  addhig 
sulphuric  acid  to  common  salt  (chlo- 
rideof  sodium) .  NaCl  +  H0,S03  ^ 
NaO,S03  +  HCl.  The  hydrochloric 
acid  gas  evolved  in  this  process  is 
highly  injurious  to  vegetable  and 
animal  life^  (see  ante,  p.  388)  j  and 
various  contrivances  have  been  re- 
sorted to  to  prevent  its  escape  into 
the  atmosphere,  as  by  absorbing  it 
by  water  or  lime.  The  sulphate  of 
soda,  reduced  to  powder,  is  usually 


Furnace  for  converting  Chloride  of  Sodium 
into  Sulphate  of  Soda. 


A.  Ash-pit. 

B.  Grate, 
c.  Bridge. 

decomposed  by  mixing  it  with  an  d.d.  First  calciaing  hearth.  ■ 
fifiual  weight  of  ground  chalk  (car-  ^'  ^'  . , 

,  *     ,      P-,.     \    °  1  1    ir  -i         •  I.J.        Second  bridge. 

bonate  of  hme)  and  half  its  weight    j.  Square  lend  pan. 

of  small  coal  ground  and  sifted,  and  k,  k.  Koof  of  decomposing  hearth. 

heating  the  mixture  in  a  very  hot  '^™^se. 

reverberatory  furnace.    During       o,o.  Chimney  filled  with  round  flint  nodules, 


cpt 


continually  moist  by  the  trickling  of  a  stream 
let  of  water  upon  the  topmost  layer.  The 
muriatic  acid  is  absorbed  by  the  water,  and 
the  solution  escapes  below  at^  fc 
K.  Syphon  funnel,  by  which  the  sulphuric  acid  is 
introduced. 


operation  it  is  frequently  stirred. 
The  product  has  a  dark  grey  or 
blackish  appearance,  and  is  called 
crude  soda,  British  barilla,  hall 
alkali,  or  black  balls.  It-  consists 
essentially  of  carbonate  of  soda,  caustic  soda,  and  oxisulplmret  of  calcium. 

In  this  process  two  consecutive  changes  occur  :  in  the  first  place,  the  carbon 
of  the  coal  deoxidises  the  sulphate  of  soda,  the  products  being  carbonic  oxide 
and  sulphuret  of  sodium.  Is'aO,S03  +  4C  =  NaS  +  4CO.  In  the  second 
place,  the  sulphuret  of  sodium  and  carbonate  of  lime  interchange  their  con- 
stituents, and  give  rise  to  carbonate  of  soda  and  sulphuret  of  calcium. 
NaS  +  CaO,C02  =  NaO,C02-fCaS.  But  as  a  portion  of  the  carbonate  of 
lime  has  been  burned  or  deprived  of  its  carbonic  acid  before  this  interchange 
occurs,  some  caustic  soda  is  also  produced.  NaS-fCaO  =  ]N[aO  +  CaS.  To 
prevent,  in  the  subsequent  operation  of  lixiviation,  the  decomposition  of  the 
carbonate  of  soda  by  the  sulphuret  of  calcium,  twice  as  much  carbonate  of 
lime  is  used  as  is  necessary  to  desulphurise  the  sulphuret  of  sodium  :  this 


Grevillc,  op.  cit. 


^  A  very  humorous  account  of  the  unpleasant  efl'ects  of  this  pas  is  contained  in  the  renort  of  n 
trial  at  Lancaster,  March  31,  1838,  the  Queen  v.  Airey,  in  the  Times  newspaper. 
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excess  of  carbonate  of  lime  is  deprived  of  its  carbonic  acid  by  the  heat,  and 
the  resulting  lime  combines  with  the  sulphuret  of  calcium  to  form  au  oxy- 
sulphuret  of  calcium.  CaO  +  2CaS.  This  has  no  further  action  on  the  sul- 
phuret of  sodium.  The  following  is  the  composition,  according  to  Richardson, 
of  the  Newcastle  "  black  balls"  from  the  balling  furnaces  : — Carbonate 
of  soda  9*89,  hydrate  of  tioda  25"64,  sulphuret  of  calcium  35'57,  carbonate 
of  lime  15*67,  sulphate  of  soda  3  6-1',  chloride  of  sodium  0*60,  sulphuret 
of  iron  1*23,  silicate  of  magnesia  0  88,  carbon  4*28,  sand  0'44i,  and 
water  2"17. 

Ball  alkali  is  ground  to  powder  {ground  black  balls)  and  lixiviated  with 
water,  and  the  carbonate  of  soda  and  caustic  soda  thereby  separated  from  the 
more  difficultly  soluble  oxisulphui'et  of  calcium.  The  solution,  by  evaporation, 
deposits  crystals  of  mouohydrated  carbonate  of  soda,  and  the  mother  liquor 
yields  a  dark  crystulline  mass,  composed  of  carbonate  of  soda,  caustic  soda, 
sulphuret  of  sodium,  and  some  hyposulphite  of  soda  (NaO^S^O^,  formed  by 
the  oxidation  of  NaS).  This  is  roasted  in  a  reverberatory  furnace,  to  get  rid 
of  the  sulphur  (probably  in  the  form  of  sulphuretted  hydrogen) .  Or  it  is 
calcined  with  coal-dust  or  saw-dust.  The  sulphate  of  soda  is  converted  into 
sulphuret  of  sodium,  and  subsequently  into  carbonate  of  soda ;  and  the 
caustic  soda  combines  with  carbonic  acid.  The  product  is  called  soda-ash 
or  soda  salts,  and  contains  about  50  per  cent,  of  alkali.^  From  this, 
crystaUised  carbonate  of  soda  is  obtained  by  lixiviating  it  with  water, 
straining  the  solution,  and  e\raporating.  The  salt  is  usually  crystallised  in 
iron  pans. 

Purification. — [The  impure  carbonate  of  soda  of  commerce  may  be  ob- 
tained pure  by  repeated  crystallisations.  In  general  it  will  be  found  to  contain 
traces  of  sulphate. — Ed.] 

Properties. — Carbonate  of  sor^a  usually  forms  large  crystals,  which  are 
oblique  rhombic  prisms  (figs.  93  and  94).^  They  are  transparent,  and  have  a 

coohng  alkaline  taste.  By  exposure  to  dry 
air  they  effloresce.  When  heated  they  un- 
dergo the  watery  fusion,  and  give  out  their 
water  of  crystallisation  :  at  a  full  red  heat, 
the  whole  of  the  water  is  expelled.  Car- 
bonate of  soda  is  insoluble  in  alcohol.  It  is 
dissolved  in  twice  its  weight  of  vvater  at  60°, 
and  in  less  than  its  own  weight  at  212°  F. 
The  solution  reacts  as  an  alkali  on  vegetable 
colours. 

Characteristics. — As  a  carbonate  it  is 


Tig.  93. 


Pig.  94. 


known  by  the  tests  for  this  class  of  salts 
which  have  been  already  stated.  From 


Ordinary  Crystal. 


Crystal  reduced 
in  heiqht. 


dy 

the  bicarbonate  it  is  distinguished  by  the 
brick-red  precipilate  which  it  throws  down 
with  bichloride  of  mercury  ;  and  by  sulphate  of  magnesia  causing  a  white  pre- 
cipitate with  it.  As  a  soda-salt  it  is  recognised  by  the  tests  for  soda  already 
described.  

'"•  For  furlber  details,  oomsuR  Du.nas,  T,-ait6  do  C/dmic,  t.  ii. ;  Graham,  Elements  of  Chemutn, ; 
Braiide,  Manual  oj  Chemutry  ;  Duncan,  Edinburgh  Disjumsatory ;  Vix  s  Dictionary  of  Arts ;  auU 
Kuapp's  Chemical  Technology. 
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Composition.— The  perfect  crystiils  of  tlie  ordinary  carbonate  of  soda  of 
commerce  have  the  following  composition  : — 

Atoms.     JEq.  Wt.     Per  Cent.    Klaproth.      Kirwm.  Bergman. 
Soda    1    31    21-68    23    21;58    20 

 '     :        ::::::  etoo ::::::  64 


1 

...    31  ... 

...    21-68  ... 

22 

1 

...    22  ... 

...    15-39  ... 

16 

10 

...    90  ... 

...    62-93  ... 

62 

1 

...  143  ... 

...  100-00  ... 

...  100 

100 


Crystallised  Gai-bonate  of  Soda 

Eour  other  crystallised  monocarbonates  of  soda  have  been  described :  they 
cont-ain  respectively  HO,  5H0,  6H0,  and  8flO  (L.Gmelin). 

Impurity.— The  ordinary  hnpurities  of  this  salt  are  sulphates  and  chlorides. 
These  are  detected  as  follows  :— Supersaturate  with  nitric  acid,  and  then  add, 
to  separate  portions  of  the  diluted  solution,  chloride  of  barium  and  nitrate 
of  silver  :  if  the  first  occasion  a  white  precipitate,  it  indicates  the  presence  ot 
a  sulphate— if  the  second  also  produce  a  white  precipitate,  insoluble  m 
nitric  acid,  it  shows  the  presence  of  a  chloride.  The  presence  of  hyposulphite 
of  soda  is  detected  by  hydrochloric  acid,  which  causes  the  evolution  of  suh 
phui-ous  acid  gas,  and  the  precipitation  of  sulphur,  [or  by  the  addition  of  a 
strong  solution  of  nitrate  of  silver.  If  hyposulphite  of  soda  be  present,  a 
white  precipitate,  becoming  rapidly  yellow  and  brownish  black  (sulphuret  of 
silver),  is  produced. — Ed.]  Carbonate  of  lime,  and  also  carbonate  of  magnesia, 
are  sometimes  kept  in  solution  by  carbonate  of  soda.  If  carbonate  of  Hme  be 
present,  the  solution  deposits,  at  32°  E.,  a  white  crystalline  powder,  the 
hydrochloric  solution  of  which  yields  a  white  precipitate  with  oxalate  of 


ammonia. 


Eree  from  colour,  transparent ;  exposed  to  air  it  soon  falls  to  powder.  It  is  dissolved 
by  water.  This  solution  changes  the  colour  of  turmeric  brown.  When  saturated  by 
hydrochloric  acid,  chloride  of  barium  precipitates  nothing  from  it.  One  hundred  grains 
lose  62-5  grains  of  water  at  a  strong  heat.  An  equal  quantity  added  to  dilute  sulphuric 
acid  loses  15-28  grains  of  carbonic  acid.— PA.  L. 

"A  solution  of  21  grains  in  a  fluidounce  of  distilled  water,  precipitated  by  19_  grains 
of  nitrate  of  baryta,  remams  precipitable  by  more  of  the  test ;  and  the  precipitate  is 
entirely  soluble  in  nitric  acid.    Little  subject  to  adulteration.'" — Ph.  Ed. 

Physiological  Effects. — Carbonate  of  soda  is  less  acrid  and  caustic,  and 
has  a  milder  and  less  unpleasant  taste,  than  carbonate  of  potash ;  but  in  other 
respects  the  effects  of  these  two  salts  on  both  vegetables  and  animals  are  similar. 

Uses. — Carbonate  of  soda  is  used  in  the  same  cases  as  carbonate  of  potash, 
over  which  it  has  the  advantage  of  a  less  disagreeable  taste.  Eourcroy 
imagined  that  as  soda  is  contained  in  animals  in  larger  proportion  than 
potash,  it  was  a  better  agent  for  medicinal  use.  Experience,  however,  has  not 
confirmed  this  opinion,  but  has  proved  the  reverse ;  for  both  Sir  G.  Blane^ 
and  Mr.  Branded  state  that  they  obtained  beneficial  effects,  in  calculous 
complaints,  from  the  use  of  potash,  where  soda  failed  to  give  any  relief. 
Sir  G.  Blane  accounted  for  this  by  assuming  that  soda  becomes  applied  to 
the  purposes  of  the  economy  before  it  reaches  the  kidneys,  whereas  potash 
is  carried  to  these  organs  in  order  to  be  thrown  out  of  the  system.  [A  case 
of  sudden  death  following  the  long-continued  use  of  carbonate  of  soda  is  re- 
corded by  Dr.  Tunstall,  of  Bath.     The  man  suddenly  fell  dead  while 


'  Tramactions  of  a  Society  for  Improving  Medical  and  Chirurgical  Knowledge,  vol.  iii.  p.  347. 
^  Quarterlij  Journal  of  Science^  vol.  vi.  p.  205. 

vol.  I.  O  () 
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INORGANIC  BODIES. -Sesquicaubonate  of  Soda. 


walking  in  the  street.  Dr.  Tunstall  witnessed  the  death,  and,.frnm  the  history 
and  the  post-mortem  examination,  concluded  that  death  had  been  caused 
by  fatal  syncope  produced  by  the  attenuation  of  tlie  circulating  mass  from 
the  long-continued  use  of  the  alkah,  which  deceased  had  taken  during 
sixteen  years  to  the  extent  of  two  ounces  daily.  The  mucous  membrane  of 
the  stomach  was  found  softened  and  pulpy,  and  its  surface  was  studded  with 
ulcerations  varying  in  size  from  that  of  a  pea  to  a  bean.^ — Ed.] 

Administeation. — Crystallised  carbonate  of  soda  is  exhibited  in  doses  of 
from  ten  grains  to  half  a  drachm  or  a  drachm.  It  is  sometimes  employed  in 
the  manufacture  of  the  effervescing  draught. 

an        /. i  II-   3  /~i  1-     L     /•  o  T         C  9f  grs.  of  commercial  crystals  of  Citric  Acid, 
20grs.of  Crystamsed  Carbonate  of  Soda  are  hoi  |rs.  of  crystals  of  Tartai-ic  Acid, 
saturated  by  about   ^       |^,idrachms  of  Lemon  Juice. 

Antidotes. — See  antidotes  for  alkalies. 

SODiE  CARBOIVAS  EXSICCATA,  L. ;  Soda  Carhonas  siccatum,  E.  D.  ; 
Dried  Carhonate  of  Soda.  (Carbonate  of  Soda,  Ibj.  Apply  heat  to  the 
carbonate  of  soda  in  a  proper  vessel,  until  the^  crystals  crumble  down,  and 
afterwards  heat  it  to  redness.  Lastly,  rub  it  to  powder,  L.)  (Take  of  Crys- 
taUised  Carbonate  of  Soda  of  commerce,  any  convenient  quantity.  Expose  it 
in  a  porcelain  capsule  to  a  pretty  strong  sand-heat,  mitil  the  liquid  which  first 
forms  is  converted  into  a  dry  cake,  and  having  rubbed  this  to  a  dry  powder, 
enclose  it  in  a  bottle,  D.)  (The  process  of  the  Ildinhurgh  College  is  essen- 
tially the  same). — Pifty-four  grains  of  this  preparation  are  equal  to  one 
hundred  and  forty-four  grains"  of  the  crystallised  carbonate.  It  may  be 
exhibited  either  in  powder  or  pills.    Dose  from  grs.  v.  to  3j. 

It  is  soluble  in  water.  One  hundred  grains  of  this  salt  added  to  dilute  sulphui-ic  acid 
ought  to  evolve  40-7  grains  of  carbonic  acid. — PA.  Lond. 

2.  Sodse  Sesquicarbonas.  —  Sesquicarbonate  of  Soda. 

Formula  2NaO,3C02.    Hquivalent  Weight  100. 

History.— This  salt  was  first  distinguished  from  the  monocarbonate  of 
soda  in  1802  by  Klaproth.2 

Natural  History. — This  salt  occurs  in  the  mineral  kingdom.  It  is 
probably  formed,  at  least  in  some  cases,  by  the  mutual  action  of  common 
salt  and  carbonate  of  lime.^ 

1.  In  the  province  of  Sukena  near  Tripoli,  and  two  days'  journey  from 
Fezzan,  there  is  found,  at  the  bottom  of  a  rocky  mountain,  a  substance  called 
by  the  Africans  trona  (a  word  from  which  probably  the  terms  virpov,  nitnim, 
and  natron  are  derived).  It  forms  thin  crusts  on  the  surface  of  the  earth, 
which  are  rarely  an  inch  in  thickness.*  The  walls  of  Cassar  (or  Qasrr),  a 
fort  now  in  ruins,  are  said  to  have  been  iuilt  of  it.    This  salt  has  been 


'  Mndinnl  Times,  vol.  xxii.  p.  564. 
^  Beilrdr/e,  Bd.  iii.  p.  83. 

3  Kcrlhollet,  Essai  dp.  Slalique  Chimiqtte,  t.  i.  p.  400;  and  i\1em.  sur  1  Epi/plr. 
*  Bagge,  (juoted  by  Jameson,  iii/slem  of  Mineralogi/,  vol.  ii.  p.  315,  2d  edit.  ISIG. 
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analysed  by  Klaproth,  Beudaiit,^  and  Mr.  R.  Phillips,2  and  found  to  be  a 
sesquicarbonate  of  soda. 

3.  At  the  bottom  of  a  lake  at  Lagunillas,  near  Merida,  in  Venezuela,  is 
found  a  substance,  called  by  the  Indians  urao.  It  is  collected  every  two  years 
by  the  natives,  who,  aided  by  a  pole,  plunge  into  the  lake,  separate  the  bed 
of  earth  which  covers  the  mineral,  break  the  urao,  and  rise  with  it  to  the 
surface  of  the  water.  It  is  placed  in  boats,  removed  to  the  magazine,  and 
dried  in  the  sun.3  Prom  the  analysis  of  MM.  Mariano  de  Rivero  and 
Boussingault*  its  composition  appears  to  be  similar  to  trona. 

3.  Egyptian  natron,  deposited  on  the  sides  of  several  lakes  to  the  west  of 
the  Delta  of  Egypt,  consists  of  carbonate  of  soda,  sulphate  of  soda,  com- 
mon salt,  water,  sand,  and  other  impurities  in  varying  proportions._  The 
carbonate  of  soda  found  in  Egyptian  natron,  contains,  according  to  Pbutet,* 
more  carbonic  acid  than  is  found  in  the  monocarbonate,  but  less  than  that 
contained  in  the  sesquicarbonate.  It  is  probably,  therefore,  monocarbonate 
mixed  or  combined  with  either  sesquicarbonate  or  bicarbonate. 

4.  The  carbonate  of  soda  of  the  natron  of  Hungary  (to  which  reference 
has  already  been  made,  see  ante,  p.  557)  is  probably  similar  in  constitution 
to  that  of  Egyptian  natron ;  and  the  same,  perhaps,  holds  good  with  respect  to 
Bohemian  natron. 

Preparation. — According  to  Phillips  and  H.  Rose,  a  crystallised  sesqui- 
carbonate of  soda  is  deposited  by  boiling  down  and  cooling  a  watery  solution 
of  the  bicarbonate  of  soda.  According  to  Hermann^  it  is  formed  by 
effervescence  from  masses  of  mixed  carbonate  and  bicarbonate  of  soda. 

Properties. — The  crystals  of  trona  belong  to  the  oblique  prismatic  system. 
By  heat,  as  well  as  by  long  boiling  of  its  watery  solution,  the  sesquicarbonate 
evolves  one-third  of  its  carbonic  acid,  and  is  converted  into  the  monocarbonate. 

Composition. —  [t  is  probable  that  there  are  two  sesquicarbonates ;  one 
containing  three,  the  other  four  atoms  of  water. 

Atoms.    Eq.  Wt.      Per  Cent.       Hermann.  WincJcler. 

Soda    2    63    40-00    40-00    41-13 

Carbonic  acid   3    66    42-58    43  06    43-81 

Water   3    27    17-43    16-94    15-56 


Artificially  prepared  Sesquicarbonate...  1    155    100-00    lOO'OO    lOO'OO 

Boussingault.    Klaproth.  Beudant.   (Trona.)  Phillips. 

At.   Eq.Wt.  PerCt.      (Urao.)  (Trona.)  In  agglomd    In  radg    Myalls  of  (Artificial 

cryst.        fibres.      Cassar.  Salt.) 

Soda    2           62  ..  37-805           41-22    37-0           37-423  ....  38-62           32  67    39-72 

CarhcAcid..  3....  66..  40'244  . . . .  39  00    38-0....  39-274....  40  13....  33-53....  4000 

Water   4           36  ..  21-951  ....  18-80    22-5           23-287           21-24          20-5o   20-28 


164     100-000         99-02  97-5         99-989         99-99         86-75  100-00 

Na0,S03  1-96 

Foreign  Matters   0-98  Na0,S03  2-5    \  ^^^|^  3-95 


100-00  100  0 


matter  7-33 


99-99 


'  Traite  elementaire  de  Mineralogia,  2^rne  edit.  t.  ii.  p.  313,  1832. 
^  Quarterli/  Journal  of  Science,  vol.  vii.  p.  297. 
3  Ibid.  vol.  i.  p.  188. 

"  Ann.  de  Chirn..  et  PJiys.  t.  xxix.  p.  110,  1825. 

Jonrn.  de  Chim..  Med.  t.  vi.  p.  197,  1830. 
*  Chemical  Gazette,  vol.  i.  p.  142,  1843. 
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It  is  probable  that  the  so-called  sesquicarbonate  of  soda  is,  in  fact,  a  double 
salt  composed  of  the  monocarbonate  and  bicarbonate. 

The  white  powder  sold  in  the  shops  of  this  country  for  making  soda 
powders,  and  which  is  denominated  carbonate,  hicarhonale,  or  sesqui- 
carhonate  of  soda,  consists  either  of  bicarbonate  of  soda  or  of  a  mixture  of 
carbonate  and  bicarbonate  of  soda,  in  varying  proportions. 

Effects  and  Uses. — Similar  to  those  of  carbonate  and  bicarbonate 
of  potash.  [The  carbonate  and  sesquicarbonate  of  soda  have  been  strongly 
recommended  in  the  treatment  of  Asiatic  cholera.  Dr.  Maxwell,  of  Hyderabad, 
in  the  Deccan,  employed  carbonate  of  soda  in  cholera,  and  reports  \i  to  be  of 
great  efficacy.^  Doses  of  one  teaspoonful  were  given  in  hot  tea.  Laudanum 
also  was  administered  when  the  pulse  rose  and  the  heat  of  the  surface  was  re^ 
stored.  Mr.  Henry  Wakefield,  surgeon  to  the  Middlesex  House  of  Correction, 
states  that  he  has  found  the  sesquicarbonate  of  soda  to  be  a  most  valuable  re- 
medy in  the  treatment  of  choleraic  diarrhoea  and  cholera.  The  form  of  pre- 
scription which  he  has  found  most  useful  is  the  following  :  30  grains  of  the 
sesquicarbonate  of  soda,  dissolved  in  an  ounce  and  a  haK  of  mint  water,  to  be 
given  every  half  hour.  The  mint  water  may  be  made  with  the  fresh  vegetable, 
or  one  drop  of  the  essential  oil  of  peppermint  may  be  diffused  in  the  water  by 
the  aid  of  sugar.  Mr.Wakefield  states  that  he  has  rarely  had  occasion  to  ad- 
minister the  dose  more  than  three  times  without  the  sickness  and  diarrhoea 
being  arrested.  The  diet  consisted  of  beef-tea  well  seasoned  with  salt  and 
pepper,  or  of  arrow-root :  nothing  solid  was  allowed  while  the  diarrhoea 
continued  :  even  the  daily  allowance  of  bread  was  withdrawn. — Ed.] 

3.  SodsB  Bicarbonas.  — Bicarbonate  of  Soda. 

Formula  NaO,2C03,HO.    Equivalent  Weight  84. 

HiSTOEY. — This  salt  was  discovered  by  Valentine  Rose.  In  some  works 
it  is  termed  natron  carbonicum  perfecte  saturatum  seu  aciduluni.  Alone, 
or  mixed  with  carbonate  of  soda,  it  constitutes  the  carbonate  or  bicarbonate 
of  soda  of  the  shops. 

Natural  History. — It  is  a  constituent  of  the  mineral  waters  called 
alkaline  or  acidulo-alkaline,  as  those  of  Carlsbad  and  Seltzer. 

Preparation. — Bicarbonate  of  soda  is  prepared  by  saturating  the  mono- 
carbonate  with  carbonic  acid.    There  are  several  methods  of  effecting  this. 

1.  By  jiassing  carbonic  acid  itito  a  solution  of  the  monocarbonate  of 
soda. — ^This  is  the  method  ordered  in  the  London  and  Dublin  Pharmaco- 
poeias, and  still  followed  at  Apothecaries'  Hall,  London,    The  carbonic  acid 
is  usually  obtained  by  the  action  of  sulphuric  or  hydrocldoric  acid  on  whiting. 
CaO,C02+HO,S03=CaO,S03-l-HO+C02;  or  CaO,COHHCl=CaCl-hHO-|-CO". 

In  some  countries,  however,  it  is  obtained  from  natural  sources  j  as  at  Yichy, 
where  it  is  collected  from  the  mineral  waters.^ 

At  Apothecaries'  Hall,  iron  vessels  are  employed  both  for  the  generation 
of  the  carbonic  acid  and  for  holding  the  saline  solution. 


1  Lancet,  1850,  vol.  ii.  p.  265. 

2  Por  a  description  and  sketch  of  the  apparatus  used  in  the  collection  of  the  gas  by  D  Arcet,  see 
Diet,  de  VIndust.  t.  iii.  p.  61. 
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The  London  College  ^ives  ilo  process,  the  salt  being  placed  in  the  Materia  Mcdica, 
The  Dublin  College  gives  the  following  directions  for  the  preparation  of  this  salt  :— 
Take  of  Crystallised  Carbonate  of  Soda  of  commerce,  lbs.  ij. ;  Distilled  Water,  Oij.; 
Muriatic  Acid  of  commerce,  Oiss. ;  Water,  Oiij. ;  Chalk,  in  fragments,  lb.  j.,  or  a  sufficient 
quantity.  Having  diluted  the  muriatic  acid  with  the  water,  and  dissolved  the  carbonate 
of  soda  in  the  distilled  water,  manipulate  with  these  solutions,  and  with  the  chalk,  as 
directed  in  the  formula  for  Potasses  Bicarbonas  {ante,  p.  493j,  employing  also  the  arrange- 
ment of  apparatus  there  described.  With  the  view,  however,  of  obtaining  from  the 
mother  liquor  an  additional  quantity  of  bicarbonate,  it  is  not  necessary  that  the  evaporation 
should  be  preceded  by  a  filtration. 

In  the  manufacture  of  bicarbonate  of  soda  "  for  the  purpose  of  commerce, 
160  lbs.  of  carbonate  may  be  dissolved  in  13  gallons  of  water,  and  carbonic 
acid  thrown  into  the  solution  in  a  proper  apparatus.  The  bicarbonate  falls, 
as  it  forms,  to  the  amount  of  about  50  lbs.,  and,  being  separated  from  the 
solution,  may  be  conveniently  dried  by  pressure  in  an  hydraulic  press.  A 
fresh  portion  of  carbonate  is  dissolved  in  the  mother  liquor,  and  the  operation 
repeated  as  before.^^2  t|^ig  method  of  proceeding,  a  very  pure  bicarbonate 
is  procured ;  but  the  objection  to  this  process  is  its  costliness. 

2.  By  exposing  solid  monocarhonate  of  soda  to  an  atmosphere  of 
carbonic  acid  gas. — This  is  the  process  ordered  to  be  followed  in  the 
Edinburgh  Pharmacopceia,  and  which  is  usually  practised  for  obtaining  the 
commercial  bicarbonate.  The  monocarbonate  rapidly  absorbs  carbonic  acid 
under  the  development  of  heat,  and  becomes  moist,  owing  to  the  evolution  of 
part  of  the  water  of  crystallisation. 

The  Edinburgh  College  orders  the  bicarbonate  to  be  prepared  as  follows : — Fill  with 
fragments  of  marble  a  glass  jar,  open  at  the  bottom  and  tubulated  at  the  top ;  close  the 
bottom  in  such  a  way  as  to  keep  in  the  marble  without  preventing  the  free  passage  of  a 
fluid ;  connect  the  tubulature  closely  by  a  bent  tube  and  corks  with  an  empty  bottle,  and 
this  in  like  manner  with  another  bottle  filled  with  one  part  of  Carbonate  of  Soda,  and 
two  parts  of  Dried  Carbonate  of  Soda,  well  triturated  together  ;  and  let  the  tube  be  long 
enough  to  reach  the  bottom  of  the  bottle.  Before  closing  the  last  cork  closely,  immerse 
the  jar  to  the  top  in  diluted  muriatic  acid  contained  in  any  convenient  vessel :  when  the 
whole  apparatus  is  thus  filled  with  carbonic  acid  gas,  secure  the  last  cork  tightly,  and  let 
the  action  go  on  tiU  next  morning,  or  till  gas  is  no  longer  absorbed  by  the  salt.  E,emove 
the  damp  salt  which  is  formed,  and  dry  it,  either  in  the  air  without  heat,  or  at  a  tempera- 
ture not  above  120°. 

The  carbonic  acid  gas  is  sometimes  developed  by  the  action  of  hydrochloric 
acid  (produced  in  the  manufacture  of  carbonate  of  soda  from  common  salt) 
on  chalk. 3 

Smith's  process  for  the  preparation  of  bicarbonate  of  soda  consists  in 
placing  the  ordinary  carbonate  of  soda  in  a  box,  and  surrounding  it  by  an 
atmosphere  of  carbonic  acid  gas  under  pressure.  As  the  bicarbonate  com- 
bines with  much  less  tvater  of  crystallisation  than  is  contained  in  the  carbonate, 
a  considerable  portion  of  water  is  liberated,  which,  saturated  with  part  of  the 
salt,  is  allowed  to  drain  off :  when  the  gas  ceases  to  be  absorbed,  the  salt  is 
taken  out  and  dried.  On  examination,  it  is  found  to  have  retained  the 
original  form  of  the  pieces ;  but  they  have  become  of  a  porous  and  loose  texture, 

'  [In  the  edition  of  the  Loudon  Phariniicopoeia  for  1836  this  salt  was  described  as  Sod(P  Sesqui- 
carhonas.  la  the  present  Pharmacopceia,  the  carbonate  and  bicarbonate  of  soda  are  placed  among 
the  articles  of  materia  medica. — Ed.] 

■■'  firande's  Manual  of  ('hnmislry. 

^  Knapp's  Chemical  Tcclmoloijij. 
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presenting  the  appearance  of  numerous  crystalline  grains  aggregated  together, 
and  having  a  snow-white  colour.^  As,  however,  the  monocarbonate  readily 
absorbs  carbonic  acid,  pressure  is  scarcely  necessary.  The  shelves  or  trays 
containing  the  monocarbonate  are  usually  somewhat  inclined,  to  allow  the 
moisture  to  drain  from  the  salt.  "When  the  carbonate  has  become  fully  satu- 
rated with  carbonic  acid,  it  is  dried  in  stoves  gently  heated  by  iron  pipes,  and 
ground  between  stones,  like  flour,  care  being  taken  that  the  motion  of  the 
stones  is  too  slow  to  prevent  the  evolution  of  much  heat.  This  is  the  most 
economical  process ;  but  it  is  obvious  that  all,  or  nearly  all,  the  impurity  con- 
tained in  the  monocarbonate  will  be  retained  by  the  bicarbonate. 

3.  By  converting  monocarbonate  into  hicarhonate  of  soda  by  means 
of  sesquicarbonate  of  ammonia. — In  the  London  Pharmacopoeia  for  1809, 
this  salt  was  ordered  to  be  prepared  by  adding  the  hydrated  sesquicarbonate  of 
ammonia  to  a  solution  of  carbonate  of  soda,  and  applying  a  heat  of  about  1 00°  F. 
to  drive  ofi'  the  ammonia  :  the  solution  was  then  to  be  set  aside  to  crystallise. 
The  proportions  of  the  ingredients  employed  were  a  pound  of  carbonate  of 
soda,  three  ounces  of  sesquicarbonate  of  ammonia,  and  a  pint  of  distilled 
water.  Winckler^  directs  4  parts  of  crystallised  carbonate  of  soda,  \\  parts 
of  sesquicarbonate  of  ammonia,  and  10  parts  of  water.  The  proportions 
ordered  by  MM.  Henry  and  Guibourt^  are  6  parts  of  the  crystallised  carbonate 
of  soda,  2  parts  of  sesquicarbonate  of  ammonia,  and  4  parts  of  water. 

Properties. — Perfect  crystals  of  bicarbonate  of  soda,  are,  according  to  Dr. 
Thomson,*  oblique  rectangalar  prisms.  By  others  they  are  described  as  four- 
sided  tables.  As  usually  met  with  in  commerce,  this  salt  is  in  the  form  of  a 
whitish  powder.  In  the  latter  state  it  is  usually  contaminated  with  a  small 
portion  of  the  carbonate.  The  taste  of  this  salt  is  slightly  alkaline.  It 
restores  the  blue  colour  of  reddened  litmus-paper.  By  exposure  to  the  air  it 
effloresces  superficially  When  heated,  it  evolves  carbonic  acid  and  water,  and 
becomes  the  anhydrous  carbonate.  It  dissolves  in  13  parts,  according  to 
Y.  Rose,  or  8  parts,  according  to  BerthoUet,  of  cold  water.  By  heat,  the 
solution  loses  first  one-quarter,  and  subsequently  one-half  of  its  carbonic  acid. 

Characteristics. — As  a  carbonate,  it  is  recognised  by  the  tests  already 
mentioned  for  this  class  of  salts.  As  a  soda-salt,  it  is  known  by  the 
tests  for  soda.  The  bicarbonate  is  distinguished  from  the  monocarbonate  of 
soda  by  the  following  characters  : — By  its  more  difficult  solubility  in  water, 
by  its  causing  neither  a  brick -red  precipitate  with  the  bichloride  of  mercury, 
nor  a  white  precipitate  with  the  sulphate  of  magnesia  of  the  shops,  and 
by  the  quantity  of  carbonic  acid  which  it  evolves  when  sulphuric  is  added 
to  it. 

Composition. — Crystallised  bicarbonate  of  soda  has  the  following  com- 
position : — 

Atoms.  Eq.Wt.  Per  Cent.   Stromeyer.  R.  ffmitli.     Thomson.  Bersditts.  Sc/iindler. 

Soda    1  ....  31  ....    3(190....    37-06....    37-82....    37-64 ;        gg.og  s9-31 

Carbonic  Acid   2....  44....    52-38....    52-20....    52-00....  5r7i/-- 

Water   1....    9....    10-71....    10-74....    10-18....    10-59  ....    10-74....  10-69 

Cryst.  Bicarb.  Soda  1  ....  84  ....  100-00  ....  100-00  ....  lOO'OO  ....  100  00  ....  100-00  ....  100  00 

1  Journal  of  the  PhUadelpJiia  College  of  Fliarmacy ,  vol.  i.,  quoted  by  Dr.  Baclie,  in  the  United 
States  Dispensatory.  For  a  sketch  of  the  npparaliis  employed  by  Soubeiran  in  performing  Smith's 
process,  see  his  Nouv.  Traiie  de  Pharm.  i.  ii.  jip.  289  and  284,  2ude  edit.  Paris,  1840. 

-  Lehrb.  d.  Vharm.  Chnnie,  ler  Th.  S.  292. 

^  Pharm.  Raisonnec,  t.  ii.  p.  409,  2ndc  edit. 
Chemistry  of  Inorganic  Bodies^  vol.  ii.  p.  54. 


Puiuty;  Physiol'ogigal  Effects  ;  Uses.  5G7 

According  to  the  analyses  of  BerthoUet  and  Berard,  the  crystals  contain 

two  equivalents  of  water.  ,     p  x,     i       •         ii.r  o  m^vhirp  of 

^Xxlpnlroruk'nt  hicarhonaW  of  soda  of  the  shops  is  usually  a  niiKture  o 
bicarbonate  with  some   moiiocarbonate.     "  The  proportion  of  alkali 
bicarbonate  of  soda  is  37-0  per  cent.,  but  the  salt  ol  commerce  ge  e  ai } 
contains  upwards  of  40  per  cent.,  owing  to  the  presence  of  neutral  ca  bomte 
in  the  state  of  protohydrate,  which  last  salt  may  be  separated  by  a  small  quan- 
tity of  water"  (Graham).  ,        ,  „  . 

PuRiTY.-When  quite  pare,  a  moderately  dilute  solution  of  this  salt  occa- 
sions no  precipitate  with  bichloride  of  platinum,  perchloric  acid,  or  tartaric 
acid,  bv  which  its  freedom  from  potash  is  demonstrated.  When  supersaturated 
with  p'ure  nitric  acid,  it  gives  no  precipitate  with  either  chloride  of  barium  or 
nitrate  of  silver,  bv  which  the  absence  of  sulphates  and  chlorides  is  shewn .  1  o 
detect  the  presence  of  any  monocarbonate  of  soda  proceed  thus  :—i  our  a 
smaH  quantity  of  distiUed  water  over  the  suspected  salt ;  shake  and  aUow  the 
mixture  to  stand  for  a  few  minutes,  and  then  pour  off  the  clear  solution,  it 
now  a  very  dilute  solution  of  bichloride  of  mercury  be  added  to  the  clear 
liquor  no  precipitate  is  produced  if  only  the  bicarbonate  be  present;  it  the 
solution  be  more  concentrated,  an  opalescence  or  white  precipitate  is  formed, 
which  in  a  few  minutes  becomes  red.  If  any  monocarbonate  or  sesqui- 
carbonate  be  present,  a  red  precipitate  is  formed  immediately  on  the  addition 
of  the  bichloride. 

It  is  soluble  m  water:  the  solution  slightly  changes  turmeric  to  brown.  -From  the 
solution  neither  Eicliloride  of  Platina  nor  Sulphate  of  Magnesia,  unless  heat  be  applied, 
thiws  anything  down:  what  Chloride  of  Barium  throws  down  is  soliib  e  m  hydrochloric 
acid.    100  grains  of  this  sabstance  added  to  diluted  sulphui'ic  acid  evolve  51-7  grains  ot 

cai'bonic  acid. — Ph.  Lotid  ■      .      -n     i  r  e 

"  A  solution  in  40  parts  of  water  does  not  give  an  orange  precipitate  witli  solution  or 

corrosive  sublimate." — Fh.  Ed.  , 

Physiological  Effects. — The  effects  of  this  salt  are  analogous  to  those 
of  bicarbonate  of  potash,  than  which  it  has  a  somewhat  less  disagreeable  taste 
and  a  shgliter  local  action.  It  is  less  caustic  and  irritant  than  the  carbonate 
of  soda.  °  Its  remote  or  constitutional  effects  are  analogous  to  those  of  the 
alkalines  already  noticed. 

Uses. — It  is  employed  as  an  antacid  in  those  forms  of  dyspepsia  which  are 
attended  with  an  inordinate  quantity  of  acid  in  the  stomach ;  as  a  lithonlytic 
in  those  kinds  of  lithiasis  which  are  accompanied  with  an  excessive  secretion 
of  uric  acid  and  the  urates  as  a  resolvent  or  alterative  in  certain  forms 
of  inflammation,  in  glandular  affections,  in  syphiHs,  and  scrofula  j  and  as  a 
diuretic  in  some  dropsical  complaints. 

The  principal  consumption  of  bicarbonate  of  soda  is  in  the  preparation  of 
the  effervescing  draught,  soda  powders,  and  Seidlitz  powders  :  in  these  the  bi- 
carbonate is  mixed  with  a  vegetable  acid  (either  citric  or  tartaric,  usually  the 
latter).  Taken  in  a  state  of  effervescence,  a  solution  of  this  kind  is  an  agree- 
able and  refreshing  drink  for  allaying  thirst,  checking  sickness,  and 
diminishing  febrile  heat.  The  resulting  soda-salt  (tartrate  or  citrate)  under- 
goes partial  digestion  in  its  passage  through  the  system,  and  is  converted 
into  carbonate,  which  is  found  in  the  urine  (see  ante,  p.  183).  Hence,  there- 
fore, these  effervescing  preparations  may  be  employed  as  diuretics  and  lithon- 
lytics,  instead  of  the  simple  carbonate  or  bicarbonate  of  soda,  than  which  they 
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avfi  more  agreeable.  On  tlie  other  hand,  they  are  highly  objectionable,  and 
are  to  be  carefully  avoided,  in  the  treatment  of  phosphatic  deposits  in  the 
urine.  Alluding  to  these  cases.  Dr.  Prout^  observes,  "  were  I  required  to 
name  the  remedy  calculated  to  do  the  most  mischief,  I  should  name  the 
common  saline  draught  formed  of  potash  or  soda,  and  fiome  ver/etable  acid." 
[This  opinion  is  directly  opposed  to  the  views  of  others  who  I'lave  treated  of 
the  phosphatic  diathesis,  whose  experience  goes  to  show  that  the  greatest 
benefit  is  occasionally  observed  from  the  use  of  the  citrate  and  tartrate  of 
potash  in  certain  forms  of  phosphatic  deposit.^  It  is  this  salt  which,  under 
the  name  of  sesquicarbonate  of  soda,  has  been  used  largely  by  Mr.  Wakefield 
to  check  the  premonitory  symptoms  of  cholera  (see  ante,  p.  564). — Ed.] 

Administration. — The  dose  of  this  salt  is  from  ten  grains  to  a  drachm.  In 
the  preparation  of  effervescing  draughts,  a  scruple  of  the  powder  sold  in  the 
shops  as  bicarbonate  of  soda  usually  requires  about  18  grains  of  crystallised 
tartaric  acid,  or  about  17  grains  of  the  ordinary  crystals  of  citric  acid,  or  four 
fluidrachms  of  lemon-juice,  to  saturate  it. 

1.  PUIVERES  EFFERYESCENTES,  E.  ;  Rffervescing  Powders  ;  PuIvih 
gas  carhonicum  evolvens.  Ph.  Euth.  (Tartaric  iVcid,  5j- ;  "Bicarbonate  of 
Soda,  5j.  and  grs.  liv. ;  or.  Bicarbonate  of  Potash,  5j.  and  grs.  clx.  Eeduce 
the  acid  and  either  bicarbonate  separately  to  fine  powder,  and  divide  each  into 
sixteen  powders  ;  preserve  the  acid  and  alkaline  powders  in  separate  papers  of 
different  colours.) 

The  Soda  Powders  of  the  shops  consist  of  30  grains  of  bicarbonate  of  soda, 
contained  in  a  blue  paper,  and  25  grains  of  tartaric  acid_,  in  a  white  paper. 
When  taken,  they  should  be  dissolved  in  half  a  pint  of  water.  The  flavour  of 
the  solution  is  improved  by  adding  to  the  water,  before  dissolving  the  acid,  one 
or  two  drachms  of  simple  syrup,  and  either  half  a  drachm  of  the  tincture  of 
orange  peel,  or  two  or  three  drops  of  the  essence  of  lemon. 

Ginger  Beer  Poioders  [pulveres  ejfervescentes  cum  zingiljere)  are  some- 
times made  as  soda  powders,  with  the  addition  of  five  grains  of  powdered  ginger 
and  a  drachm  of  powdered  white  sugar.  Another  and  a  better  formula  is  the 
following : — White  Sugar,  5ij. ;  Bicarbonate  of  Soda,  gr.  xxvi. ;  Powdered 
Ginger,  grs.  v. ;  Essence  of  Lemon,  gtt.  j.  Mix,  and  put  in  white  paper. 
The  blue  paper  contains  powder  of  tartaric  acid,  5ss. 

2.  PULYERES  EFFERVESCENTES  CITRiVTI,  D.— Take  of  crystals  of  Citric 
Acid,  5ix.;  Bicarbonate  of  Soda,  5xj. ;  or  Bicarbonate  of  Potash^  S^iij- 
Keduce  the  acid  and  alkaline  bicarbouates  separately  to  a  fine  powder,  and 
divide  each  into  eighteen  parts.  The  acid  and  alkaline  powders  should  be 
kept  in  papers  of  different  colours' 

Piilveres  Ejfervescentes  Tartarizati,  D. — These  are  of  the  same  com- 
position, excepting  that  ten  drachms  of  tartaric  acid  are  ordered  in  place  of 
citric  acid. 

3.  PUIVERES  SEDLITZENSES  ;   Beidlitz  Powders.— '^\\t^<i  consist  of  two 


>  Inquiry  into  the  Nature  and  'IVeatmen.l  of  Affections  of  the  Urinari/  Organs,  2d  cd.  p.  145. 
'  Reod,  LHttsomifin  L'jotures,  Medical  GMelte,  \n\.  p.  35.  1851. 
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rlracbms  of  Tartavized  Soda  and  two  scruples  of  Bicarbonate  of  Soda  con- 
tained in  a  blue  paper,  and  balf  a  dracbm  of  powdered  Tartaric  Acid  in  a 
wbite  paper.  These  are  to  be  taken,  dissolved  in  half  a  pint  of  water,  while 
the  liquid  is  in  a  state  of  efi'ervescence.  These  form  an  agreeable  and  mild 
aperient.  Why  they  are  called  Seidlitz  powders  I  cannot  understand,  since 
they  have  no  analogy  to  the  constituents  of  Seidlitz  water. 

4.  AQUA  SOn.ll  EFFERVESCENS,  E. ;  Effervescing  Solution  of  Super- 
carbonate  of  Soda ;  Soda  Water,  properly  so  called,  (Bicarbonate  of 
Soda,  5j.;  Distilled  Water,  Oj.  Dissolve  the  carbonate  in  the  water,  and 
pass  into  it,  compressed  by  force,  more  carbonic  acid  than  is  sulRcient  for 
saturation.  Keep  the  solution  in  a  well-stoppered  bottle.) —Tliis  solution 
is  employed  in  the  same  cases  as  bicarbonate  of  soda.  The  additional  quan- 
tity of  carbonic  acid  contained  in  it  renders  it  more  agreeable,  and  not  less 
effectual,  as  an  alkaline  agent,  in  its  operation  on  the  system  generally.  It  is 
employed  to  counteract  or  prevent  the  inordinate  secretion  of  uric  acid  and  the 
urates;  but  both  this  and  soda  water  powders  are  highly  injurious  in  phos- 
phatic  deposits. 

Aqua  sodm  effervescens  may  be  extemporaneously  made  by  pouring  car- 
bonic acid  water  into  a  tumbler  containing  half  a  drachm  of  bicarbonate  of  soda. 

The  Bottled  Soda  Water  of  the  shops  is  in  general  only  carbonic  acid 
water.  WelVs  Soda  Water  contains  15  grains  of  crystallised  carbonate 
of  soda  in  each  bottle.  If,  after  it  has  ceased  to  effervesce,  tartaric  acid  be 
added  to  bottle  soda  water,  the  effervescence  is  not  renewed  unless  an 
alkahne  carbonate  be  present.  A  fraudulent  imitation  of  soda  water 
is  said  to  have  been  practised,  by  adding  a  few  drops  of  sulphuric  acid  to  a 
solution  of  carbonate  of  soda  in  water,  and  instantly  corking  the  bottle.  The 
fraud  may  be  detected  by  chloride  of  barium,  which  throws  down  a  white  pre- 
cipitate insoluble  in  nitric  acid.  [An  excellent  effervescing  liquid  may  be  made 
by  adding  to  the  solution  of  carbonate  of  soda  in  a  bottle  a  proper  proportion 
of  tartaric  acid  in  large  crystals,  and  corking  it  tightly. — Ed.] 

5.  SOD^  CARBONATIS  LIQUOR,  D. ;  Solution  of  Carhonate  of  Soda. 
(Take  of  crystallised  Carbonate  of  Soda  of  commerce,  ^iss.  ;  Distilled  Water, 
Oj.    Dissolve  and  filter.) — The  specific  gravity  of  this  solution  is  1*026. 

6.  TROCniSCl  SOD/E  BICARBOMTIS,  E.;  Soda  Lozenges.  (Bicarbonate 
'of  Soda,  5j-;  Pure  Sugar,  ^iij-j  Gum  Arabic,  Pulverise  them,  and, 

with  mucilage,  beat  them  into  a  proper  mass  for  making  lozenges.) — 
Employed  to  relieve  too  great  acidity  of  stomach. 


61.  SOD^  BIBORAS.-BIBQR.^TE  OP  SODA  OR  BORAX. 

Formula  NaO,2BO^    Equivalent  Weight  101. 

History. — The  word  borax  is  derived  from  the  Arabic  baurak  (also 
written  baurach),  a  term  applied  by  the  Arabians  to  the  virpov  or  nitrum.  of 
the  Greeks  and  Komans.  It  is  probable  that  when  the  Arabians  first  became 
acquainted  with  our  borax,  they  considered  it  as  a  kind  of  nitrum.  Subsequently, 
however,  wlien  the  difference  between  nitrum  and  biborate  of  soda  became 
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known  in  Europe,  the  latter  exclusively  retained  the  name  of  borax.^  It  is 
probable  that  the  baurak  of  Geber'-^  was  our  borax. 

Perhaps  the  artificial  chrysocolla  {x^va^KoWa^  f/ old-solder)  alluded  to  by 
Pliny, 3  and  which,  he  says,  was  used  as  a  gold-solder  {auri  ylutinum),  and 
was  termed  santerna,  contained  borax. 

In  modern  times  borax  has  been  termed  borate,  sub-borate,  or  biborateof 
.soda  [sodcB  boras,  sub-boras,  vel  biboras),  according  to  the  presumed 
atomic  weight  of  boracic  acid. 

Natural  I-Iistory. — Borax  is  a  substance  peculiar  to  the  mineral  kingdom. 
It  has  been  found  in  some  mineral  waters,  as  those  of  San  Restituta,  in  Iscliia  * 
It  occurs  also  in  the  waters  of  certain  lakes,  especially  those  of  Thibet  and 
Persia.  Aboufc  fifteen  days'  journey  north  from  Teeshoo  Loraboo  [Tissoo- 
lumboo],  in  Thibet,  is  a  lake,  said  to  be  about  twenty  miles  in  circumference, 
and  supplied  by  brackish  springs  rising  from  the  bottom  of  the  lake  itself.  In 
consequence  of  its  high  situation,  during  a  part  of  the  year  this  lake  is  frozen 
over.  The  water  of  it  contains  in  solution  both  common  salt  and  borax.^ 
The  latter  crystalKses  on  the  edges  and  shallows  of  the  lake,  and  is  taken  up 
in  large  masses,  which  are  broken  and  dried.^  It  is  stated  that  the  natives 
mix  it  with  an  earth  thinly  covered  with  butter  (oil)  to  prevent  the  borax  evapo- 
rating (effiorescing)  It  is  imported  usually  from  Calcutta,  under  the  name 
of  tincal  [tinJcar,  Persian;  from  tincana,  the  Sanscrit  name  for  borax), ^  or 
crude  borax  {borax  cruda  seu  nativa),  in  the  form  of  flattened  six-sided 
prisms,  covered  with  a  greasy  unctuous  substance  said  by  Yauquelin  to  be  a 
fatty  matter  saponified  by  soda :  the  colour  is  yellowish,  bluish,  or  greenish. 
Mojon  states  that  the  greenish-grey  matter  which  surrounds  some  kinds  of 
rough  borax  contains  native  boron.  Borax  of  a  superior  quality  is  said  to  be 
procured  in  China,^  where  it  is  called  pong-cha  or  pounxa}^  Zala  and  sioaga 
{sohaga,  Hindostanee)  are  said  to  be  Thibetan  names  for  this  salt  (Leonhard). 

Preparation. — Commercial  borax  is  obtained  either  by  the  purification  of 
native  borax  (tincal),  or  by  saturating  boracic  acid  with  soda. 

I.  By  refining  tincal. — The  method  of  purifying  tincal,  or  native  borax, 
has  always  been  kept  as  secret  as  possible.  It  was  formerly  practised  at 
Venice;  and  hence  refined  borax  was  called  Venetian  borax  {borax  veneta). 
Afterwards  it  was  practised  at  Amsterdam.  In  order  to  destroy  the  fatty  or 
saponaceous  matter  which  coats  the  crystals  of  tincal,  some  manufacturers,  it 
is  said,  calcine  them,  and  afterwards  dissolve  and  crystallise  the  salt.  Another 
method  is  to  wash  the  crystals  several  times  with  cold  water,  to  which  some 
lime  has  been  added ;  dissolve  the  washed  crystals  in  hot  water,  to  wliich 


'  Beckmann's  History  of  Inventions,  iv.  559,  1814.  IBaurak,  or  burrak,  is  said  also  to  signify 
"  bi-illiaiit," — a  name  given  to  the  crystals  of  the  salt  as  they  are  seen  in  ordinary  tincal.— Ed.] 

"  Search  of  Perfection,  chap.  iii.  ^ 

^  Hist.  Nat.  lib.  xxxiii.  cap.  29. — For  some  remarks  on  chrysocolla,  see  idams  s  translation  ol 
Paulus  iEgiueta,  vol.  iii.  p.  415. 

Gairdner,  On  Ilinerai  S/jrinys,  Tp.  4sl4i.  j  i  -nn 

°  Turner's  Account  of  an  Embassy  to  the  Court  of  Teshoo  Lama,  in  Thibet,  p.  406,  Loud.  IbOO. 

«  [The  spontaneous  separation  of  the  suits  may  be  explained  by  the  fact,  that  borax  is  much  more 
soluble  in  hot  than  in  cold  water,  while  common  salt  is  nearly  equally  soluble  at  all  leuipera- 
tures. — Ed.] 

7  Anderson's  periodical  called  The  Bee,  vol.  xvii.  p.  22,  Ediiib.  1793. 
"  Royle's  Essay  on.  the  Antiquity  of  Hindoo  Medicine,  p.  23. 
'  Aiuslic's  Materia  Medica,  vol.  i.  p.  45. 
Leouhurd,  Handb.  dcr  Oryktogiiosie,  182G. 
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some  chloride  of  calcium  has  been  added;  strain,  evaporate,  and  crystallise. 
By  the  reaction  of  the  chloride  of  calcium  on  the  soapy  matter,  there  are 
formed  some  chloride  of  sodium  in  solution,  and  an  insoluble  calcareous  soap, 
which  is  got  rid  of  by  filtration.  A  third  method  of  purifying  tmcal  is  to 
wash  the  crystals  with  a  solution  of  caustic  soda.  Dissolve  the  washed  crystals 
in  water,  add  some  caustic  soda  to  the  solution  to  precipitate  the  earthy  matters, 
decant  and  evaporate  the  clear  solution  so  as  to  obtain  crystals. 

Borax  is  usually  crystallised  in  wooden  vessels  lined  with  lead,  and  which 
have  the  form  of  short  inverted  cones.  Borax  thus  purified  is  called  refined 
horax  [horax  clejmraia  sen purificata). 

2.  By  saturating  native  horacic  acid  loith  soda.—^\\t  mode  of  preparing 
boracic  acid  in  Tuscany  has  been  already  described  (see  ante,  p.  337).  The 
rough  or  crude  acid  usually  contains  from  17  to  20,  or  more,  per  cent,  of 
impurities.!  jt  ig  converted  into  borax  in  the  following  way  : — Dissolve  car- 
bonate of  soda  in  water  contained  in  tubs  lined  with  lead  and  heated  by  steam. 
Add  coarsely  pulverised  boracic  acid.  The  evolved  gas  is  passed  through 
sulphuric  acid,  to  detain  any  carbonate  of  ammonia  which  may  be  contained 
in  it.  Boil  the  liquor,  and  let  it  stand  for  ten  or  twelve  hours.  Then  draw 
it  off  into  wooden  crystallising  vessels  lined  with  lead.  Here  rough  or  crude 
horax  is  deposited.  This  is  refined  by  dissolving  it  in  water,  contained  in  a 
tub  lined  with  lead  and  heated  by  steam ;  adding  more  carbonate  of  soda,  and 
crystallising.  The  crystals  are  allowed  to  drain,  and  when  dry  are  packed  in 
chests.    In  this  way  is  obtained  common  or  f  rismatic  horax. 

Octohedral  horax  is  obtained  by  employing  more  concentrated  solutions  : 
the  crystals  are  deposited  at  from  174°  to  133°  ^?  '  _ 

Sautter  has  patented  a  dry  process  for  preparing  borax.  It  consists  in 
mixing  38  parts  of  pure  dry  boracic  acid  with  45  parts  of  crystallised  carbonate 
of  soda,  and  placing  the  mixture  upon  wooden  shelves  in  a  heated  room.  The 
boracic  acid  expels  the  carbonic  acid  and  some  water,  and  combines  with  the 
soda. 3 

Properties. — Borax  usually  occurs  in  large,  colourless,  transparent  prisms, 
belonging  to  the  oblique  prismatic  system  [prismatic  5ora.r),NaO,2BO^10HO. 
It  also  occurs  in  octohedrons  [octohedral  horax),  NaO,2BO^,5HO.  In 
commerce,  we  frequently  meet"  with  it  in  irregular-shaped  masses.  Its  taste 
is  saline,  cooling,  and  somewhat  alkaline.  It  reacts  on  turmeric  paper  like 
an  alkali.  By  exposure  to  dry  air,  it  effloresces  slowly  and  slightly.  When 
heated,  it  melts  in  its  water  of  crystallisation,  swells  up,  and  forms  a  light,, 
white,  porous  substance,  called  calcined  horax  [horax  usta  sen  calcinata). 
At  a  higher  temperature  it  fuses  into  a  transparent  glass,  called  glass  of 
horax  [borax  vitrificata),  which  ia  anhydrous  borax,  !NaO,2BO^.  It  is 
soluble  in  twelve  parts  of  cold,  or  in  two  parts  of  hot  water. 

Characteristics. — Borax  may  be  recognised  by  the  following  characters ; — 
It  reddens  turmeric  paper ;  it  fuses  before  the  blo\?pipe  into  a  glass,  which 

*  [The  boracic  acid  of  Tuscany  is  almost  exclusively  employed  in  the  manufacture  of  borax.  The 
production  of  boracic  acid  from  this  source  alone  is  calculated  to  be,  for  1854,  from  three  and  a  half 

four  millions  of  pounds.  Since  1846,  it  has  been  contracted  for  by  one  lirm  at  the  Buislem 
Potteries,  in  Staffordshire.  This  firm  manufactures  reflned  borax,  and  supplies  the  whole  of  Europe 
with  it  at  monopoly  prices. — Ed.] 

-  Pnyeri,  Ann.  de  Chim.  el  de  Physique,  3me  ser.  tome  ii.  p.  323,  Juillet  1841 ;  aleo  Kuapp's 
Chemicid  Technology, 

^  Kuapp,  ibid. 
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maybe  readily  tinged  by  various  metallic  solutions;  thus  rose  red  by  ter- 
chloride  of  gold,  and  blue  by  solutions  of  cobalt :  if  a  few  drops  of  sulphuric 
acid  be  added  to  powdered  borax,  and  then  spirit  of  wine,  the  latter  will  when 
hred,  burn  with  a  green-coloured  flame ;  lastly,  if,  to  a  strong  liot  solution  of 
borax,  sulphuric  or  hydrochloric  acid  be  added,  boracic  acid  will  be  deposited 
m  crystals  as  the  liquid  cools  (see  ante,  pp.  338).  The  tests  now  mentioned 
for  the  most  part  only  prove  the  salt  to  be  a  borate :  the  nature  of  the 
base  IS  determinable  by  the  general  tests  for  soda,  already  described.  [A 
small  quantity  of  the  powdered  salt,  burnt  with  alcohol  in  a  platiua  capsule, 
gives  to  the  flame  the  deep  monochromatic  yellow  tint  indicative  of  a  soda 
salt.  After  the  addition  of  an  acid  the  flame  is  green,  owing  to  the  separation 
and  combustion  of  boracic  acid. — Ed.] 

Purity.— Borax  finds  a  place  in  the  Materia  Medica  of  the  three  Pharma- 
copoeias. 

"  It  is  soluble  in  boiling  water.  Erom  the  boiling  saturated  solution  sulphuric  acid 
throws  down  crystalline  scales  free  from  colour." — Ph.  Lond. 

Composition. — The  following  is  the  composition  of  borax : — 

Atoms.    Eq.  Wt.      Per  Cent.       Berzelius.    L.  Gmelin.  Kirwan 
Soda   1  ... 

Boracic  acid  .•  j   2  ... 

Water    10  ... 


31 

...    16-23  ... 

...    16-.S1  ... 

...    17-8  .. 

...  17 

70  , 

...    36-65  ... 

...    36-59  ... 

...    35-6  .. 

34 

90 

...    47-12  ... 

...    47-10  ... 

...    46-6  .. 

...  49 

191 

...  100-00  ... 

...  100-00  ... 

...  100-0  ... 

...  100 

Crystallised  Prismatic  ori  , 
Common  Borax   .) 

Octahedral  borax  contains  only  five  equivalents  of  water,  NaO,2B03,5HO. 
It  offers  several  advantages  in  the  arts  over  the  prismatic  variety. ^ 

Physiological  Effects.— The  effects  of  borax  have  been  imperfectly 
ascertained.  Its  local  action  is  that  of  a  mild  irritant  and  chemical  agent : 
applied  to  sores,  it  excites  smarting ;  and,  when  taken  into  the  stomach  in  large 
doses,  it  causes  vomiting.  The  constitutional  effects  are  probably  those  of 
a  mild  refrigerant  and  diuretic.  Wohler  and  Stehberger  detected  it  in  the 
urine  (see  aiite,  p.  105),  so  that  it  passes  out  of  the  system  unchanged. 

Borax  is  usually  regarded  as  an  agent  exercising  a  specific  influence  over 
the  uterus ;  promoting  menstruation,  alleviating  the  pain  which  sometimes 
attends  this  process,  facilitating  parturition,  diminishing  the  pain  of  accouche- 
ment, and  favouring  the  expulsion  of  the  placenta  and  lochia.^  It  has  also 
been  termed  an  aphrodisiac.^ 

Borax  has  been  regarded  as  producing  the  effects  of  alkalies  on  the 
system.^  When  Homberg  asserted  that  boracic  acid  was  a  sedative  (see  a?ite, 
p.  339),  borax  was  supposed  to  possess  similar  properties. 

The  conclusions  drawn  by  Dr.  Binswanger  from  liis  physiological  and 
chemical  researches  on  boracic  acid  and  borax,  are  as  follows  -.^ — 

1.  Boracic  Acid. — Possesses  very  slight  physiological  properties.  In  doses  of  from  5j- 
to  ^iij-  it  occasions  a  feeling  of  oppression  at  tlie  stomach,  eructation,  nausea,  and  even 

*  Guibourt,  Hist,  ties  Drog.  t.  i.  p.  191,  3me  edit. 

^  J.  P.  Metickc  Be  Viriute  Boracis,!)^^.  inaug.  mod.,  Jeuce,  1784  ;  Vogt'a  PharmaAodyiiamii  ; 
Dr.  Copland,  Did.  of  Pract.  Med.  art.  Ahorlion. 

3  Vircy,  Bull.,  de  r/iarmanie,  t.  v.  p.  200,  1813. 

^  Vogt,  op.  cil.;  and  Suiidcliii,  llnUmiltullehre. 
Sec  the  Prize  Essay  on  Horacic  Acid  and  Boni,\,  by  Dr.  Binswanger,  iu  Biiciincr's  R-ej^erloyiam 
filr  die  Pharmacie,  Bd.  xlix.  Heft  1  and  2,  1848. 
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vomiting.  In  smaller  doses  it  becomes  speedily  absorbed,  aud  is  eliminated  bv  the  kid- 
neys, wbose  seeretion  it  promotes.  As  a  mcdicuic  it  has  less  value  than  carbonic  acid, 
to  which  it  is  analogous.  t.     ^  v,- 

2.  Borax.— hx  a  pharmacological  point  of  view,  this  salt  resembles  carbonate  or  bicar- 
bonate of  soda.  Like  the  carbonate  it  has  an  alkaline  reaction,  acts  as  an  antacid,  and, 
■when  in  solution,  absorbs  carbonic  acid,  aud  dissolves  fibrine,  albumen,  casein,  and  uric 
acid.  Swallowed  in  large  doses  it  occasions  oppression  of  stomach,  nausea,  and  vomiting. 
It  becomes  absorbed,  and  is  afterwards  eliminated  by  the  kidneys  and  other  secreting 
organs.  Binswanger  detected  it  in  the  blood  of  the  portal  vein,  in  the  bile,  and  the 
saliva.  It  has,  therefore,  doubtless,  an  influence  on  the  process  of  chymilication.  In 
very  large  and  repeated  doses  it  produces  the  injurious  effects  of  the  alkalies as  inflam- 
mation of  the  stomach  and  bowels,  disordered  digestion,  and  a  scorbutic  condition.  On 
Binswanger  himself  the  use  of  it  caused  an  impetiginous  eruption.  The  author  asserts 
that  borax  has  no  peculiar  or  specific  effect  on  the  nervous  system,  sexual  organs,  or  mucous 
surfaces.  It  has  no  specific  power  of  exciting  uterine  contractions,  of  promoting  men- 
struation, or  of  curing  aphthous  affections ;  though,  like  the  carbonated  alkalies,  it  may, 
by  relaxing  muscular  fibres,  slightly  relieve  spasm  of  the  uterus,  or  by  its  liquefaeieut 
properties  promote  the  evacuation '  of  menstrual  blood,  or  by  its  mild  alkaline  qualities 
improve  the  condition  of  the  skin  and  mucous  surfaces.  As  a  lithonlytic  for  uric  acid, 
Binswanger  considers  it  more  useful  than  any  other  salt ;  for,  though  its  solvent  power 
for  this  acid  is  inferior  to  that  of  carbonate  of  lithia,  the  rarity  of  the  latter  salt  renders 
it  less  available.  Borax  acts  as  a  solvent  for  uric  acid,  by  yielding  up  part  of  its 
soda  to  form  the  soluble  urate  of  soda ;  but  it  has  no  power  of  preventing  the  forma- 
tion of  this  acid :  it  acts  merely  as  a  lithonlytic, — that  is,  as  a  solvent  for  the  already 
formed  acid. 

4.  The  borate  of  potash  and  the  borate  of  ammonia  resemble  borax  in  their  action  on 
the  system. 

5.  Tartarus  boraxatus  (see  ante,  p.  553)  resembles  bitartrate  of  potash,  than  which  it  is 
somewhat  stronger,  because  it  is  more  soluble. 

Uses. — As  a  local  agent,  borax  is  employed  as  a  detergent  in  aphthae  and 
ulceration  of  the  mouth.  In  some  skin-diseases  it  has  been  used  with  great 
benefit.  In  pityriasis  versicolor  (called  also  liver  spots  or  chloamui),  a  strong 
solution  of  borax  (as  ^ss.  of  borax  to  fjviij.  of  water)  is  a  most  valuable 
remedy.  It  should  be  applied  by  a  sponge  or  rag.  A  solution  of  5ss.  of 
borax  in  f^viij.  of  rose-water  is  sometimes  employed  as  a  useful  cosmetic. 
In  gonorrhoea  and  leucorrhoea,  an  aqueous  solution  has  been  occasionally  used 
as  an  injection  with  success.  Unguentum  horacis  (composed  of  5j-  of  borax 
to  3j-  of  lard)  has  been  applied  to  inflamed  and  painful  hemorrhoidal  tumors, 
and  to  cracked  nipples. 

Liternally ,  it  has  been  used  as  a  lithonlytic  (see  ante,  p.  266) ;  as  a 
diuretic  in  dropsical  affections ;  and  with  the  view  of  influencing  the  uterus 
in  the  cases  before  mentioned.  Dr.  Copland  recommends  it,  in  conjunction 
with  ergot  of  rye,  to  promote  uterine  contractions.  I  have  occasionally  em- 
ployed it  in  amenorrhoea,  but  with  doubtful  success. 

Administration. — The  dose  of  it  is  from  half  a  drachm  to  a  drachm.  As 
a  detergent  in  aphthse,  it  may  be  used  in  powder,  mixed  with  sugar  or  with 
honey. 

MEL  BOMCIS,  L.  E.  D. ;  Honey  of  Borax;  MelUte  of  Borax. 
(Borax,  powdered,  5j. ;  Honey  [clarified,  L.  D.]  5j.  Mix.)— A  convenient 
form  for  the  employment  of  borax  in  the  aphthfe  of  children.  Dissolved 
in  water,  it  may  be  employed  as  a  gargle  in  ulceration  of  the  mouth  and 
throat. 
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62.  SOD^  PHOSPHAS.- PHOSPHATE  OP  SODA. 

Formula  HO,2NaO,cP05+2fflO.    Equivalent  Weiffhi  359. 

Htstoey.— This  salt  was  long  known  before  its  true  nature  was  understood. 
In  1737  it  was  noticed  by  Hellot,  who  detected  it  in  the  urine.  In  1740, 
Haupt  described  it  under  the  name  of  ml  mirahile  perlaiuyn,  or  wonderful, 
perlated  salt  (called  perlated,  from  the  pearl-like  appearance  which  it  assumed 
when  melted  by  the  blowpipe).  EoueUe,  jun.,  in  1776,  and  Klaproth,  in 
1785,  showed  that  it  was  a  compound  of  phosphoric  acid  and  soda.  It  was 
introduced  into  medicine,  as  a  purgative,  by  Dr.  George  Pearson.  Phosphate 
of  soda  has  been  known  under  various  names.  As  it  exists  ready  formed  in 
the  urine,  it  has  been  called  sal  urinm  humance  naiivum.  It  was  formerly 
termed  the  alcali  minerale  fhosphoratum.  In  the  shops,  it  is  commonly 
called  tasteless  imrging  salt,  or  simply  tasteless  salt.  To  distinguish  it 
from  the  other  compounds  of  phosphoric  acid  and  soda,  it  is  frequently  termed 
the  common  ov  rliomUc  phosphate  of  soda,  and  not  unfrequently  the  W(?w^m/ 
phosphate  of  soda.  It  has  also  been  called  the  triphosphate  of  soda  and 
basic  tvater. 

Natural  History. — Phosphate  of  soda  occurs  in  both  kingdoms  of 
nature. 

a.  In  the  Inorganised  Kingdom.— It  is  a  constituent  of  some  mineral  waters;  viz. 
those  of  Steinbad  at  Toplitz,  of  Geilnau,  Fachingeu,  Selters,  and  Neundorf.^ 

_/3.  In  the  Organised  Kingdom.— It  is  found  in  the  ashes  of  plants.^  It  is  a  con- 
stituent of  some  animal  fluids,  as  the  blood  and  urine.  According  to  Liebig,'  the  blood 
owes  its  alkahne  quality,  and  its  powers  of  absorbing  and  of  giving  off  again  carbonic 
acid,  to  this  salt. 

Preparation. — The  Edinburgh  and  Dublin  Colleges  give  -each  a  formula 
for  its  preparation.  The  London  College  admits  it  as  an  article  of  the  Materia 
Medica ;  that  is,  to  be  bought  ready  prepared. 

The  Edinburgh  College  orders  of  Bones  burnt  to  whiteness,  lb.  x. ;  Sulphuric  Acid,  Oij. 
and  f3iv. ;  Carbonate  of  Soda,  a  sufficiency.  Pulverise  the  bones,  and  mix  them  with  the 
acid ;  add  gradually  six  pints  of  water ;  digest  for  three  days,  replacing  the  water  which 
evaporates  ;  add  six  pints  of  boiling  water,  and  strain  through  strong  linen  ;  pass  more 
boiling  water  through  the  mass  on  the  filter,  till  it  comes  away  nearly  tasteless.  Let  the 
impurities  subside  in  the  united  liquors,  pour  off  the  clear  fluid,  and  concentrate  to  six 
pints.  Let  the  impurities  again  settle ;  and  to  the  clear  liquor,  which  is  to  be  poured  off 
and  heated  to  ebullition,  add  carbonate  of  soda,  previously  dissolved  in  boUmg  water, 
until  the  acid  is  completely  neutralised.  Set  the  solution  aside  to  cool  and  crystallise. 
More  crystals  will  be  obtained  by  successively  evaporating,  adding  a  little  carbonate  of 
soda  till  the  liquid  exerts  a  feeble  alkaline  reaction  on  [reddened]  litmus  paper,  and  then 
allowing  it  to  cool.    Preserve  the  crystals  in  well-closed  vessels. 

The  Dublin  College  gives  the  following  formula  for  the  preparation  of  this  salt : — Take 
of  Ox  Bones,  burned  to  whiteness  in  a  clear  fii-e,  lb.  x. ;  Od  of  Yitriol  of  commerce,  f^lyj. ; 
Distilled  Water,  Cong,  ivss.,  or  a  sufficient  quantity ;  Crystallised  Carbonate  of  Soda  of 
commerce,  lb.  xij.,  or  a  suflicient  quantity.  On  the  bone-earth,  reduced  to  a  fine  powder, 
and  placed  in  a  large  dish  of  earthenware  or  lead,  pour  the  oil  of  vitriol,  and  mix  well  with 
a  glass  or  porcelain  rod,  so  that  every  particle  of  the  powder  may  be  moistened  by  the 
acid.  After  the  lapse  of  twenty-four  hours,  add  gradually,  and  with  constant  stirring, 
one  gallon  of  distilled  water,  and  digest  for  forty-eight  hours,  pouring  on  occasionally  a 


'  Gairdner,  On  Mhural  Sprinr/s,  p.  19. 

^  Jolinstou,  Lccturex  on  A<jricullHrnl  VJiemiittrii,  p.  331,  2d  edit.  1847. 
^  Researches  on  the  CheinMry  of  Food,  pp.  110  and  117. 
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little  water,  so  as  to  restore  wlmt  has  been  lost  by  evaporation.  Add  now  a  second 
c^allon  of  the  water,  and  having  well  agitated  the  mixture,  and  continued  the  digestion 
for  another  hour,  let  the  whole  be  thrown  upon  a  calico  filter ;  and  when  the  las 
ceased  to  trickle  through,  let  the  precipitate  be  repeatedly  washed  with  boiling  distilled 
water,  until  the  washings,  allowed  to  drop  on  blue  litmus  paper,  redden  it  only  m  a  very 
slio-ht  deoree.  Concentrate  the  filtered  solution  and  washings  to  the  bulk  of  one  gallon, 
an^,  having  set  it  by  for  twenty-four  hours,  pass  it  through  a  filter.  To  the  filtered 
solution,  raised  to  the  temperature  of  212°,  gradually  add  the  carbonate  of  soda,  previously 
dissolved  in  two  gallons  of  boiling  water,  until  the  mixture  acquires  a  sbght  alkaline 
reaction,  and  then  place  the  whole  upon  a  calico  filter.  The  clear  solution  which  passes 
through,  when  concentrated  until  a  film  begins  to  form  on  its  surface,  will,  upon  coobng, 
afford  crystals  of  phosphate  of  soda ;  and  from  the  mother-liquor  an  additional  product  may 
be  obtained  by  further  concentration.  The  salt,  when  dried  on  blotting  paper,  should  be 
preserved  in  a  wcU-stoppered  bottle. 

The  products  obtained  by  the  mutual  reaction  of  sulphuric  acid  and  bone- 
ash  are  carbonic  acid,  sulphate  of  lime,  and  a  soluble  superphosphate  of  lime ; 
the  latter  remains  in  solution,  while  the  sulphate  is,  for  the  most  part,  pre- 
cipitated. On  the  addition  of  carbonate  of  soda  to  the  liquor,  phosphate  of 
soda  is  formed  in  solution,  subphosphate  of  lime  is  precipitated,  and  carbonic 
acid  gas  escapes.  A  slight  excess  of  carbonate  of  soda  promotes  the  forma- 
tion of  crystals  of  phosphate. 

Pkoperties. — This  salt  crystallises  in  oblique  rhombic  prisms  belonging  to 
the  oblique  prismatic  system.  The  crystals  are  transparent,  but  by  exposure 
to  the  air  ef&oresce  and  become  opaque.  Their  taste  is  cooling  saline.  They 
react  feebly  on  vegetable  colours  like  alkahes.  "Wlien  heated,  they  undergo 
the  watery  fusion,  give  out  both  their  basic  water  and  water  of  crystallisation, 
and  form  a  white  mass  c?[]\.&A  jiyrophosphate  of  soda  (2NaO,6^PO^).  The 
crystals  of  phosphate  of  soda  require  for  their  solution  four  times  their 
weight  of  cold,  or  twice  their  weight  of  hot  water  :  they  are  nearly  insoluble 
in  alcohol. 

Characterutics. — As  a  soda-salt  it  is  known  by  the  tests  for  this  base 
already  mentioned.  As  a  tribasic  phosphate  its  characteristics  have  been 
already  stated  (see  ante,  p.  347).  Another  character  by  which  this  salt  is 
known  is  its  crystalline  form. 

Composition. — The  following  is  the  composition  of  this  salt : — 

Atoms.   Eq.Wt.   Per  Cent.      Bereelius.     Clark.      Graham.  Malaguti. 


Soda   2....    62  ....    17-270....    ]7-67\  17.1  S'^^'T^ 

Tribasic  phosphoric  acid    1   72   20-05(;   20-33  J   ••    0/  i  .. 

Basic  water    1   9   2-507  \  /  2-49 " 


Basic  water    1....      9....      2-507-1  f  2-49-1         <,o.q  c^.o^ 

Water  of  crystallisation   24  . . ..  216  . . . .    60-167/  l  60-03  J        ^^^^  ^i* 

%S'ofso^a°'"!'!'.^!'.°'.'^    1  ....  359  ....  100-000  ....  100-00  ....  lOO'OO  ....  100-0  ....  99-76 

If  this  salt  be  dissolved  in  water,  and  the  solution  evaporated  at  a  tempera- 
ture of  90°,  it  crystallises  with  only  fourteen  atoms  of  water  of  crystallis-ation. 
HO,2NaO,<^PO-^I4HO. 

Impurity. — As  met  with  in  commerce,  phosphate  of  soda  is  usually 
tolerably  pure. 

Exposed  to  the  air  it  slightly  efHoresces.  It  is  soluble  in  water.  The  solution  turns 
the  colour  of  turmeric  slightly  brown.  What  is  thrown  down  by  chloride  of  barium  is 
white,  and  dissolves  without  effervescence  in  nitric  acid.  The  precipitate  thrown  down 
by  nitrate  of  silver  is  yellow  (phosphate  of  silver),  and  is  soluble  in  the  same  acid.  At  a 
red  heat  100  grains  jjivc  off  02-3  grains  of  water.  What  is  thrown  down  by  nitrate  of 
silver  from  the  remaining  salt  dissolved  in  water  is  white  (pyrophosphate  of  silver). — 
Ph.  iMnd. 
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If  the  precipitate  caused  by  the  cliloride  of  barium  be  not  totally  soluble 
in  nitric  acid,  a  sulphate  is  present.  If  that  caused  by  nitrate  of  silver  do 
not  entirely  dissolve  iu  nitric  acid,  a  chloride  is  present. 

"  Au  efflorescent  salt :  45  p;rains  dissolved  in  two  fluidounccs  of  boiling  distilled  water, 
and  precipitated  by  a  solution  of  50  grains  of  carbonate  of  lead  in  a  fluiJounce  of  pyrolig- 
neous  acid,  will  remain  precipitable  by  solution  of  acetate  of  lead,"— PA.  Ed. 

Physiological  Effects. — In  doses  of  an  ounce,  or  an  ounce  and  a  half, 
it  acts  as  a  mild  antiphlogistic  purgative,  like  sulphate  of  soda.  In  smaller 
doses  it  operates  like  other  saline  substances.  Being  an  important  and 
essential  constituent  of  the  healthy  blood,  it  has  been  supposed  that  this 
salt  would  be  less  obnoxious  to  the  organism  than  those  salines  which  are 
not  constituents  of  the  body,  and  that  it  would  pass  into  the  system 
more  readily.  Moreover,  some  benefit  has  been  expected  from  its  influence 
as  an  agent  acting  on  the  blood,  sometimes  supplying  a  deficient  ingredient 
and  modifying  its  crasis.  Furthermore,  in  diseases  of  perverted  nutrition  in 
which  there  is  a  deficiency  of  phosphates  in  the  tissues,  and  in  maladies  in 
which  the  urine  is  deficient  in  phosphates,  this  salt  has  been  employed  with 
the  view  of  supplying  to  the  system  one  of  its  normal  and  apparently  deficient 
constituents.  Most  of  these  notions,  however,  are  hypothetical,  and  have  not 
been  supported  by  experience. 

UsKS. — As  a  purgative,  it  has  been  employed  in  the  diseases  of  children  and 
delicate  persons,  in  preference  to  other  saline  substances,  on  account  of  its 
slight  taste  and  mild  action  on  the  stomach.  It  is  well  adapted  for  febrile 
and  inflammatory  disorders.  It  is  one  of  the  substances  which  have  been 
employed  in  cholera  to  restore  to  the  blood  its  deficient  saline  matters^  (see 
a7ite,  p.  185). 

On  account  of  its  supplying  phosphoric  acid,  it  has  been  supposed  to  be 
particularly  applicable  in  those  diseases  in  which  there  is  a  deficiency  of  phos- 
phate of  lime  in  the  bones.  There  are  two  distinct  diseases  in  which 
this  deficiency  of  earthy  matter  exists ;  viz.  rachitis,  in  which  there  is 
a  defective  deposition  of  phosphate  of  lime ;  and  mollities  ossii/m,  in  which 
the  calcareous  phosphate  has  been  absorbed.  In  neither  of  these  maladies, 
however,  is  there  any  evidence  that  the  prime  cause  is  a  deficiency  of  material 
in  the  system  :  it  seems  referable  rather  to  perverted  vital  action ;  and  there 
is  no  evidence  that  this  has  been  relieved  by  the  use  of  phosphate  of  soda. 

It  has  been  administered  in  diabetes.  It  has  been  resorted  to  for  the 
purpose  of  supplying  the  system  with  an  ingredient  in  which  it  was  supposed 
to  be  deficient :  in  this  malady  the  phosphates  of  the  urine  are  stated  to  be 
diminished.  Simon,^  however,  declares  that  the  amount  of  earthy  phosphates 
in  diabetic  urine  is  not  much  below  the  normal  average.  Nicolas,  Gueude- 
ville,3  Dr.  Latham,^  and  Dr.  Sharkey,^  have  employed  phosphate  of  soda  in 
diabetes  with  asserted  benefit.  It  is  said  to  promote  the  healthy  action  of  the 
stomach,  to  keep  the  bowels  regular,  and  to  lessen  the  discharge  of  urine.  It 


'  Dr.  O'Shaughnessy,  Report  on  the  Chemical  Vathdogy  of  the  Malignant  Cholera,  p.  54. 
-  Avimal  Chemistry,  vol.  ii.  p  294.  ,  . 

Nicolas  et  Gueudeville,  R^cherches  et  E-rpcrienncs  Medicates  sur  la  Biahite  Sucree,  1  aris,  1803. 

Fads  and  Ojjinio7is  concerninf^  JJiadetes,  ljOi\d.  ISll.  _         j  n  t 

6  Transactiofis  of  the  Association  of  Fellows  and  Licentiates  of  the  King  and  Queen  s  College 
of  Physicians  in  Ireland,  vol.  iv.  p.  379. 
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is  one  of  the  substances  which  have  been  employed  as  a  solvent  for  lithic  acid 

calculi.  •  i.  +  1 

Administration.— As  a  purgative,  it  is  given  in  doses  of  from  six  to  twelve 
drachms.  It  is  best  taken  in  broth  or  soup.  As  an  alterative,  the  dose  is  one 
or  two  scruples  three  or  four  times  a  day. 

SOIUTIO  SOD.I;  PIIOSPHATIS,  E.  ;  Solution  of  PhosphaU^  of  Soda. 
(Phosphate  of  Soda  [free  of  efaorescence],  grs.  clxxv. ;  Distilled  \^  ater,  I5V11J. 
Dissolve  the  salt  in  the  water,  and  keep  the  solution  in  well-closed  bottles.)  — 
Used  only  as  a  test. 

Phosphate  of  soda  is  principally  valuable  as  a  test  for  magnesia  (see 
Mof/nesia).  It  is  also  used  to  precipitate  certain  metallic  oxides,  especially 
the  oxides  of  lead  and  silver  (see  Luhargynm,  Flumhi  Acetas,  and  Phrmhi 
Carhonas). 


63.  Sodse  Hypcsulphis.  — Hyposulphite  of  Soda. 

Formula  NaO^S^Ol    Hquivalent  Weight  79. 

Ei/posulphis  nairicus  seu  sodicus ;  SulpJiis  sodtB  sulfliuratus.—Yix^i  noticed  by  Cliaussier^ 
in  1799.  In  the  French  Codex  for  1839,  the  following  directions  are  given  for  the  pi-e- 
paration  of  this  salt :— Take  of  Crystallised  Carbonate  of  Soda,  320  parts ;  Distilled 
"Water,  640  parts ;  Sublimed  Sulphur,  40  parts.  Dissolve  the  carbonate  in  the  water, 
add  the  sulphur,  and  pass  a  stream  of  sulphurous  acid  through  the  solution.  When  the 
gas  shall  be  ui  excess  in  the  liquor,  hyposulphite  of  soda  is  in  solution.  Then  boil  for  a. 
lew  minutes,  filter,  evaporate  by  a  gentle  heat  to  a  third  of  its  volume,  and  set  aside  in  a 
cool  place,  that  crystals  may  form.— In  this  process  carbonic  acid  is  evolved,  and  the 
hyposulphite  of  soda  formed  in  solution.  NaCCOH  S0"+ S=NaO,S202+ COl  There 
are  several  other  methods  of  preparing  this  salt.  The  following  is  given  by  Walchner^ 
as  a  ready  mode  of  preparing  it -.—Pure  crystallised  carbonate  of  soda  is  dried  as  much 
as  possible,  and  reduced  to  a  fine  powder ;  1  lb.  of  it  is  then  mixed  with  10  oz.  of  flowers 
of  sulphur,  and  the  mixture  heated  in  a  glass  or  porcelain  dish  gradually,  until  the  sulphur 
melts.  The  mass,  which  cakes  together,  is  kept  at  this  temperature,  and  is  divided, 
stirred,  and  mixed,  in  order  that  each  part  may  be  brought  into  contact  with  the  atmo- 
sphere. The  sulphuret  of  sodium  formed,  passes,  under  these  circumstances,  by  the 
absorption  of  oxygen  from  the  atmosphere,  with  a  slight  incandescence,  gradually  into 
sulphite  of  soda.  '  It  is  dissolved  in  water,  filtered,  and  the  liquid  immediately  boiled  with 
flowers  of  sulphur :  tlie  filtered,  nearly  colourless,  strongly  concentrated  liquid  aflPords 
hyposulphite  of  soda  in  very  pure  and  beautiful  crystals,  and  in  large  quantity.  [It  may 
be  also  obtained  by  boiling  a  saturated  solution  of  prepared  sulphite  of  soda  with  sulphm*, 
and  filtering  the  liquid  which  is  afterwards  concentrated  by  evaporation. — Ed.] 

According  to  Mitscherlich,  hyposulphite  of  soda  crystallises  from  a  hot,  watery  solution 
without  any  water  of  crystallisation,  NaO,S^O^ ;  but  from  a  less  concentrated  solution  it 
separates  in  large,  transparent,  oblique  prisms  composed  of  NaO.S-O^.SHO.  The  crystals 
are  odourless,  and  have  a  cool,  afterwards  bitter,  taste.  They  readily  dissolve  in  water, 
but  not  in  alcohol.  If  sulphuric,  nitric,  or  hydrochloric  acid  be  added  to  a  strong 
solution  of  this  salt,  sulplnirous  acid  is  disengaged,  and  sulphur  is  precipitated.  With 
nitrate  of  silver  in  excess  the  hyposulphite  of  soda  yields  a  white  precipitate  (AgO,S-0^), 
which  ultimately  becomes  black,  owing  to  its  conversion  into  sulphuret  of  silver,  AgS 
(which  precipitates),  and  sulyjhuric  acid,  SO^  (which  remains  in  solution).  [If  the  hypo- 
sulpiiite  be  in  excess  then  the  white  hyposulphite  of  silver  which  is  at  first  formed  is 
immediately  redissolved. — Ed.]  Its  power  of  dissolving  chloride  of  silver,  as  well  as 
other  argentine  compounds  (except  the  sulphuret)  has  led  to  its  extensive  use  in  the 
art  of  Photography. 


^  Journal  de  la  Sonwle  des  PJiarmaciens  de  Paris,  torn.  i.  p.  4G6,  4to.  Nov.  1799. 
^  Chemical  Gazelle,  vol.  i.  p.  524,  1843. 


vol..  I. 


P  P 


578 


INORGANIC  BODIES.— Bisulphite  op  Soda. 


Hyposulphite  of_  soda  operates  as  a  resolvent,  alterative,  and  sudorific.  It  was  first 
employed  in  medicine  by  Chaussicr,  and  afterwards  by  Cazenave,  Plcischl,  Van  Mons, 
Eavizza,  and  others.  It  has  been  used  a  substitute  for  the  natural  sulphureous  waters', 
in  chronic  cutaneous  maladies  (acne,  porrigo,  &c )  and  visceral  alfcctioiis  caused' 
by  their  metastasis;  in  secondary  syi)hilis ;  in  gouty,  rheumatic,  and  hajiiiorrhoidal 
alfcctions;  and  in  biliary  CEilculi,  on  which  this  salt  is  said  to  have  a  solvent  action. 
[It  has  been  recently  used  with  great  advantage  in  cases  of  sarcin»  ventriculi  by 
Dr.  Neale,  of  Droitwich.^— Ed.] 

The  hyposulphite  is  employed  internally  in  pills,  or  in  aqueous  solution,  in  doses  of 
from  Sij,  to  5j.  Externally,  it  is  used,  dissolved  in  water,  for  the  preparation  of  lotions 
and  baths. 

1.  Syrupus  Sod/E  Hyposulphitis  ;  Syrup  of  the  Ih/posulphite  of  Soda ;  Syrwpm  Nairi 
£^^05«//;/iMro5?.— Hyposulphite  of  soda,  3j. ;  Water,  f3xij. ;  Sugarj  ^xxiij.  Dissolve  with 
a  gentle  heat,  and  filter  (Beasley). — Dose,  ^j-  to  ^'j- 

_  2.  BALNEtTM  SoD^  Hyposulphitis  ;  Hi/posulphite  of  Soda  Bath. — This  is  prepared  by 
dissolving  from  3].  to  ^iv.  (according  to  circumstances)  of  the  hyposulphite  of  soda  in  a 
sufficiency  of  water  to  form  a  bath,  which  is  sometimes  employed  as  an  artificial  sulphur 
bath.  Sometimes  a  small  quantity  of  dilute  sulphuric  acid  or  vinegar  is  added  to  the 
bath  while  the  patient  is  immersed,  by  which  sulphurous  acid  and  sulphur  are  set  free. 

64.  Sodae  Bisulphis.  —  Bisulphite  of  Soda. 

Two  compounds  of  soda  and  sulphurous  acid  are  known,  viz. : — 

1.  The  neutral  or  monosulphite    JSiaOjSO^ 

3.  The  bisulphite   NaO,2S02 

If  an  excess  of  sulphurous  acid  gas  be  passed  through  a  solution  of  one  part  of 
crystallised  carbonate  of  soda  dissolved  in  two  parts  of  water,  the  solution,  as  it  cools, 
deposits  crystals  of  the  bisulphite  of  soda,  NaO,2SO-,9HO  (Clark).  This  salt  forms  four- 
sided  rectangular  prisms,  which  redden  vegetable  blues,  have  an  acid  taste,  and  smell  of 
sulphurous  acid.  If  the  solution  of  the  bisulphite  be  saturated  with  carbonate  of  soda, 
the  neutral  or  monosulphite,  commonly  called  sulphite  of  soda,  is  obtained.  It  crystallises 
in  prisms.  NaO,S02,8HO. 

A  sulphite  of  soda  has  been  employed  in  medicine  ;  but  as  its  eificacy  depends  on  the 
sulphurous  acid  which  it  contains,  it  is  obvious  that  for  medicinal  purposes  the  bisulphite 
is  to  be  preferred  to  the  neutral  sulphite.  Bisulphite  of  soda  has  been  used  as  a  resolvent, 
disinfectant,  and  antiseptic ;  but  its  effects  have  scarcely  been  examined.  When  the 
epidemic  cholera  raged  in  Paris,  MM.  Kurz  and  Manuel  recommended  the  employment  of 
sulphurous  acid  fumigations  in  the  narrow  streets  of  the  capital,  and  the  exhibition  of  the 
sulphites  of  soda  to  the  patients."^ — The  dose  of  this  salt  is  from  5ss.  to  5j. 

A  solution  of  bisulphite  of  soda  has  been  used  as  a  preservative  of  bodies  for  dissection. 
The  solution  is  prepared  by  passing  sulphurous  acid  through  a  concentrated  solution  of 
crystallised  carbonate  of  soda,  taking  care  that  the  liquid  is  fidly  saturated  with  gas,  for 
if  it  retains  any  alkaline  properties,  it  promotes  rather  than  retards  putrefaction.  As 
much  of  the  solution  as  the  vessels  will  contain  is  injected  by  one  of  the  common  carotid 
arteries  ;  and  when  all  necessary  conditions  have  been  observed,  it  will  preserve  a  subject 
from  putrefaction  during  a  month  or  six  weeks.'  This  antiseptic  process  has  been  used 
with  great  success  in  the  Parisian  anatomical  schools.  The  advantages  of  this  solution 
are,  that  while  it  preserves  the  body  from  putrefaction,  it  does  not  destroy  the  scalpels,  (?) 
and  does  not  cause  any  inconvenience  when  applied  to  cuts  or  abraded  surfaces.-' 

Sulphite  of  soda  is  sometimes  used  to  prevent  the  fermentation  of  vegetable  juices. 
When  a  few  grains  of  it  are  put  into  a  bottle  along  with  a  fermentable  juice,  the  acid  of 
the  latter  decomposes  the  salt,  which  evolves  sulphurous  acid.  This  is  endowed  mth  a 
remarkable  power  of  preventing  fermentation,  probably  by  destroying  the  yeast  plant  or 
its  seeds. 


'  Medical  Times  and  Gazette,  1853,  vol.  i.  p.  264. 
=  iVk'rat  ct  (Ic!  I-uiiP,  T)irl.  Mat.  Med.  t.  vi.  p.  484. 

liiiiiiiltoM,  Laacel,  hm.  29,  ISIS,  p.  138. 
■*  Mmt,  Diet,  de  Mai.  Mod.  Supplement,  ou  t.  vii.  p.  670,  1846. 
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65.  SOD-ffi  SULPHAS. -SULPHATE  OP  SODA. 

Formula  NaO,SOl    Equivalent  Weir/ Id  71. 

History— Sulpliate  of  soda  (also  called  natro?i  vitriolaUim,  Glauhir's 
salt,  sal  catharticus  Glauheri,  or  sal  miraUle  Glauberi),  was  discovered 
ill  ]  858  by  Glauber. 

Natural  History. — It  occurs  in  both  kingdoms  of  nature. 

a.  Its  the  Inorganised  Kingdom.— As  an  efflorescence,  the  hydrous  sulphate  of  soda 
is  met  with  in  various  parts  of  the  world.  In  the  anliydroiis  state,  mixed  with  a  mmutn 
portion  of  carbonate  of  soda,  it  constitutes  the  mineral  acid  called  Thenardite.  Sulphate  o t 
soda  is  a  constituent  of  many  mineral  waters  (see  ante,  p.  314). 

/3.  In  the  Organised  Kingdom.— It  is  found  in  the  ashes  of  some  plants  which  grow 
by  the  sea-shore ;  as  the  Tamarix  gallica.  Lastly,  it  is  found  in  some  of  the  animal  fluids ; 
as  the  blood  and  urine. 

Preparation. — Sulphate  of  soda  is  a  product  of  several  processes,  especially 
of  the  manufactures  of  hydrochloric  acid. 

The  London  and  Dublin  Colleges  place  this  compound  in  the  Materia  Medica. 

The  Edinburgh  Colleqe  orders  of  the  salt  which  remains,  after  preparing  Pure  Muriatic 
Acid,  lb.  ij. ;  Boiling  Water,  Oiij. ;  White  Marble,  in  powder,  a  sufficiency.  Dissolve  the 
Salt  in  the  Water,  then  gradually  add  as  much  Carbonate  of  Soda  as  is  _  sufficient  to 
saturate  the  Acid.  Boil  down  until  a  pellicle  appears,  and  the  solution  being  strained, 
set  it  aside  that  crystals  may  be  formed.    The  liquor  being  poured  off,  dry  them. 

The  salt  which  remains  after  the  distillation  of  hydrochloric  acid  is  sulphate 
of  soda,  usually  contaminated  with  some  free  sulphuric  acid,  to  neutralize 
which  the  Edinburgh  College  uses  marble  (carbonate  of  lime). 

In  consequence  of  the  enormous  consumption  of  sulphate  of  soda  in  the 
manufacture  of  carbonate  of  soda,  makers  of  the  latter  article  are  obliged  to 
procure  sulphate  purposely,  by  the  addition  of  sulphuric  acid  to  chloride  of 
sodium. 

Properties. — It  crystallises  in  oblique  rhombic  prisms,  which  belong  to 
the  oblique  prismatic  system.  To  the  taste,  this  salt  is  cooling,  and  bitterish 
saline.  By  exposure  to  the  air  it  effloresces.  When 
heated,  it  undergoes  the  watery  fusion,  gives  out  its 
water  of  crystallisation,  and  thereby  becomes  a  white 
solid,  and  at  a  red  heat  it  again  becomes  liquid.  One 
part  of  it  dissolves  in  three  parts  of  water  at  60°,  or  one 
part  of  water  at  212°.    It  is  insoluble  in  alcohol. 

Characteristics. — Its   characteristics   are  those  for 
sulphuric  acid  and  soda  already  mentioned.    To  these 
may  be  added  its  crystalHne  form.    Prom  the  bisulpliate 
of  soda  it  is  distinguished  by  its  not  reddening  litmus,  ''\fiff'''^^ 
and  by  its  less  solubility. 

Crystals  of  anhydrous  sulphate  of  soda  (NaO,SO^)  are  distinguished  by 
their  form  being  the  rhombic  octohedron,  and  by  their  not  losing  weight  when 
heated. 

The  octohydrated  sulphate  of  soda  is  distinguished  from  the  decahydratcd 
sulphate  (the  common  sulphate  of  the  shops)  by  the  shape  of  the  crystals, 
which  are  (piadrangular  tables,  or  double  four  sided  pyramids  ;  by  their 
peculiar  hardness,  and  by  the  quantity  of  water  which  they  lose  when  heated. 
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Composition.— The  ovdinary  crystals  of  sulpliate  of  soda  have  the  following 
composition  : — 

Jloms.       Eq.Wt.      Percent.       Bnrzdius.  Wenzrl. 

Soda  

Suli)huric  acid  


Ordinary  Crystals  of  Sulphate  of  Soda. 


1 

...    31  ... 

...    19-25  ... 

•  ••  •  19-24  .... 

19-5 

1 

...    40  ... 

...    24-85  ... 

...    24-7fi  .... 

24-:} 

10 

...    90  ... 

...    55-90  ... 

•  ■•    5600  .... 

55-2 

1 

...  161  ... 

...  100-00  ... 

...  10000  ... 

..    99  0 

These  crystals  may,  therefore,  be  denominated  the  decahydrale  of 
mljyhate  of  soda,  to  distinguish  them  from  the  anhydrous  sulphate  as  well 
as  the  octohydrate  of  sulpliate  of  soda  above  alluded  to. 

Purity. — The  crystallised  sulphate  of  soda  of  the  shops  is  usually  suffi- 
ciently pure  for  medicinal  purposes.  The  presence  of  chlorides  in  it  may  be 
detected  by  nitrate  of  silver.  [Manufacturers  of  chloride  of  lime  who  operate  on 
a  large  scale,  and  procure  chlorine  from  common  salt  by  means  of  sulphuric 
acid  and  the  oxide  of  manganese,  use  the  residue,  which  they  merely  saturate 
with  lime,  for  the  manufacture  of  sulphate  of  soda.  It  is  obvious  that  part  of 
the  neutral  sulphate  of  manganese  may  remain  in  the  solution,  and  become 
crystalhsed  along  with  the  sulphate  of  soda.  As  the  sulphate  of  manganese 
possesses  a  similar  degree  of  solubility  in  water,  crystallises  in  prisms  hke 
sulphate  of  soda,  is  of  a  reddish  white  colour,  and  equally  becomes  effioresent 
in  dry  air,  the  above-mentioned  impurity  may  be  easily  overlooked,  especially 
if  the  proportion  of  manganese  be  small.  It  is  therefore  advisable  to  exa- 
mine the  commerci-al  sulphate  of  soda  by  dissolving  a  small  quantity  of  it  in 
hot  water,  and  adding  to  the  solution  a  solution  of  chloride  of  lime,  by  which 
the  Glauber's  salt,  if  pure,  will  be  neither  coloured  nor  rendered  turbid.^ — Ed.] 

Exposed  to  the  air  it  crumbles  to  powder.  Is  soluble  in  water.  This  solution  does 
not  alter  the  colour  of  litmus  or  turmeric.  Nitrate  of  silver  throws  down  scarcely  any 
thing  from  a  dilute  solution.  100  grains  lose  55  "5  grains  of  water  by  a  strong  heat. 
From  100  grains  dissolyed  in  distilled  water  on  the  addition  of  chloride  of  barium  and 
hydrochloric  acid,  71  grauis  of  sulphate  of  baryta  dried  at  a  high  temperature  are 
procured. — Ph.  Lond. 

Physiological  Effects. — It  is  a  mild  but  efficient  cooling  laxative  or 
purgative  salt,  promoting  secretion  and  exhalation  from  the  mucous  membrane 
of  the  stomach  and  bowels,  without  causing  inflammation  or  fever.  The 
antiplastic,  as  well  as  the  endosmotic,  effects  of  this  salt  have  been  elsewhere 
noticed. 

Uses. — It  is  employed  as  a  common  purgative,  either  alone  or  added  to 
other  purgatives.  It  is  applicable  in  fevers  and  inflammatory  afi'ections,  when 
we  wish  to  evacuate  the  bowels  without  increasing  or  causing  febrile  disorder. 

Administration. — The  usual  dose  of  it  is  from  5vj.  to  5viiij.  When  dried 
so  as  to  expel  the  water  of  crystallisation,  ^iijss.  act  as  an  efficient  purgative. 

66.  SODII  CHLORIDUM. -  CHLORIDE  OF  SODIUM. 

Formula  NaCl.    Equivalent  Weight  58-5. 

History. — As  this  salt  is  a  necessary  and  indispensable  seasoning  to  our 
food,  it  doubtless  must  have  been  known  to,  and  employed  by,  the  first 
individuals  of  our  race.    The  earliest  notice  of  it  occurs  in  the  writings  of 


•  Pharmaceutical  Jo7trnal,  1848,  p.  245  ;  quoted  from  Bucbucr's  Repert.  Bd.  i,  Hft.  i.  3te  Reihc. 
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Moses^  and  Horner.'^  It  has  received  various  uames^  such  as  common  salt 
{sal  commune),  culinary  salt  {sal  culinare),  sea  salt  {sal  marinuni), 
and  muriate  or  hydrochlorate  of  soda  {sodm  murias,'Ei.\el  hydrochloras). 
Its  more  correct  appellation  is  chloride  or  chloruret  of  sodium  {sodti 
chloridum,  L.D.  seu  cMoruretum).  These  names  must  not,  however,  be  con- 
founded with  chloride  of  soda"  or  "  chloruret  of  soda/'  or  "  chloruret  of  tlTe 
oxide  of  sodium," — terms  which  are  applied  to  a  bleaching  solution  of  hypo- 
chlorite of  soda  (see  8od(B  Hypochloris). 

Natural  History. — It  occurs  in  both  kingdoms  of  nature. 

a.  Iisr  THE  Inoegajjised  Kingdom.— An  enormous  quantity  of  tliis  salt  is  contained  in 
the  waters  of  the  ocean.  At  an  average  calculation,  sea  water  contains  2'5  per  cent,  of 
chloride  of  sodium  (see  ante,  p.  302).  It  is  found  also  in  great  abundance  in  mineral 
waters.^  It  has  not  hitherto  been  found  in  the  oldest  stratified  rocks/  but  is  met  with 
in  aU  the  later  formations.  Thus  Mr.  Peatherstonhaugh^  states,  that  salt  or  brine 
springs  occui-  in  certain  parts  of  the  United  States/  iu  the  old  transition  slate  rocks.  Salt 
springs  occur  in  various  parts  of  England,  in  the  coal  measures?  The  rock  salt  of  Oheshu'e, 
and  the  brine  springs  of  Worcestershire,  occur  in  the  old  red  satidstone  groiip.^  The  salt 
of  Ischel  in  the  Austrian  Alps  belongs  to  the  oolitic  grotip,^  as  does  also  that  found  in  the 
lias  in  Switzerland.'"  The  immense  mass  or  bed  of  salt  near  Cardona,  in  Spain,  and 
which  has  been  described  by  Dr.  Traill,"  occurs  in  the  cretaceous  group The  salt  deposit 
of  Wieliczka,  near  Cracow,  belongs  to  the  supracretaceous  group}^  Lastly,  in  the  Crimea, 
sidt  is  said  to  be  daily  accumulating  in  the  inland  lakes. 

(3.  In  the  Organised  Kingdom. — It  is  found  in  plants  which  grow  by  the  sea  side, 
in  the  blood  and  urine  of  man,  &c. 

Preparation. — The  salt  consumed  in  this  country  is  chiefly  procured  by 
the  evaporation  of  the  water  of  brine  springs.  The  salt  districts  are  Northwich, 
Middlewich,  and  Nantwich^  in  Cheshire ;  Shirleywich,  in  Stafi'ordshire  and 
Droitwich,  in  Worcestershire.  In  Cheshire,  the  rock  salt  (called  also  fossil 
salt,  sal  fossilis  or  sal  gemma})  constitutes  two  beds,  which  vary  in  thickness 
from  4  to  ]  30  feet,  and  are  separated  by  a  bed  of  clay,  ten  or  twelve  feet 
thick ;  the  uppermost  bed  of  salt  being  30  or  more  feet  from  the  surface  of 
the  earth.  It  is  for  the  most  part  of  a  reddish  colour,  but  is  also  met -with 
in  transparent,  colourless  masses.  It  is  called  in  commerce  Prussia  rock, 
and  is  largely  exported  for  purification.  Brine  springs  are  met  with  both 
above  and  below  the  level  of  the  beds  of  rock  salt. 

Theb  rine  is  pumped  up  into  cisterns  or  reservoirs,  from  which  it  is  drawn 
when  wanted  into  large  oblong  wrought-iron  evaporating  pans,  which  are 
usually  worked  with  four  or  more  fires.    If  the  brine  be  not  completely 


'  Gen.  xix.  26  ;  Lev.  ii.  13. 
-  Iliad,  lib.  ix.  214. 

Gairdiicr,  On  Mineral  Springs,  p.  12. 

De  la  Beche,  Researches  in  Theoret.  Geol.  p.  31. 
»  Vhil.  Mag.  N.S.  vol.  v.  p.  139  ;  vol.  vi.  p.  75  ;  and  vol.  vii.  p.  198. 

"  For  aa  account  of  the  American  salt  formation,  consult  J.  Van  Rensselaer's  Essmj  on  Salt 
cuiUaining  Notices  of  its  Origin,  Formation,  Geological  Fosi.lioji,,  and  principal  Localities  ■  em- 
bracing  a  particular  Description  of  the  American  Salines,  York,  1823.— This  autlior  states 
that  the  American  salt  formation  occurs  in  the  old  red  sandstone. 

^  Hakewell,  Introd.  to  Geology,  4th  edit.  p.  252. 

^  Trans.  Geol.  Societg,  vol.  i.  p.  38,  and  vol.  ii.  p  94. 

'■'  Sedgwick  and  Murchison,  Phil.  Mag.  N.S.  vol.  iii.  ]>.  ]02. 
Hakewell,  op.  nil.  p.  253. 

"  Trans.  Geol.  Societg  vol.  iii.  p.  404. 

'-  i)e  la  Beche,  op.  cit.  p.  293. 

"  Hid.  p.  270. 
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Tig.  97. 


a.  A  flat  shallow  pan, 
Viii'ving  in  width 
and  length  from  20 
feet  aad  upward, 
aud  15  inches  deep, 
made  of  thick 
wrought  iron. 

b.  Fire-places,  the  flues 
of  which  go  direct 
to  the  chimney. 


c. 


d. 

e. 
f- 


Hurdles  on  which 

■  the  salt  is  drawn, 
to  allow  it  to  drain 
before  it  is  conveyed 
to  the  store. 
Chimuey  at  extre- 
mity of  pan. 

Door  of  the  store. 

Feed-cock  supplying 
brine  to  the  pan. 


Voiiimon  IScdt  Fan. 
Ftr.  98. 


t:^aU  Marnhca. 

Sluice  by  which  the  sea  water  is  admitted.  Reservoir,  c.  Siibtcrraucan  channel  by  whicli  (he 
water  passes  from  h  into  d.  d,  d.  First  series  of  brine-pits  or  salt-pans,  e.  S'ubtcrrnncau 
channel  by  which  the  water  passes  from  d  to/.  /.  A  hing,  narrow,  circuitous  oanui.  tj,  q.  Second 
series  of  pans,  h,  h.  Third  ditto,  i,  i.  (Janal.  Ic,  k.  Last  scries  of  pans.  /,  /.  Su'l)terrancan 
channel  by  which  the  water  passes  from  i  to  k.  m.  Snbterrnucan  channel  by  vvbicli  tiic  rii'isin'ss 
of  the  pans  escape  into  the  sea.  w,  n.  Pyramidal  heaps  of  bay  salt,  o,  o.  Conicid  heaps  of  ditt'o. 
p,  p.  Ground  of  the  proprietors  of  the  marshes. 
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saturated  wih  chloride  of  sodium,  a  little  rock  salt  is  added  to  it.  By  the 
evaporation  of  the  water,  the  salt  is  de[)Osited  in  crystals.  The  impurities 
separate  in  the  form  of  a  scum  (which  is  removed  by  a  skimming-dish),  and 
of  a  sediment  called  pan-scale,  pan -scratch,  or  pan-haka.  Tiie  grains  or 
crystals  of  salt  vary  in  size  according  to  the  degree  of  heat  employed  in  their 
preparation.  The  small-grained  salt  is  formed  by  the  strongest  heat,  and 
constitutes  the  hitter,  slaved,  lump,  or  basket  salt  of  commerce,  while  the 
larger  crystals,  forming  the  hay  and  Jisherxj  salts  of  commerce,  are  formed  at 
a  lower  temperature.^ 

In  some  places,  chloride  of  sodium  is  obtained  from  sea  water :  but  the 
mode  of  extraction  varies  according  to  circumstances.  In  France  and  on  the 
shores  of  the  Mediterranean,  it  is  procured  by  solar  evaporation,  and  is  then 
called  hay  salt. 

The  French  salt  marshes  (see  fig.  98)  are  shallow  basins  or  pans  of  clay, 
excavated  along  the  sea  shore.  The  water  is  admitted,  by  a  sluice,  into  a 
reservoir,  where  evaporation  goes  on  while  mechanical  impurities  are  deposited. 
It  then  passes  by  a  subterraneous  communication  into  a  series  of  rectangular 
pans,  and  proceeds  by  a  very  circuitous  route  through  them  to  another  sub- 
terranean gutter,  by  which  it  is  conveyed  into  a  long,  narrow,  circuitous  canal. 
From  this  it  passes  into  a  second,  and  subsequently  into  a  third,  series  of  salt 
pans.  During  the  whole  of  this  time  it  is  undergoing  evaporation,  and  when 
it  arrives  at  the  third  series  of  pans  it  is  so  far  concentrated  that  crystaUisation 
is  soon  effected.  The  salt  is  known  to  be  on  the  point  of  crystallising  when 
the  liquid  assumes  a  reddish  tint.  It  is  then  withdrawn  from  the  pans,  and 
collected  upon  the  borders,  in  conical  or  pyramidal  heaps,  when  it  drains  and 
dries.  These  operations  begin  in  March,  and  are  finished  in  September.^  [Some 
improvements  have  been  recently  made  in  France  in  the  manufacture  of  common 
salt  from  brine.  Chloride  of  calcium,  or  chloride  of  magnesium,  is  added  to 
the  brine,  by  which  addition  the  saline  solution  may  be  concentrated  by  heat 
to  a  considerable  extent,  without  any  deposition  of  salt  therefrom  taking  place 
whilst  it  is  in  a  heated  state.  This  concentrated  solution,  when  transferred  to 
shallow  vessels,  deposits  crystals  of  common  salt  on  cooling.  By  this  addition 
of  chloride  of  calcium,  or  chloride  of  magnesium,  the  brine  may  be  concen- 
trated to  the  extent  required,  in  closed  boilers,  without  any  deposition  of  salt 
therein.  In  the  manufacture  of  common  salt  from  rock  salt,  a  heated  solution 
of  chloride  of  calcium,  or  chloride  of  magnesium,  is  employed,  for  the  purpose 
of  dissolving  the  salt  from  the  rock  salt,  and  thereby  producing  a  solution,  from 
which  common  salt  is  obtained  by  cooling. 

The  coolers  or  crystallising  vessels  are  in  each  case  furnished  with  parti- 
tions, by  which  means  salt  of  various  degrees  of  fineness  may  be  produced, 
the  finest  salt  being  deposited  in  the  division  nearest  to  the  closed  boiler, 
Avhere  tlie  solution  will  be  the  hottest,  whilst  the  coolest  or  farthest  division 
will  produce  salt  of  the  coarsest  quality.  Tiie  chlorides  of  calcium  and  mag- 
nesium used,  remain  in  the  mother-liquors,  and  may  therefore  be  collected  and 
used  again  and  again. 


1  For  further  inforiiiutioii  on  the  inaTiufaclm-e  of  common  salt,  consult  Aikiu's  Diclionari/  of 
.  Chemidrij,  vol.  ii.  p.  118  ;  Hollund's  Aijrkuliaral  Survey  of  Vhcshire,   Dr.  Henry,  P///V.  Trans. 
1810;  Mr.  Furiiivul's  Wharkm  and  Mardon  Fcdent  Salt  R(fi7i<'rics,  I't^'iOt  •,  Dr.  Browurigg's  Jrt 
of  Makiny  Common  Sail,  1748;  and  Dr.  Jackson,  Fhil.  Trans.  No.  53,  p.  1000. 

'■'  For  further  detnils.scc  F/iU.  Trans.  No.  51,  p.  1025  ;  mid  Durnns,  Traitc  de  Cliimie,  t.  ii. 
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The  chief  advantage,  therefore,  derivable  from  the  adoption  of  this  process 
by  the  manufacturer  of  common  salt,  appears  to  be,  that  ol  enabling  him  to 
concentrate  his  brine  to  the  strength  required  for  the  production  of  salt  ot  the 
crystalline  character  he  requires;  the  deposition  of  salt  m  the  boilers  (which 
takes  place  during  the  process  of  concentration  under  ordinary  circumstances) 
beiu-  prevented  by  the  addition  of  suitable  proportions  of  the  chlorides  oi  cal- 
cium and  magnesium.  We  have  no  data  before  us  as  to  the  extent  to  which 
this  process  has  been  commercially  appHed,  either  in  this  country  or  in 

France.^— "Ed.]  _  ,        ,  .  , 

At  Lymington,2  Hampshire,  salt  is  prepared  from  the  sea  water,  which 
is  admitted  into  a  reservoir  or  pond,  and  from  this  successively  into  three 
series  of  brine  pits  or  salt-pans,  where  the  water  is  partly  evaporated  by  solar 
heat  When  the  liquid  has  acquired  a  sufficient  density,  it  is  conveyed  into 
rectangular  iron  pans,  where  it  is  evaporated  by  artificial  heat.  Eight  hours  are 
required  to  boil  each  charge  to  dryness.  The  salt  is  then  removed  into  wooden 
troughs  or  cisterns,  perforated  by  holes  in  the  bottom,  where  it  is  allowed  to 
drain  ;  and  is  afterwards  removed  to  the  warehouse,  where  it  also  drains.  The 
draiiiings  from  the  wooden  trough  drop  on  upright  stakes  (old  broom  handles), 
and  on  these  the  salt  concretes  in  the  course  of  ten  or  twelve  days, 
forming  large  stalactitic  masses  called  salt-cats,  each  weighing  60  or  80  lbs. 
The  residual  liquor  {bittern,  or  the  hitter  liquor)  is  received  into  underground 
pits,  and  during  the  winter  season  is  used  in  the  manufacture  of  Epsom  salt 
(see  sulphate  of  magnesia). 

Tn  cold  countries,  congelation  is  resorted  to  as  a  means  of  concentrating 
sea  water ;  for  when  a  weak  saline  solution  is  exposed  to  great  cold,  it  separates 
into  two  parts :  one  almost  pure  water,  which  freezes  ;  and  the  other  which 
remains  Hquid,  and  contains  the  larger  proportion  of  salt.  Another  method 
of  concentration  is  by  graduatinf/  houses  :  these  are  skeletons  of  houses,  m 
which  the  water  is  pumped  up  and  allowed  to  fall  on  heaps  of  brush-wood, 
or  thorns,  by  which  it  is  divided  and  agitated  with  the  air,  and  evaporation 
promoted.    The  further  concentration  is  efiected  by  heat.^ 

PuRiFiCATioi^.— The  Edinburgh  College  gives  the  following  directions 
for  the  preparation  oipure  chloride  of  sodium  [soda  murias  purum,  E.) 

"  Take  any  convenient  quantity  of  Muriate  of  Soda ;  dissolve  it  in  boihng  water ;  filter 
the  solution,  and  boil  it  down  over  the  fire,  skimming  off  the  crystals  which  form ;  wash 
the  crystals  quickly  with  cold  water,  and  dry  them." 

A  solution  of  this  pure  salt  "is  not  precipitated  by  solution  of  carbonate  of  ammonia 
followed  by  solution  of  phosphate  of  soda  :  a  solution  of  9  grains  m  distilled  water  is  not 
entirely  precipitated  by  a  solution  of  26  grains  of  nitrate  of  silver." 

The  carbonate  of  ammonia  and  phosphate  of  soda  are  employed  to  detect 
the  presence  of  any  magnesian  salt. 

Pkopeiities. — It  crystallises  in  colourless  cubes,  or  more  rarely  in  regular 


'  PharmaceuticalJo2irnal,  1851-52,  p.  231. 

2  Dr.  Henry  {Phil.  Trans.  1810)  has  described  the  method  of  manufacture.  lu  the  summer  of 
1840,  I  visited  the  Salterns  at  Lymiiigton,  and  ctui  confirm  the  accuracy  of  Dr.  Henry's  statements. 
I  found  Salieornia  herbacea  growing  abundantly  in  the  sult-paiis.  The  sj).  gr.  of  the  liquor  in  the 
pans  is  ascertained  by  glass  bulbs  (on  the  principal  of  Lovi's  beads)  placed  iu  a  wicker  basket,  which 
is  iiniuerstd  in  the  water  by  a  long  handle. 
iSec  Kuapp's  Chemical  Technology. 
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octohedroiis.  In  the  salt-pans,  tlie  little  cubes  are  frequently  so  a^ffreffated 
as  to  lonn  hollow,  lour-sided  pyramids :  those,  i  am  told,  are 
technically  termed  hoppers.  The  specific  weight  of  salt  is 
2-17.  The  taste  is  pure  saline.  When  free  from  all  foreio-n 
matters,  chloride  of  sodium  is  permanent  in  the  air ;  but 
ordinary  salt  is  slightly  deliquescent,  owing  to  the  presence 
of  small  quantities  of  the  chlorides  of  magnesium  or  calcium. 
When  heated,  it  decrepitates  (more  especially  the  coarse- 
grained or  bay  salt) ;  at  a  red  heat  it  fuses  •  and  at  a  still 
higher  temperature  it  is  volatihsed.  Eock  salt  is  transcalent  ^"^^^^^^'^  Ouhe  of 
or  diathermauous ;  that  is,  it  transmits  radiant  heat  much 
more  readily  than  many  other  transparent  bodies,  as  glass.  It  is  soluble 
in  water,  and  slightly  so  m  alcohol.  [Absolute  alcohol  has  so  little 
solvent  action  on  common  salt,  that  it  may  be  usefully  employed  in  the 
analysis  of  mmeral  and  other  waters  for  the  separation  of  other  salts  from 
the  chloride  of  sodmm.— Ed.]  Hot  and  even  boiHng  water  dissolves  very 
little  more  salt  than  cold  water.  At  60°  it  requires  about  twice  and  a  half 
its  weight  of  water  to  dissolve  it. 

Characteristics.— li^  characters  as  a  sodium  salt  are  those  for  soda,  already 
mentioned.  As  a  chloride,  it  is  known  by  the  tests  for  this  class  of  salts. 
In  addition  to  the  above  characteristics,  must  be  added  the  cubical  shape 
of  the  crystals  of  common  salt,  and  of  the  absence  of  odour  and  of  bleaching 
property.  ° 

Composition.  —  Pure  chloride  of  sodium  has  the  foUowino-  comijosi- 
tion : —  o  1 


Sodium  .. 
ChJoriue 


Atoms. 

..  1  .. 
...  1  .. 


Chloride  of  Sodium. 


JSg.  Wt. 

..  23 
..  35-5 


58-5 


Per  Cent. 
.  39-3  .. 
.    607  .. 


100-0 


Vre.  Longchamps. 

39-98    39-767 

60-02    60-233 


100-0    100-000 


The  crystals  contain  no  water  in  chemical  combination  with  them,  but 
little  is  frequently  mechanically  lodged  between  their  plates. 


Composition  op  various  Kinds  or  Salt  (Henky). 


Kind  of  Salt. 


rst.  Ube's.... 
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Impurities  j  Physiolooical  Effects.  587 

iMPUUiTiES.-The  commercial  salt  of  this  country  is  sufficiently  pure  for 
all  dietetical  and  therapeutical  purposes;  and  its  low  price  is  a  su^cient 
guarantee  against  adulteration,  [it  should  give  no  opalescence  ^^th^— ^ 
(magnesia);and  it  should  not  be  precipitated  by  oxalate  of  ammonia  lime) 
but  this  last-mentioned  impurity  is  generally  present.  The  presence  of  these 
impurities  renders  common  salt  more  soluble  m  boiling  water.— Ed.J  in 
France,  serious  accidents  have  happened  in  consequence  of  the  use  of  sophis- 

^'''pHts'oLOGiCALEFEECTS.  a.  On  Vegetalles.—lu  minute  quantity,  chloride 
of  sodium  is  injurious  to  very  few,  if  any,  plants,  and  to  some  it  appears  to  be 
beneficial.  Used  moderately,  it  is  a  most  excellent  manure  to  certain  soils. 
In  large  quantities  it  is  injurious,  though  unequally  so,  to  all  plants. 

h    On  Animals.— "Yo  marine  animals,  common  salt  is  a  necessary  con- 
stituent of  their  drink.    It  is  relished  by  most  land  animals.    "  The  eagerness 
with  which  many  quadrupeds  and  birds  press  towards  salt  springs  and  lakes, 
situated  in  land  districts,  for  the  purpose  of  tasting  their  contents,  indicates, 
says  Dr  Meming,^  "  a  constitutional  fondness  for  salt."    In  the  Rummantta, 
the  salutary  effects  of  salt  are  especially  observed.    "  They  contribute  power- 
fully "  observes  Moiroud,*  "  to  prevent,  in  these  animals,  the  influence  of 
rainy  seasons  and  wet  pasturage,  as  weU  as  damaged  fodder.    Given  to  animals 
intended  for  fattening,  it  imparts  more  consistence  to  the  fat,  and  more  taste  to 
the  meat."    It  appears  to  be  offensive  and  injurious  to  many  of  the  lower 
animals  :  hence,  when  rubbed  on  meat,  it  prevents  the  attack  of  insects ;  and 
when  applied  to  the  skin  of  leeches,  causes  vomiting. 

y.  On  Man. — Chloride  of  sodium  serves  some  important  and  essential  uses 
in  the  animal  economy.  It  is  employed,  on  account  of  its  agreeable  taste,  by 
the  people  of  all  nations,  from  the  most  refined  to  the  most  barbarous ;  but 
the  quantity  taken  varies  with  different  individuals.^  It  is  an  invariable  con- 
stituent of  the  healthy  blood.  Dr.  Stevens^  has  shown  that,  in  various  states 
of  disease  (as  cholera),  there  is  a  deficiency  of  the  saline  matter  in  the  blood, 
and  in  those  cases  the  blood  has  a  very  dark  or  black  appearance.  Some  of 
the  properties  of  the  sanguineous  fluid,  such  as  its  fluidity,  its  stimulating 
qualities,  and  its  power  of  self-preservation,  are  probably  more  or  less  connected 
with  its  saline  constituents.  The  chloride  of  sodium  found  in  some  of  the 
secretions,  as  the  bile  and  tears,  doubtless  serves  some  important  purposes. 

It  is  said  that  persons  who  take  little  or  no  salt  with  their  food  are  very 
subject  to  intestinal  worms.  Lord  Somerville,  in  his  address  to  the  Board  of 
Agriculture,  states  that  the  ancient  laws  of  Holland  "  ordained  men  to  be 
kept  on  bread  alone,  unmixed  with  salt,  as  the  severest  punishment  that 
could  be  inlhcted  upon  them  in  their  moist  climate  :  the  effect  was  horrible ; — 

'  Christison's  Treatise  on  Poisons,  3d  edit,  p.  604;  and  Devergie,  Med.  Lv(j.  t.  ii.  p.  876. 

2  Davy,  Aqrinnllural  C/iemislrij ;  and  De  Candolle,  Pliys.  Veg.  pp.  J  362  and  1343.  [Sca-watcr 
having  accidentally  become  mixed  with  the  water  of  a  well  from  which  a  large  nursery  garden  was 
watered,  upwards  of  two  thousand  cuttings  were  destroyed  thereby.  By  analysis  it  was  found  that 
the  water  contained  seven  grains  of  chloride  of  sodium  in  each  pint,  besides  two  grains  of  other 
saline  matters  {PharmacduiicalJournnl,  1848,  p.  143).— El).] 
Plalusoplnj  of  Zoulof/ij,  vol.  i.  p.  316. 

■*  L' liar  mac.  Veterin.  p.  410. 

*  For  an  account  of  tlic  dietetical  efl'ecls  and  uses  of  salt,  see  the  author's  Treatise  on  Food  and 
Jjif't. 
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these  v^Tetched  criminal^  ^/^^ /o  have  been  devoured  by  worms  engendered 
m  then-  own  s  omachs."    Mr.  Marshall  tell«  us  of  a  lady  who  had  fnatur 
Zr^trtl:  cheadiuily  afflicted  with'wtm^dVn:;^thc 

Considered  in  a  therapeutical  point  ot  view,  it  is  an  irritant  in  its  local 
operation     Thus,  applied  to  the  skin  and  the  mucous  membraneS  it  cause 
redness     Taken  into  the  stomach  in  large  quantity  (as  in  the  dose  of  a  table' 
spoonlul  or  niore),  it  excites  vomiting;  and,  when  thrown  into  the  larffe 
intestines  produces  purgmg.    In  moderate  quantities  it  promotes  the  appetite 
aiid  assists  digestion  and  assimilation.    If  used  too  freely,  it  occasions  thirst 
I)r.  barrod  ascribes  the  scorbutic  effects  of  the  salt  meat  used  by  sailors  to  its 
deficiency  m  potasli  wliicli,  by  the  long-continued  action  of  the  common  salt 
is  abstracted  by  endosraotic  action;  and  iie  states  that  he  found  less  pota'^h 
m  salt  beef  than  m  fresh  beef.    In  large  doses  it  operates  as  an  irritant 
poison.     A  man  swaUowed  a  pound  of  it  in  a  pint  of  ale,  and  died 
within  twenty-four  hours,  with  all  the  symptoms  of  irritant  poisoning  His 
stomach  and  intestines  were  found  excessively  inflamed.2    In  some  diseases 
the  moderate  use  of  salt  produces  the  effects  of  a  tonic.    It  acts  as  a  stimu- 
lant to  the  mucous  membranes,  the  absorbent  vessels,  and  glands.    In  its 
endosmotic  action  on  the  tissues  and  on  the  blood  corpuscles,  common  salt 
agrees  with  other  saline  substances  before  mentioned  (see  ante,  p.  185) 
Its  chemical  influence  on  the  blood  is  probably  analogous  to  that  of- many 
other  salts. 

[M.  Piorry  has  for  some  time  advocated  the  use  of  common  salt  in  the 
treatment  of  intermittent  fever.  A  report  to  the  Board  of  Trade  in  Paris 
by  Dr.  Willemin,  late  Sanitary  Physician  in  the  East,  concludes  thus  :— 
1.  Common  salt  possesses  well-marked  febrifuge  properties.  2.  In  Damascus, 
large  doses  of  common  salt  have  stopped  the  fever  six  times  out  of  every  seven 
cases ;  and  even  very  small  doses,  as  from  two  to  four  half-ounce  doses  in  six 
ounces  of  water,  were  in  most  cases  sufficient.  3.  This  therapeutical  agent  is 
especially  valuable  in  ansemic  individuals,  upon  whom  the  marshy  influence 
acts  most  severely ;  and  the  great  cheapness  of  the  salt  should  induce  the 

profession  to  give  their  attention  to  its  virtues  in  intermittent  fever.3  Ed.] 

Properly  diluted,  and  injected  into  the  veins  in  cholera,  it  acts  as  a  powerful 
stimulant  and  restorative ;  the  pulse,  which  was  before  imperceptible,  usually 
becomes  almost  immediately  restored,  and,  in  some  cases,  reaction  and  recovery 
follow.  Dr.  Macleod  injected  a  solution  of  common  salt  into  the  jugular  vein 
of  a  rabbit  which  had  been  asphyxiated,  but  without  restoring  or  producino- 
resuscitation.* 

Uses. — The  following  are  some  of  the  most  important  therapeutical  uses 
of  chloride  of  sodium  : — 

As  a  vomit,  it  has  been  recommended  in  malignant  cholera  in  preference  to 
other  emetics.5  In  narcotic  poisoning,  in  the  absence  of  the  stomach-pump 
and  the  ordinary  emetic  substances,  it  may  also  be  employed.    The  dose  of  it 

'  Medical  and  Physical  Journal,  vol.  xxxix. 
2  Christison,  Treatise  on  Poisons. 
^  Lancet,  vol.  i.  1854,  p.  341. 

London  Medical  Gazelle,  vol.  ix.  p.  358. 
*  Seiu  lc,  London  Medical  Gazelle,  vol.  viii.  p.  538  ;  Sir  D.  Uiirry,  ibid.  vol.  ix.  pp.  321  and  40? , 
Brailoff  uud  Iscnbuuk,  ibid.  p.  490*. 
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is  one  or  two  table-spoonfuls  in  a  tumblerful  of  water.    A  tea-spoonful  of 
flonv  of  mustard  assists  its  action.  .    ,    „        «  r\ 

As  a  Zr,ative  it  is  seldom  employed,  except  m  the  form  of  enema.  One 
or  two  table-spoo"f^ls  «f  salt,  dissolved  m  a  pm    of  gruel,  form  a 

very  useful  clyster  for  promoting  evacuations  from  the  bowels. 

It  has  been  used  in  some  diseases  witli  the  view  of  reslonnc/  the  saline 
qualities  of  the  hlood,  especially  in  cholera  (see  ante,^.  185). 

CommoA  salt  has  been  employed  as  anthelmintic  (see  ante,^.^^^)- 
Por  this  purpose  it  is  exhibited  in  large  doses_  by  the  mouth;  or,  when  the 
worms  are  lodged  in  the  rectum,  a  strong  solution  is  admimstered  mthe  form 
of  enema.  When  leeches  liave  crept  into  the  rectum,  or  have  been  accidentally 
swallowed,  a  solution  of  salt  should  be  immediately  used.  .  . 

As  a  chemical  antidote,  chloride  of  sodium  may  be  administered  m  poison- 
in-  by  nitrate  of  silver.    As  an  alterative  and  tonic,  it  is  useful  m  scrofula 
and  glandular  diseases.    As  an  astrincjent  in  hemorrhages,  dysentery,  and 
diarrhoea,  it  has  been  administered  in  combination  with  lime-jmce  or  lemon- 
iuice.i    It  is  frequently  employed  as  a  dentifrice.  _ 

As  an  external  application,  salt  has  been  used  for  various  purposes,  [it 
has  been  employed  with  success  by  M.  Tavignot  in  cases  of  ulcerated  cornea 
general  treatment  being  at  the  same  time  pursued.^-ED.]  Thus  a  saturated 
solution,  applied  with  friction,  is  employed  as  a  counter-imtant  arid  discutient 
in  glandular  enlargements  and  chronic  diseases  of  the  jomts  :  as  a  stimulant, 
it  is  rubbed  on  the  chest  in  fainting  and  asphyxia.  A  solution  of  salt  is  em- 
ployed as  a  substitute  for  sea-water ;  for  baths  (cold  and  warm),  aflusion,  the 
douche,  &c.    (See  balneum  maris  factitium) 

Administration.— As  a  tonic  and  alterative,  the  dose  is  from  ten  grains 
to  a  drachm.  As  an  emetic,  from  two  to  three  table-spoonfuls  in  five  or  six 
ounces  of  warm  water.    As  a  cathartic,  from  half  an  ounce  to  an  ounce. 

ENEMA  COMMUNE ;  Common  Clyster,  (Chloride  of  Sodium,  3j. ;  Warm 
Gruel  (or  Barley  Water),  3xij.  Mix.)— To  this  some  persons  add  one  or  two 
ounces  of  oil  (olive,  castor,  or  linseed  oil) . 

67.  SOD-ffi  HYPOCHLORIS.-HYPOCHLORITE  OF  SODA. 

formula  NaO,C10.    'Equivalent  Weight  74-5. 

History.— Hitherto  this  substance  has  been  obtained  only  in  either  mixture 
or  combination  with  chloride  of  sodium  ;  and  in  this  state  it  is  usually  called 
chloride  of  soda,  chloruret  of  the  oxide  of  sodium,  ox  oxipnnriate  of  soda, 
—names  which  must  not  be  confounded  with  "  chloride  of  sodium,''  "  chloruret 
of  sodium,"  and  "  muriate  of  soda/'— terms  which  are  applied  to  common  salt. 

The  disinfecting  power  of  a  solution  of  chloride  of  soda  was  discovered  by 
Labarraque  about  1820.^ 

Preparation. — 1.  Solid  or  dry  chloride  of  soda  {sodce  chloridtini  siccmn ; 
natrum  oxymuriaticum  siccmn)  may  be  prepared  in  the  same  way  as  chloride 
of  lime  (hereafter  to  be  described),  but  substituting  carbonate  of  soda,  which 


1  Memoir  of  the  late  Dr.  Wright,  p.  323. 

2  Medical  Times,  vol.  xxiii.  p.  99. 

^  Akock,  liisay  on  the  Use  of  the  Ch'orurels,  p.  vi.  Loud.  184?, 
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has  effloresced  in  tlie  air,  arul  fallen  to  powder,  for  tlie  hydrate  of  lime  The 

Sol"tf"hMf of^L  ^>yP-^^lo-s  aeid  ami  co  '  - 

po.ed  ot  chloride  of  soda  {t.  e.  hypochlorite  of  soda  and  chloride  of  sodium) 
aiid  bicarbonate  of  soda.     4NaO,OT)  +  2Cl  =  2(NaO,2Co'HTO^^^ 

2.  A  solution  of  chloride  of  soda  {liquor  sodce  cMorinata^,Vh.  L.  and  D  • 

ti;?       f  ^  or  Laharraque's  soda  didvfecting  fluid,  may  be  prepared  i.i 
the  way  above  described,  or  by  either  of  the  two  following  methods  :i 
a.  In  the  London  Pharmacopeia  it  is  directed  to  be  prepared  as  follows  :— 

Takeof  Cai-bonateofSoda,lb.j.;  Distilled  Water,  f^xlviii. ;  Chloride  of  Sodium  ?iv  • 
trntt?of  Sr'^r-  ^^J-'  f^^lfr^^^^id,  ^iiss;  l)issoi'e  the  carbonate  of  soll  in 
two  pints  of  water;  then  put  the  chloride  of  sodium  and  binoxide  of  manganese  rubbed 
to  powder,  into  a  retort;  and  add  to  them  the  sulphuric  aeid,  pre vTousrSrr with 

the  water,  and  afterwards  into  the  soLion  of  the  car- 

When  the  chlorine  comes  in  contact  with  the  solution  of  carbonate  of  soda, 
there  are  formed  chloride  of  soda  (hypochlorite  of  soda  and  chloride  of  sodium) 
and  bicarbonate  of  soda,  as  above  explained. 

Materials.  Composition.  Products; 

2  eq.  Carbo  Soda  106    ,„    „.    , ,  „  , 

/  2eq:M-,M  ii  ^  ^'^^  '^O 

2  eq.  Carbonate        ]2eq.Soda  ....31  

Soda   106 1  1  eg.  Oxpffen  . .    8   1  eq.  Hypochl'  Acid  43-5  }  ^  ^1-  Hypoclil«Soda  74-5 


1  eq.  ChloH'  Sodium  58-5 
283 


1  eq.  Sodium  . .  23 

2  eq.  Chlorine. .    71 1  }      C;^{on«e. .  35  5 
I  1  cq.  Chlorine. .  35-5 
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The  essential  and  characteristic  properties  of  this  solution  depend  on  the 
hypochlorite  of  soda. 

The  Diiblin  College  give  the  following  directions  for  the  preparation  of 
this  solution  : — 

Take  of  Chlorinated  Lime,  lb.  ss. ;  Water,  Cong.  ss. ;  Crystallised  Carbonate  of  Soda, 
3vjj.  Blend  well  by  trituration  in  a  morlar  the  chlorinated  lime  with  three  pints  of  the 
water,  and,  having  transferred  the  mixture  to  a  stoppered  bottle,  let  this  be  well  shaken 
several  times  for  the  space  of  three  hours.  Pour  out  the  contents  of  the  bottle  on  a 
calico  cloth,  and  to  the  filtered  solution  add  the  carbonate  of  soda  dissolved  in  the 
remaining  pint  of  water.  Having  stirred  the  mixture  well  for  ten  minutes,  separate  the 
liquid  by  a  second  filtration,  and  preserve  it  in  a  well-stoppered  bottle.  The  sp.  gr.  of 
this  liquid  is  1  034). 

/3.  In  the  French  Codex  the  formula  for  this  solution  is  similar  to  that  of 
the  Dublin  College : — 

Diffuse  one  part  of  dry  chloride  of  lime  through  30  parts  of  water ;  then  add  two  parf^ 
of  crystallised  carbonate  of  soda,  previously  dissolved  in  15  parts  of  water.  Filter  the 
mixture. 

In  this  process  double  decomposition  takes  place  ;  hypochlorite  of  soda  and 
chloride  of  sodium  are  formed  in  solution,  while  carbonate  of  lime  is  precipitated. 


'  Dullos,  Chemisches  Jpothekerbuck,  Bd.  i.  S.  431,  3tlc  Ausg.  1847- 
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(CaCl  +  CaO,ClO)  +  2  (NaO^CO^)  =  NaO.ClO  +  NaCl  +  2  (CaaCO^) .  This 
process  is  more  easy  of  execution  than  the  preceding  one.  Ihe  strengtli  ot 
the  solution  depends  on  the  proportions  of  materials  employed. 

Properties.— The  solution  of  hvpochloriteof  soda  {Liquor  sodoi  chlonnata, 
L.  D.)  has  a  yellowish  colour,  an  astringent  taste,  and  an  odour  of  hypochlorous 
acid.  It  destroys  the  colour  of  vegetable  substances;  as  litmus,  turmeric, 
and  sulphate  of  indigo.  Previous  to  bleaching  them,  it  reacts  as  an  alkali  on 
turmeric  paper  and  infusion  of  red  cabbage.  By  evaporation,  crystals  are 
obtained,  which,  by  resolution  in  water,  reproduce  the  disinfecting  hquid. 
By  exposure  to  the  air  the  solution  undergoes  decomposition,  and  crystals  of 
carbonate  of  soda  are  formed. 

Characteristics— following  are  the  essential  characters  of  this  solu- 
tion:—  n  -J 

It  decolorizes  sulphate  of  indigo.  It  has  the  odour  of  hypochlorous  acid. 
On  the  addition  of  hydrochloric  acid,  chlorine  and  carbonic  acid  are  evolved, 
and  chloride  of  sodium  is  left  in  solution  (NaO,C10  +  NaCl  +  2(]N[aO,2C02)  + 
4HCl=4NaCl  +  2Cl  +  4C02  +  4HO).  A  solution  of  nitrate  of  silver  throws 
down  a  white  precipitate  [chloride  of  silver),  soluble  in  ammonia,  but  insoluble 
in  nitric  acid.  Lime  water  causes  a  white  precipitate  [carbonate  of  lime). 
Oxalate  of  ammonia  occasions  no  precipitate,  showing  the  absence  of  lime. 
Bichloride  of  platinum  produces  no  yellow  precipitate,  proving  the  absence  of 
potash  and  ammonia.  That  the  base  of  the  solution  is  soda  may  be  shown  m 
two  ways  :  evaporated  to  dryness,  we  obtain  a  residuum,  which  renders  the 
outer  cone  of  the  flame  of  a  candle,  or  the  flame  of  a  spirit  lamp,  yellow; 
saturated  with  hydrochloric  acid,  and  evaporated  to  dryness,  common  salt  is 
procured. 

Composition. — Some  chemists  regard  this  liquid  as  an  aqueous  solution  of 
chloride  of  soda  and  bicarbonate  of  soda.  But  its  odour  is  that  of  hypochlorous 
acid ;  and  the  view  usually  taken  of  it  is,  that  it  is  an  aqueous  solution  of  the 
hypochlorite  of  soda,  chloride  of  sodium,  and  bicarbonate  of  soda. 

Prepared  according  to  the  London  Pharmacopoeia,  its  composition  will  be 
nearly  as  follows  : — 

Moms.        Eq.  Wi.       Per  Cent. 

Hypochlorite  of  soda                                           1    74"5    3"11 

Chloride  of  sodium                                               1    58-5    2-44 

Bicarbonate  of  soda                                              2    150'4    6'26 

Water      88' 19 


Liquor  Sodaj  ChlorinatEE,  Th,  Lond      lOO'OO 

Impurity. — A  solution  of  chloride  of  soda  should  not  yield  a  precipitate 
on  the  addition  of  a  solution  of  sulphate  of  magnesia.  If  a  precipitate  be 
obtained,  it  indicates  the  presence  of  the  inonocarbonate  of  soda,  and  the  con- 
sequent imperfect  saturation  of  the  Kquid  with  chlorine. 

The  colour  of  turmeric  is  first  changed  to  red  brown,  and  is  afterwards  destroyed  by 
this  solution.  On  the  addition  of  diluted  hydrochloric  acid,  carbonic  acid  and  chlorine 
are  evolved.  The  colour  of  a  sohition  of  sulphate  of  indigo  is  discharged  by  it.  Lime- 
water  produces  with  it  a  precipitate  of  carbonate  of  lime. — Ph.  Lond. 


Physiological  Effects,  a.  On  Animals. — A  solution  of  the  chloride 
of  soda  acts  more  or  less  powerfully  as  a  local  irritant,  according  to  the  degree 
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of  its  concentmtion.  From  the  exi)eriraeiits  of  Segalas,i  it  appears  that, 
besides  the  irritant  operation,  and  its  direct  and  sympathetic  action  on  the 
organic  sohds,  it  exercises  an  evident  influence  over  the  blood  and  in  con- 
sequence over  the  whole  economy,  by  means  of  absorption.  In  an  experiment 
referred  to  by  Dr.  Christison,2  two  ounces  of  Labarraque^s  solution,  introduced 
into  the  peritoneum  of  a  dog,  excited  palpitation,  oppressed  breathing,  con- 
stant restlessness,  and  death  in  ten  minutes. 

^.  On  Man.— I  am  unacquainted  with  any  experiments  made  to  determine 
the  physiological  efi'ects  of  chloride  of  soda  on  man.  That  it  would,  in  lar(/e 
doses,  act  as  a  powerful  local  irritant,  and,  if  swallowed,  give  rise  to  symptoms 
of  gastro-enteritis,  cannot,  I  think,  be  doubted.  Herat  and  De  Lens3  state  that 
the  immediate  consequence  of,  and  predominating  symptom  produced  by,  a 
glassful  of  Eau  de  Javelle  (a  solution  of  chloride  of  potash)  was  general 
rigidity,  which  gave  way  to  demulcent  drinks.  This  observation  agrees  with 
one  made  by  Segalas'i  in  his  experiments  on  dogs— namely,  that  chloride  of  soda 
caused  tetanic  spasms.  It  is  probable,  therefore,  that  the  chlorides  of  the 
alkalies  exercise  a  specific  influence  over  the  nervous  system. 

Chloride  of  soda,  in  moderate  or  small  doses,  has  been  denominated 
stimulant,  tonic,  astringent,  antiseptic,  and  febrifuge.  But  these  terms  give 
no  real  explanation  of  the  nature  of  those  organic  changes  which  it  gives  rise 
to,  and  from  which  its  therapeutical  value  is  derived.  In  fever,  I  have  seen 
dampness  of  the  skin  follow  its  use.  Increased,  secretion  of  urine  is  a  common 
efi'ect  of  it.  In  fevers  it  improves  the  qualities  of  the  evacuations.  Under 
the  continued  employment  of  it,  glandular  enlargements  and  chronic  mucous 
discharges  have  disappeared  :  hence  it  has  been  denominated  alterative  and 
resolvent.  All  these  effects  depend  probably  on  the  alteration  which  it  pro- 
duces in  the  condition  of  the  blood.  We  must  not  overlook  the  important 
fact,  that  the  solution  of  chloride  of  soda  used  in  medicine  contains  bicarbonate 
of  soda,  to  which  perhaps  in  many  cases  its  beneficial  effects  are,  in  part  at 
least,  to  be  referred. 

Uses. — The  solution  of  chloride  of  soda  is  employed  as  a  disinfectant, 
antiseptic,  and,  in  cases  of  poisoning  by  the  hydrosulphurets,  and  hydro- 
sulphuric  and  hydrocyanic  acids,  as  an  antidote.  But  for  most  of  these 
purposes  the  chloride  of  lime  is  employed  instead  of  chloride  of  soda;  since 
its  properties  are  analogous,  and,  being  manufactured  on  a  very  extensive  scale 
for  the -use  of  bleachers,  it  can  be  obtained  more  conveniently  and  cheaply.- 
On  this  account,  therefore,  and  to  avoid  repetition,  I  must  refer  to  the  article 
Hypoclilorite  of  Lime  for  information  respecting  the  above  uses  of  chloride 
of  soda.  I  would  remark,  however,  that  in  several  cases  where  I  have  carefully 
tried  and  compared  the  two  chlorides,  I  give  the  decided  preference  to  the 
chloride  of  soda.  As  an  antiseptic,  Labarraque  also  preferred  the  latter  pre- 
paration, on  the  ground  that  by  the  process  of  disinfection  it  becomes  chloride 
of  sodium,  which  is  not  a  deliquescent  salt;  whereas  the  chloride  of  calcium 
generated  by  chloride  of  lime  attracts  water  from  the  atmosphere,  and  thereby 
furnishes  one  of  the  conditions  (viz.  moisture)  necessary  to  the  putrefactive 
process.    Hence,  in  his  opinion,  while  chloride  of  lime  will  serve  equally  well 

^  Journ.  de  Chim.  Med.  t.  i.  p.  271. 
'  Ti-ealise  on  Poisons,  3d  edit.  p.  221. 

DivL  Mat.  Med.  t.  ii.  p.  257. 

Cliristisou,  021.  oil.  p.  221. 
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for  mere  disinfection,  chloride  of  soda  is  preferable  when  we  wish  at  the 
same  time  to  prevent  a  renewal  of  putrefaction. 

Chloride  of  soda  is  employed  internally  in  all  diseases  commonly  termed 
putrid  or  malignant— typhus  fever,  and  scarlatina  maligna.  It  is  mdicatea 
when  there  are  great  prostration  of  strength,  fetid  evacuations,  and  a  dry  ana 
furred  tongue.  In  such  cases  I  have  seen  it  of  essential  service,  improvmg 
the  quality  of  the  secretions,  producing  a  moist  state  of  the  skm,  preventing 
collapse,  and  altogether  acting  most  beneficially.  It  may  be  admimstered  both 
by  the  mouth  and  the  rectum.  There  are  many  other  diseases  m  which  it  is 
stated  to  have  been  administered  internally  with  apparent  success  :  for  example, 
in  intermittents,  as  a  substitute  for  the  disulphate  of  quina,  it  has  been  recorn- 
mended  bv  Lalesque  and  Gouzee  ;^  in  secondary  syphilis,  it  has  been  used  by 
Dr  Scott^  and  by  Cazenave  in  chronic  skin  diseases,  and  as  a  substitute  tor 
chlorine  in  bilious  disorders,  by  Dr.  Darling  in  scrofula,  by  Godier;^  and 
in  plac^ue,  by  Neljoubin.^  In  some  of  these  cases  (as  m  syphihs  and  scrofula), 
the  benefit  obtained  may  have  resulted  from  the  bicarbonate  of  soda  contained 

in  solution.  •  i  r    i  t  i 

As  a  local  remedy,  it  is  employed  in  diseases  attended  with  letid  discharges, 
not  merely  as  a  disinfectant  and  antiseptic — that  is,  as  a  chemieal  agent 
destroying  fetor,  and  preventing  the  putrefaction  of  dead  matters  (as  gangrenous 
parts,  the'' discharges  from  wounds  and  ulcers),  although  in  these  respects  it  is 
most' valuable,— but  as  a  means  of  stopping  or  reHeving  morbid  action  by 
changing  the  action  of  the  living  tissues.  It  frequently  puts  a  stop  to  the 
further  progress  of  gangrene ;  promotes  the  separation  of  the  dead  from  the 
living  parts ;  improves  the  quality  of  the  secretions  ;  and,  at  the  same  time, 
diminishes  their  quantity  when  this  is  excessive.  It  is  applied  to  ulcers  of 
various  kinds  (common,  phagedenic,  cancerous,  syphilitic,  and  scrofulous) 
when  attended  with  foul  discharges,  or  a  disposition  to  slough.  It  is  of  great 
service  in  some  affections  of  the  mucous  surfaces.  Thus  it  is  used  as  a  gargle 
to  check  ptyalism  and  affections  of  the  mouth,  whether  arising  from  mercury 
or  other  causes.  In  scarlatina  maligna,  we  apply  it  to  check  ulceration  and 
sloughing  of  the  throat.  In  coryza  and  ozsena,  it  has  been  injected  into  the 
nostrils  with  considerable  benefit.  In  fetid  and  excessive  discharges  from  the 
vagina  and  neck  of  the  uterus  or  bladder,  it  is  employed  as  an  injection  with 
at  least  temporary  relief.  It  has  also  been  applied  in  some  skin  diseases ;  as 
tinea  capitis,  eczema,  scabies,  and  prurigo  pudendi.  The  above  are  only  a  few 
of  the  cases  in  which  chloride  of  soda  has  been  used  with  most  marked  benefit. 
In  conclusion,  I  may  add  that  there  are  few,  if  any,  remedies,  the  uses  of 
which,  as  local  agents,  are  so  valuable  and  extensive  as  the  chlorides  of  soda 
and  lime. 

Administration. — The  liquor  sodca  chlorinatce  (Ph.  L.  D.)  may  be  ad-, 
ministered  internally  in  doses  of  from  twenty  to  thirty  drops  or  more,  diluted 
with  some  mild  aqueous  liquid. 

Antidotes. — See  Calcis  hypocldoris. 


*  British  md  Foreign  Medical  Review,  April  1838. 

^  London  Medical  Repositori/,  new  series,  vol.  ii.  1836,  p.  139. 
^  Journ.  de  Chim.  Med.  t.  iv.  p.  140. 

*  London  Medical  ]lepositorij,  new  series,  vol.  ii. 
6  Joxrn.  Gen.  de  Med.  1829. 

"  Kichtcr,  Ansf.  Arzneim.  Suppl.-Bd.  p.  439. 
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INOEGANIC  BODIES. -Nitrate  op  Soda. 


1.  GAUGiVmSM/V  SOnyE  CIIL01UI\iVT;lil ;  Ocmih  of  Chloride  of  Soda. 
(Solution  of  Chloviiiated  Soda,  f^vj. ;  Water,  f^xjss.  Mix.)— Useful  in  ulcera- 
tion and  sloughing  of  the  mouth  and  tliroat. 

2.  LOTIO  SOD./E  CIlLOIUNlTyE  ;  Lotion  of  Chloride  of  Soda.  (Solution 
of  Chlorinated  Soda,  f^j. ;  Water,  f^x.  to  Jxv.  Mix.)— Useful  as  a  wash  for 
foul  and  sloughing  ulcers.  In  some  cases  I  have  seen  a  lotion  composed  of 
equal  parts  of  the  solution  of  chloride  of  soda  and  water  employed ;  but  in 
general  the  strength  is  that  given  above. 

3.  IIVJECTIO  SODiE  CIILORINIT.H ;  Injection  of  Chloride  of  Soda. 
(Solution  of  Chlorinated  Soda,  f^j. ;  Water,  f^xvj.) — Employed  as  an  injection 
into  the  vagina  in  fetid  discharges  from  malignant  and  other  diseases. 

4.  CATAPLASMl  SOD^rCHLOmMT/E;  Poidtice  of  Chloride  of  Soda. 
(Linseed-meal  made  into  a  poultice  with  equal  parts  of  solution  of  clilorinated 
soda  and  water.) — Applied  to  foul  and  sloughing  ulcers. 


68.  SOD^  NITRAS.- NITRATE  OF  SODA. 

Formula  NaO,NO^.    Equivalent  Weight  85. 

History. — Duhamel,^  probably,  w^as  the  discoverer  of  this  salt,  in  1736. 
It  was  first  analysed  by  Margraff^  in  1761.  It  has  been  termed  cubic, 
quadrangular,  or  rhomhoidal  nitre  [nitruni  cuhicum,  quadrangulare  vel 
rhomb oidale) ,  or  Cldli  saltpetre,  or  South  American  nitre. 

Natural  History. — It  is  peculiar  to  the  mineral  kingdom. 

Native  nitrate  of  soda  is  fouad  in  South  Peni.  It  exists  in  large  beds,  a  few  feet 
below  the  saline  soil,  or  forming  that  soil  in  various  places,  from  Arica  on  the  north  and 
west,  to  the  course  of  the  river  Loa  on  the  south.  There  is  a  large  deposit  in  the  district 
of  Tarapaca.  It  is  found  in  distinct  strata,  a  thin  layer  of  brown  loam  separating  the 
parts.^ 

Native  nitrate  of  soda,  in  fractured  masses,  has  a  granular  structure,  arising  from  the 
aggregation  of  irregular  rhombic  crystals,  varying  from  fine  grained  to  coarse  grained. 
Colour,  from  snow  white  to  reddish  brown  or  grey.  Odour  peculiar ;  and,  when  warmed, 
resembling  chloride  of  iodine  dissolved  in  water.  Its  average  composition  is  nitrate  of 
soda,  64'98 ;  sulphate  of  soda,  3'00;  chloride  of  sodium,  28'69  ;  iodic  salts,  Q'&S;  s/iells 
and  marl,  S-GO^OO-QO." 

ExTRACTio.^f. — "The  richest  masses  of  the  native  salt  are  blasted  or  broken, 
and  divided  into  small  portions ;  with  these  copper  kettles  are  in  part  filled, 
and  water,  or  the  mother  water  of  former  operations,  is  added,  and  heat 
applied,  until  a  boiling  and  saturated  solution  is  obtained.  The  solution  is 
transferred  to  wooden  coolers,  where  the  nitrate  of  soda  crystallises.  The  un- 
dissolved salt  remaining  in  the  kettles  is  thrown  aside,  fresh  salt  being  used 
each  time,  although  not  one  half  of  the  nitrate  of  soda  is  dissolved.  The 
coolers  are  emptied  after  the  crystals  of  nitrate  have  ceased  to  form :  it  is 
dried,  packed  in  bags,  and  sent  to  the  coast  on  mules." 


'  Memoires  do.  VAcademie  Royale  des  Sciences,  1736,  p.  215. 
=  Oimsc.  ii.  331.  . 

•■'  Hayes;  in  Sillimnn's  Jnurnal;  also  in  The,  Chemist,  for  Febrnary,  1841,  No.  xiv.  p.  43. 
■Rivcro, 'in  the  Edinh.  Phil.  Jav.rn.  vol.  vii.  p.  184,  Ediiib.  1822. 
■»  Ibid. 
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Commerce.— In  1839,  duty  (6d.  per  cwt.)  was  paid  on  107,922  cwts. 
In  1840,  on  130,211  cwts.^ 

Crude  Nitrate  of  Soda. — The  rough  or  crude  Chili  saltpetre  {aodcB 
nitras  criidus  ;  nitrttm  cuhicum)  imported  into  Europe  consists  of  crystals 
liaving  a  dirty  or  brownish  appearance.  Its  composition  is  said  to  be  as 
follows  : — 


potash 


"  lime  .... 
Chloride  of  sodiiim. 


Water   

Insoluhle  matter. 


Eoffstetter. 

..  94-29   

Lecanu. 
....    96-70  .... 

Wittsiein. 
99-63 

0-43  .... 

..     0-86    ...  . 

.  1-99   

....      1-30  .... 

0-37 

.  0-24   

..  1-99   

....     2-00  .... 

0-20   

100-00 

10000 

100-00 

Also  small  quantities  of  iodide  of  sodium  and  iodate  of  soda  (Lembert). 

The  small  quantities  of  the  iodic  salts  found  in  Chili  saltpetre  explains  a 
fact  elsewhere  noticed,  that  commercial  nitric  acid  (which  is  frequently 
obtained  from  tliis  salt)  sometimes  contains  iodine. 

After  its  arrival  in  this  country,  the  crude  Chili  saltpetre  is  refined  by 
solution  and  re-crystallisation.  The  salt  is  then  termed  refined  nitrate  of 
soda  {sod(B  nitras  dejiuratiis). 

Properties. — It  usually  crystallises  in  obtuse  rhombohedral  crystals,  which 
belong  to  the  rhombohedral  system.  Its  taste  is  somewhat  bitter.  In  moist 
air  it  is  slightly  deliquescent.  It  is  soluble  in  about  two  parts  of  cold  water, 
and  in  less  than  its  own  weight  at  212°.    It  fuses  by  heat. 

Characteristics. — As  a  nitrate,  it  is  known  by  the  characters  of  this  class 
of  salts  already  stated ;  and  the  nature  of  its  base  is  recognised  by  the  tests 
for  soda.  The  yellow  colour  which  it  communicates  to  flame,  as  well  as  the 
shape  of  its  crystals,  readily  distinguish  it  from  nitrate  of  potash. 

Composition. — Crystallised  nitrate  of  soda  is  anhydrous. 

Atoms.    Uq.  Wt.      Per  Cent.    LongcJiamf.  Wenzel. 

Soda    1    81    36-47    36-75    37-5 

Nitric  Acid    1    54    63-53    63  25    62-5 


Crystallised  Nitrate  of  Soda .  1    85    100-00    100-00    100-0 

Impurities. — See  Potassfje  Nitras,  p.  540. 

Physiological  Effects. — Its  effects  are  similar  to  those  of  nitrate  of 
potash.  According  to  'Wolfers,^  from  two  to  four  drachms  of  it  may  be  taken 
daily  without  any  hurtful  effect.  Yelseii  states  that  it  does  not  so  readily 
disturb  digestion  as  nitrate  of  potash. 

Uses. — It  is  not  employed  in  medicine  in  this  country.  As  a  substitute 
for  nitrate  of  potash,  it  is  used  in  the  manufacture  of  nitric  and  sulphuric 
acids.  It  is  employed  by  firework-makers ;  and  also  as  a  manure,  especially 
for  wheat.^  On  account  of  its  dehquescence,  it  is  unfit  for  the  manufactiu-e 
of  gunpowder. 


>  Trade  List,  Jan.  5,  1841. 

^  Richtcr,  Ausfiihr,  Arzneim.'^Si.  iv.  S.  251. 

'  Journal  of  the  Roijal  Agricultural  Soeicty  of  England,  for  1840  and  1841. 
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69.  SOD^  AC  ETAS.  — ACETATE  OF  SODA. 

Formula  NaO,C-'E^03;  or  NaO.A.    Equivaleni  Weight  82. 

History. — This  salt  was  first  described  by  Baron,  in  1747  but,  according 
to  Dulk,^  its  real  discoverer  was  P.  Meyer,  in  1677.  It  was  formerly  called 
■terra  foliata  tartari  crijstaUuata,  or  terra  Jhliata  mineraliH. 

Prepauation. — Acetate  of  soda  is  usually  prepared  by  makers  of  pyro- 
ligneous  acid,  and  the  mode  of  manufacturing  it  will  be  found  described 
in  the  processes  for  preparing  Acetic  Acid.  It  is  procured  by  saturating 
acetic  acid  by  carbonate  of  soda,  and  evaporating  the  solution  so  that  crystals 
may  form. 

The  Bublin  College  orders  it  to  be  prepared  by  saturating  the  Acetic  Acid  of  Commerce 
with  Carbonate  of  Soda.— Take  of  Crystallised  Carbonate  of  Soda  of  Commerce,  lb.  i.,  or 
a  sufficient  quantity ;  Acetic  Acid  of  Commerce  (sp.  gr.  1-044),  Oj.  To  the  Acid,  placed 
in  a  porcelain  capsule,  add  by  degrees  the  Carbonate  of  Soda,  and,  taking  care  that  there 
shall  be  a  slight  excess  of  acid,  evaporate  the  resulting  solution  till  a  pellicle  begins  to 
form  on  its  surface,  and  set  it  by  to  crystallise.  The  crystals,  when  drained  of  the 
mother  liquor,  and  dried  by  short  exposure  to  air  on  a  porous  brick,  should  be  enclosed 
in  a  well  -stoppered  bottle. 

Properties.— This  salt  crystallises  in  oblique  rhombic  prisms.  _  Geiger^ 
says  that  a  saturated  solution  of  tliis  salt  does  not  readily  crystallise  when 
cooled  in  a  tall  glass  vessel  unless  some  pointed  or  angular  body  be  introduced. 
Its  taste  is  cooling,  saline,  and  bitterish.  Exposed  to  the  air,  at  ordinary 
temperatures,  the  crystals  undergo  little  change ;  but  in  dry  and  warm  air  they 
effloresce  and  become  anhydrous.  When  heated,  they  first  undergo  the  watery 
fusion,  then  give  out  their  water  of  crystallisation,  and  afterwards  enter  into 
igneous  fusion.  At  a  red  heat  they  are  decomposed,  and  yield,_as  a  residue, 
a  mixture  of  charcoal  and  carbonate  of  soda.  They  are  soluble  in  about  three 
parts  of  cold  water,  and  are  slightly  soluble  in  alcohol.  [When  incinerated 
in  a  close  vessel,  the  residue  is  Soda  flux,  which,  from  its  not  being  deli- 
quescent, is  better  adapted  than  black  flux  for  the  reduction  of  the  oxides  of 
arsenic,  cadmium,  and  other  volatile  metals. — Ed.] 

Characteristics.— As  an  acetate,  this  salt  is  recognised  by  the  evolution 
of  the  vapour  of  acetic  acid  when  oil  of  vitriol  is  poured  over  it.  That  it  is  a 
soda  salt  is  shown  by  the  characters  already  described  for  this  base. 

Composition. — The  following  is  the  composition  of  this  salt : — 

Atoms.       Eq.  Wt.       Per  Cent.  Berzelius. 

5  .    1    31    32-8    22-94 

^""^f.  1  51    37-5    86-95 

::::::  _^  

Crystallised  Acetate  of  Soda    1    136    100-0    100-00 

Purity  —It  should  be  white  and  perfectly  neutral  to  test-papers  (litmus 
and  turmeric).  The  presence  of  sulphuric  acid  or  a  sulphate  may  be  recog- 
nised by  chloride  of  barium,  which  occasions  with  this  acid  a  white  precipitate 
insoluble  in  nitric  acid.     If  nitrate  of  silver  cause  a  white  precipitate 

'  Thomson's  Chem.  of  Liorg.  Bod.  vol.  ii.  p.  464. 
=  Die  Freim.  P/iarm.  nbcrs  u.  eriiiut. 
'  llanb.  d.  Phar.  1  Bd.  150,  3  Aufl. 
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insoluble  in  both  water  and  iiitrio  acid,  but  soluble  in  ammonia,  the  presence 
of  a  chloride  is  to  be  inferred.  Potash  may  be  recognised  by  the  beiore- 
mentioned  tests  for  this  base,  as  well  as  by  the  deliquescence  of  the  suspected 

^^Physiological  Effects.— Acetate  of  soda  operates  on  the  body  like  acetate 
of  potash  (see  ante,  p.  546),  but  it  is  probably  somewhat  milder  m  its  action. 

Uses.— It  is  rarely  employed  for  medicinal  purposes.  It  may,  however,  be 
used  as  a  substitute  for  acetate  of  potash,  over  which  it  has  the  advantage  of 
not  being  deliquescent.  In  pharmacy  and  the  arts  it  is  largely  employed  lu 
the  manufacture  of  acetic  acid. 

Administration.— The  dose  of  it,  as  a  diuretic,  is  from  3j.  to  51J 

70.  Sodse  Valerianas.  — Valerianate  of  Soda. 

The  Dublin  is  the  only  British  College  which  gives  a  formula  for  the  preparation  of 

this  salt.  1    -i  P      a  •^ 

Take  of  bichromate  of  potash,  reduced  to  powder,  nine  ounces ;  fusel  oil,  four  fluidounces ; 
oil  of  vitrol  of  commerce,  six  fluidounces  and  a  half ;  water,  half  a  gallon ;  solution  of 
caustic  soda,  one  pint,  or  as  much  as  is  sufiacient.  Dilute  the  oil  of  vitriol  with  ten  ounces, 
and  dissolve  with  the  aid  of  heat  the  bichromate  of  potash  in  the  remainder  of  the  water. 
AVhen  both  solutions  have  cooled  down  to  nearly  the  teinperature  of  the  atmosphere,  place 
them  in  a  matrass,  and  having  added  the  fusel  oil,  mix  well  by  repeated  shaking,  until  the 
temperature  of  the  mixture  which  first  rises  to  about  150°  has  fallen  to  80°  or  90°.  The 
matrass  havine  been  now  connected  with  a  condenser,  heat  is  to  be  applied,  so  as  to  distil 
over  about  half  a  gallon  of  the  liquid.  Let  this,  when  exactly  saturated  with  the  solution 
of  caustic  soda,  be  separated  from  a  little  oU  that  floats  on  its  surface,  and  evaporated  down 
until,  the  escape  of  aqueous  vapour  having  entirely  ceased,  the  residual  salt  is  partially 
liquefied.  The  heat  should  now  be  withdrawn,  and  when  the  valerianate  of  soda  has  con- 
creted, it  is,  while  still  warm,  to  be  divided  into  fragments,  and  preserved  in  a  well- 
stoppered  bottle. 


71.  Sodee  Tartras.— Neutral  or  Bibasic  Tartrate  of  Soda. 

Formula  m^D^G^WO^^ ;  or  2NaO,T.    Equivalent  Weight  194;. 

This  salt  is  obtained  by  saturating  a  solution  of  tartaric  acid  with  either  the  carbonate 
or  bicarbonate  of  soda.  It  is  formed,  therefore,  in  the  preparation  of  the  effervescing 
draught  made  with  the  above  ingredient,  or  when  soda-powders  (see  ante,  p.  568)  are 
dissolved  in  water.  By  evaparation  the  solution  yields  acicalar  crystals  of  tartrate  of 
soda  containing  four  atoms  of  water  of  crystallisation,  2NaO,T,4HO.  They  are  soluble 
in  their  own  weight  of  water ;  but  are  insoluble  in  alcohol.  In  its  mediciaal  properties, 
tartrate  of  soda  resembles  the  tartrate  of  potash.  It  is  a  gentle  aperient.  If  it  be  given 
so  as  to  become  absorbed,  it  operates  as  a  diuretic,  and  renders  the  urine  alkaline  (see  antey 
p.  183).  It  may  be  used,  therefore,  in  lithic  acid  deposits,  but  is  by  some  considered 
objectionable  when  there  are  phospliatic  deposits  in  the  urine.  Dose,  as  a  purgative,  5ij. 
to  5iv.  or  more.  As  a  diuretic  or  lithic  it  must  be  given  in  smaller  doses,  and  largely 
diluted  with  water,  so  as  to  ensure  its  absorption. — By  adding  to  an  aqueous  solution  of 
150  grains  of  crystallised  tartaric  acid,  either  168  grains  of  bicarbonate  of  soda  or  286 
grains  of  crystallised  neutral  carbonate,  we  obtain,  in  solution,  tartrate  of  soda  equal  to, 
232  grains  (or  nearly  5iv..)  of  the  crystallised  salt. 

72.  POTASS-ffi  ET  SOD^  TARTRAS.  — TARTRATE  OP 

POTASH  AND  SODA. 

History. — This  salt  was  discovered  by  ScignetLc,  an  a])othecary  at  Uochelle, 
in  1672;  and  hence  it  is  frequently  termed  Seiynutie's  salt,  or  sel  de 
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Hgtiette}  Its  composition  was  discovered  by  Boulduc  and  Geoffroy  in 
J  cal  ed  It  alkaline  salt,  sal  poli/chrest,  and  Rochelle  salt  isal 

Rujjellmsis  yel  Eochellense).  To  distinguish  it  from  the  sal  polychrest 
(sulphate  of  potash)  of  other  writers,  it  is  sometimes  denominated  voly- 
chrestum  Seignetti.  It  is  often  called  tartarised  soda  {soda  iarlarizaia 
seu  natron  tartarizatum) .  In  the  London  Pharmacopoeia  it  is  denominated 
sodce  potassio-tartras  ;  but  the  term  ;>o^a**(e  sodio-tartras  would  be  pro- 
bably more  correct.    The  Dublin  CoUege  calls  it  sodce  et  potassoi  tartras. 

Peepakation.— Two  of  the  British  Colleges  give  directions  for  its  prepara- 
tion : —  ^ 

T\iQMinburgh  College  orders  of  Bitartrate  of  Potash,  powdered,  ^xvj.;  Carbonate  of 
boda,  §xjj. ;  Boiling  Water,  Oiv,  Proceed  for  this  preparation  exactly  as  for  the  Tartrate 
01  Potash. 

The  pMin  CoUege  gives  the  following  directions  :— Take  of  Crystallised  Carbonate  of 
boda  of  Commerce,  ^ix. ;  White  Bitartrate  of  Potash,  in  fine  powder,  3xij.  or  a  sufficient 
quantity ;  Distilled  Water,  Cong.  ss.  Dissolve  the  carbonate  of  soda  in  the  water  and 
to  the  solution,  while  boiling  hot,  gradually  add  the  bitartrate,  until  a  neutral  solution  is 
obtained.  Let  this  be  filtered,  evaporated  till  a  pellicle  falls  on  its  surface,  and  then  set 
to  crystallise.  After  twelve  hours,  the  solution  should  be  decanted  off  the  crystals,  and 
then,  when  dned  on  blottmg  paper,  should  be  preserved  in  a  bottle.  By  further  concen- 
trating the  decanted  solution,  and  cooling  it,  an  additional  crop  of  crystals  may  be  obtained. 

In  this  process  the  excess  of  acid  in  the  bitartrate  of  potash  is  saturated  by 
the  soda  of  the  carbonate ;  while  the  carbonic  acid  of  the  latter  is  disengaged. 

Peoperties.— This  salt  is  met  ,with  in  large,  transparent,  and  regularly- 
shaped  right  rhombic  prisms ;  but,  curiously  enough,  the  crystals  are  frequently 
PiG.  100.  Fig.  101.         produced  in  halves  (as  in  fig.  101). 

Their  taste  is  mildly  sahne  and 
bitter.  Exposed  to  the  air,  they 
slightly  effloresce.  When  heated, 
M  y  ^  they  undergo  the  watery  fusion, 
evolve  their  water  of  crystalUsation, 
and  are  decomposed  :  the  residue 
consists  of  charcoal  and  the  car- 


J- 
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Prism  of  Rochelle  Natural  Half       ^^^'^^^^     Potash  and  soda  They 

Salt.  of  ditto.  ^I'e  readily  soluble  m  cold,  and 

still  more  so  in  hot  water. 
Characteristics. — This  salt  may  be  recognised  by  the  shape  and  size  of  the 
crystals.  Sulphuric  acid  added  to  the  aqueous  solution  throws  down  small 
crystals  of  bitartrate  of  potash ;  perchloric  acid  throws  down  perchlorate  of 
potash ;  while  the  bichloride  of  platinum  produces  a  yellow  precipitate. 
When  heated,  Eochelle  salt  is  decomposed, — various  volatile  substances 
are  evolved,  and  the  odour  of  caramel  is  given  out.  If  the  residuum  be  digested 
in  hydrochloric  acid,  we  obtain  a  solution  of  the  chlorides  of  sodium  and 
potassium :  the  chloride  of  potassium  may  be  precipitated  by  bichloride  of 
platinum,  leaving  chloride  of  sodium  in  solution,  which  may  be  detected  by 
the  tests  already  mentioned  for  this  salt  (see  aiite,  p.  586). 

Ptoity.— -Entirely  and  easily  soluble  in  5  parts  of  boiling  water  :  37  grains  in  solution 
are  not  entirely  precipitated  by  43  grains  of  nitrate  of  lead. — Ph.  Edin. 
It  is  dissolved  by  water  :  the  solution  does  not  alter  the  colour  of  turmeric  or  litmus 


Bcckraauii's  Ilisl.  of  Invent,  vol.  iv.  p.  CIG. 


Soda  and  Potash  Soaps  :^History. 


599 


On  the  addition  of  sulphuric  acid  bitartrate  of  potash  is  precipitated.  On  the  addition  of 
nitrate  of  silver  or  chloride  of  barium  nothing  is  thrown  down,  or  should  there  be  any 
precipitate,  it  is  redissolved  by  the  addition  of  water.— P/i.  Lond. 

Composition —The  composition  of  this  salt  is  as  follows  :— 

Ats.  Eq.Wt.   P.Ct.   Schulze.  Ats.  Eq.Wt.  P.Ct. 

Soda                                            1  ••  31  ..  ip-3  ..  13-3  1  r Tartrate  Potash  1  ..  114  ..  37*8 

Potash                                       1  ••  48..  15-9..  If  3  (  I  ^j^^t^^te  goja^  ^       97.,  32-2 

TartaricAcid                                 1..  132  ,.  43-8..  41  3  f  l^^^ter   10..    90..  30  0 

Water  13..  90..  30^..  ^1 )  _     

Crystlsd.  Tart.  Of  Potash  and  Soda  1  ..  301  ..  100-0  ..  lOO  O    I  ..  301  ..  100  0 

Dr.  Thomson^  says,  that  when  the  crystals  are  free  from  all  adhering 
moisture,  they  contain  only  eight  atoms  (or  25-4  per  cent.)  of  water  of 
crystallisation,  and  their  equivalent  weight  is  283.  Mr.  R.  Phillips  also  states 
that  the  water  of  crystallisation  is  only  eight  atoms. 

Physiological  Effects.— It  is  a  mild,  laxative,  cooling  salt,  very  analogous 
in  its  effects  to  the  tartrate  of  potash.  Sundelin2  gays  it  is  uncertain  as  a 
piu-gative— sometimes  failing,  at  others  acting  very  slowly,  but  strongly,  and 
with  violent  abdominal  pain.  He  thinks  it  may  be  completely  replaced  iii 
practice  by  a  mixture  of  magnesia  and  sulphate  of  magnesia.  When  given  m 
the  form  of  dilute  solution,  and  so  as  not  to  excite  purging,  it  becomes  absorbed, 
and  renders  the  urine  alkaline  (see  ante,  p.  184,  for  a  notice  of  Laveran  and 
Millon's  experiments).  Hence  its  use  should  be  carefully  avoided  in  persons 
suffering  with  phosphatic  deposits  in  the  urine. 

Uses. — It  is  commonly  employed  as  a  mild  aperient  for  females  and  _  other 
delicate  persons.  It  may  be  used  with  advantage  by  those  who  are  subject  tt> 
excessive  secretion  of  lithic  acid  or  the  lithates. 

Administration.— It  is  given  in  doses  of  from  ^ij.  to  5vj.  or  ^j.  It  should 
be  exhibited  largely  diluted  with  water.  A  very  convenient  mode  of  exhibition 
is  in  combination  with  bicarbonate  of  soda  and  tartaric  acid  in  an  effervescing 
condition  (vide  Seidlitz  Fowders,  p.  567). 


73.  SAPONES  SODAICI  ET  POTASSICI.  -  SODA  AND 

POTASH  SOAPS. 

History. — The  term  soap  {sapo)  is  usually  applied  to  a  combination  of 
one  or  more  fatty  acids  with  a  salifiable  oxi-base ;  but  it  has  also  been  extended 
to  a  compound  of  a  resinous  acid  with  an  alkali.  The  substances,  therefore, 
which  at  the  present  time  bear  the  name  of  soaps,  may  be  thus  arranged  : — 

Examples. 

/  Ammoniacal....  Linimentum  Jmmoiiia,  Ph.  L. 

^  Soluble  or  alkaline    J  Soda-soaps   iS^/yo,  Ph.L. ;  Sapo  hispajiictcs. 

N  '  Potash-soaps .. .  Sapo  mollis,  Vh.lj. 

1.  l^atty  soaps  j  f  Earthy    Linimentum  Calcis,Vh.m. 

insoluble  [  Metallic  (plasters)    Bmplastrum  Flumlii,  Ph.  L. 

2.  Resinous  soaps   Sapo  guaidnus,  ^c.  Ph.  Boruss. 

On  the  present  occasion  it  is  intended  to  notice  the  soaps  composed  of  fatty 
acids  combined  with  potash  or  soda,  and  which  constitute  the  c.ommonhi 
so  called.    These  substances,  chemically  speaking,  are  oleates,  marr/aratcs, 

'  First  Princip/es,  ii.  4'liO. 
^  Hand,  d,  lleilmittellehre. 
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and  stcurates  of  potash  or  mda  {jwtafisa)  vel  soda:  oleates,  marf/aratefi,  et 
s tea  rates). 

The  Hebrew  word  horith.  translated  in  our  version  of  the  Bible^  soap,  is, 
bv  most  commentators,  supposed  to  refer  to  a  plant,  or  to  tlie  alkaline  ashes 
of  some  plant.  Pliny/  who  mentions  soap,  says  it  was  invented  by  the  Gauls 
to  render  the  hair  golden-coloured.  It  is  made,  he  adds,  of  tallow  and  aslies, 
the  best  being  prepared  with  beech-wood  ashes  and  goats'  tallow.  He  further- 
states  that  there  are  two  kinds  of  it— one  thick  [sapo  spissus),  the  other  liquid 
[sapo  Uquidus),  both  being  used  in  Germany,  but  more  by  the  men  than  by 
the  women.  In  the  excavations  made  at  Pompeii,  a  complete  soap-boiler's  shop 
was  discovered,  with  the  soap  still  perfect,  though  it  must  have  been  manu- 
factured for  more  than  1700  years.^ 

Natural  History. — Soap  is  always  an  artificial  product,  unless  the  spon- 
taneous formation  of  adipocere  from  dead  animal  matter  be  considered  an 
exception  to  this  statement.  This  substance  appears,  from  the  analysis  of 
Chevreul,  to  consist  of  a  small  quantity  of  ammonia,  of  potash,  and  lime, 
united  to  much  margaric  acid  and  a  very  little  oleic  acid. 

Preparation. — The  following  is  a  concise  account  of  the  principles  of 
soap-making  : — "  In  order  to  form  soap,  the  oil  or  fat  is  boiled  with  a  solution 
of  caustic  potash  or  soda,  till  the  whole  forms  a  thick,  viscid  emulsion,  which 
can  be  drawn  out  into  long,  clear  threads.    If  not  clear,  either  water  or  alkali 
must  be  added,  according  as  the  turbidity  depends  on  undecomposed  oil,  or 
on  a  deficiency  of  water.    When  tho  saponificalion  is  complete,  the  next  step 
is  to  separate  the  soap  from  the  excess  of  alkali,  the  glycerine,  and  the  super- 
fluous water.    This  may  be  effected  by  boiling  down  till  the  alkaline  lye 
becomes  very  concentrated,  when  the  soap  becomes  insoluble,  and  rises  to 
the  surface.    The  same  end  is  attained  by  adding  very  strong  ley  or  com- 
mon salt,  both  of  which  render  the  soap  insoluble  when  added  in  sufficient 
quantity ;  soap  being  absolutely  insoluble  in  alkaline  ley  of  a  certain  strength, 
as  well  as  in  a  saturated  solution  of  common  salt.    The  separation  is  known 
to  be  complete  when  the  liquid  ceases  to  froth  in  boiling ;  and  the  soap  is  ladled 
oif  into  moulds,  where  it  is  well  stirred  to  favour  the  separation  of  the  liquid, 
M^iich  should  run  ofi"  from  its  surface  like  water  from  fat.    The  soap  brought 
to  this  state  in  the  first  operation  is  called  grain  soap,  from  its  separating  in 
grainy  particles  at  first.    It  may  be  further  purified  by  repeating  the  process 
of  dissolving  in  alkaline  ley,  and  separating  it  by  the  addition  of  salt.  In 
this  process  the  impurities  subside,  and  the  soap  generally  takes  up  more 
water;  so  that,  although  whiter,  it  is  less  strong.    White  soap,  for  example, 
commonly  contains  45  to  60  per  cent  of  water ;  while  grain  soap  contains  25 
to  30  per  cent.    No  doubt  it  may  be  again  procured  with  as  little  water  as  at 
first  ;  but  it  is  the  fluidity  caused  by  the  additional  water  that  allows  the 
impurities  to  subside,  and  the  soap  to  become  white.    What  is  called  marbled 
[or  mottled~\  soap  is  grain  soap  which  has  not  been  subjected  to  purification  ; 
and  the  grey,  blue,  and  green  colours  in  it  arise  principally  from  the  presence 
of  insoluble  soaps  of  oxide  of  iron  or  of  copper.    "  It  is  to  be  observed,  that 
when  common  salt  is  added  to  the  solution  of  a  soap  of  potash,  the  latter  is 


^  Jer.  ii.  22  ;  and  Mai.  iii.  2. 

-  Ilidoria  Nalii.ralis,  lib.  xxviii.  cnj).  51,  cd.  Valp. 

^  Parlic*,  (Virm.  Esxnijs,  ii.  5,  2d  edit. 
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converted  into  soda-soap,  entirely  or  partially,  according  to  the  quantity  of 
salt,  while  chloride  of  potassium  is  formed.  As  this  latter  salt  does  not  cause 
the  soap  to  separate  like  common  salt,  it  is  necessary  to  use  twice  as  much 
salt  to  separate  the  soap  when  it  has  been  made  with  potash.  If  a  soap  of 
potash  be  required,  it  must  be  separated  by  caustic  potash.  In  Germany, 
soda-soap  is  first  made  with  potash,  and  the  potash-soap  is  decomposed  by 
common  salt.  In  England  and  Trance,  soda-soap  is  made  directly  with  caustic 
soda. 

"  The  use  of  salt  in  this  important  process  depends  on  the  curious  fact, 
that  soap,  like  muscular  fibre  or  animal  membrane,  cannot  be  moistened  by  a 
saturated  solution  of  salt ;  that  is,  cannot  deprive  it  of  water.  On  the  other 
hand,  if  these  substances  be  moistened  with  water,  or  dissolved  in  it,  the 
addition  of  dry  salt  in  sufficient  quantity  will  remove  the  whole  of  the  water."'^ 

Theory  of  Saponification. — The  fixed  oils  and  fats,  as  they  occur  in 
nature,  are  for  the  most  part  mixtures  or  compounds  of  two  or  more  fatty 
salts,  Stearine,  margarine,  oleine,  cocinine  (or  coco-stearine),  jjalmitine, 
and  pJiocenine,  are  the  fatty  salts  of  most  frequent  occurrence  in  the  fats 
used  for  soap-making.  They  are  each  composed  of,  or  at  least  are  resolva- 
ble into,  a  sweet  basic  substance  called  glycerine,  or  the  oxide  of  glyceryle 
(C^H7,05),  and  a  fatty  acid.  Stearine  yields  stearic  acid;  margarine, 
margaric  acid;  oleine,  oleic  acid;  cocinine,  cocinic  acid ;  palmitine, 
palmitic  acid ;  Wi^^QC^mviQ,,  pliocenic  acid. 

Tallow  consists  chiefly  of  stearine  with  a  little  oleine.  Olwe  oil  is  composed  of  marga- 
rine and  oleine.  ^/»zo;zc?  oi7  contains  less  margarine  than  olive  oil.  Palm  oil  contains 
oleine,  margarine  (?),  and  about  two  thirds  of  its  weight  of  a  white  solid  fat,  called  palmi- 
tine.  Cocoa-7iut  oil  consists  of  coconine  and  oleine.  Train  or  fish  oil  consists  of  oleine 
and  phocenine. 

When  the  oils  and  fats  are  acted  on  by  a  solution  of  the  caustic  alkali,  the 
latter  unites  with  the  fatty  acid,  forming  a  soap,  and  disengages  glycerine, 
which  combines  with  water. 

The  following  diagram  illustrates  the  process  of  saponification  : — 

Materials.  Products. 

Caustic  Alkali     ^ — ■  Soap. 

Stearine,  Oleine,  &c.  &c.  {  ^atty  Acids  ....   — 

'         '  \  Glycerine   

"Water    ■  ■  - — '  Hydrated  Glycerine. 

The  phenomena  observed  during  the  action  of  resins  on  alkalies  are  different.  Resins 
usually  consist  of  one  or  more  acids,  which  combine  with  alkalies  to  form  resinous  salts  or 
soaps.  Thus,  ordinary  yellow  resin  (or  rosin)  consists  of  two  acids,  called  respectively 
piuic  (chiefly)  and  silvic  acids ;  and  a  soda  soap  made  of  tliis  substance  would,  therefore, 
be  a  mixture  of  pinate  and  silvate  of  soda. 

Properties. — The  consistence,  colour,  odour,  and  sp.  gr.  of  soap  vary  in 
the  different  varieties  of  this  substance.  The  taste  of  all  is  slightly  alkaline. 
All  the  alkaline  soaps  are  soluble  both  in  water  and  alcohol.  The  substance 
called  transparent  soap  is  prepared  by  evaporating  an  alcoholic  solution  of 
pure  soap.  When  heated,  soap  fuses,  swells  up,  and  is  decomposed,  leaving 
a  residunm  of  charcoal  and  alkaline  carbonate.  Most  of  the  acids  decompose 
soap  :  they  unite  with  the  alkaline  base,  and  separate  the  fatty  acids.  The 
earthy  salts  (as  sulphate  of  lime,  sulphate  of  magnesia,  alum,  &c,)  also 
decompose  soap  :  the  fatty  acids  unite  with  the  earth  to  form  an  insoluble 


'  Licbig,  in  Turner's  Elemmts  of  Chemist)^,  8th  edit.  p.  1118. 
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earthy  soap,  while  the  alkali  of  the  soap  combines  with  the  acid  of  the  salt. 
Ihe  hardm'ss  oi  sea,  sprnig,  and  well  watc.r,  depends  on  the  earthy  sahs 
(principally  sulphate  of  hme),  which  decompose  soap  (see  ante  p  29'^)  • 
hence  tincture  of  soap  may  be  used  as  a  test  of  the  hardness  or  softness  of 
common  waters. 

The  following  diagram  explains  the  action  of  sulphate  of  lime  on  soap  :— 

Materials.    Products. 

^"''P  {  f Sty  Acids  ::Z:^Alkaline  sulphate. 


Sulphate  of  Lime  f  Sulphuric  Acid  .. 

  —^^^^  Insoluble  Calcareous  Soap. 

The  metallic  salts  decompose  soap,  and  give  rise  to  metalline  insoluble 
soaps. 

Characteo'istics. — Soap  may  be  partly  recognised  by  its  physical  properties, 
especially  by  its  feel,  which  is  so  well  known  that  it  is  usually  called  aoajiy. 
The  solubility  of  soap  in  water  and  alcohol  is  an  important  character,  as  well 
as  its  detergent  quality,  which  depends  on  its  power  of  rendering  fatty  and 
other  matters  soluble  in  water.  The  effect  of  heat  on  it  also  deserves  notice  : 
if  the  carbonaceous  residuum  be  digested  in  weak  hydrochloric  acid,  and  the 
solution  filtered  and  concentrated  by  evaporation,  the  nature  of  the  alkahne 
base  may  be  ascertained  by  applying  the  tests  for  potash  and  soda.  Lastly, 
the  action  of  acids  and  earthy  and  metalhc  salts  on  a  solution  of  soap,  as 
already  noticed,  serves  to  recognise  soap. 

Vaiueties. — A  considerable  number  of  soda  and  potash  soaps  are  met  with 
in  commerce.  Of  these,  some  are  hard,  others  soft ;  the  former  are  pre- 
pared with  soda,  the  latter  with  potash.  This  circumstance,  therefore,  forms 
the  ground  of  their  division  into  two  classes. 

Class  1.  Hard  or  Soda  Soap ;  Sapo  Sodaicus ;  Saj)o  natrimis ;  Sajio 
durus  ;  Sapo  sjnssus,  Pliny  ? — The  qualities  of  the  hard  or  soda  soaps  vary 
according  to  the  nature  of  the  fatty  matters  with  which  these  substances  are 
prepared, 

1.  Castile  or  Spanish  Soap ;  Sapo;  Sapo  ex  oliva  oleo  et  sodce  confectus,  L. ;  Sapo  dzirus ; 
Spanish  or  Castile  Soap  made  with  olive  oil  and  soda,  E. ;  Sapo  durus,  D. ;  Sapo  Eispa- 
nicus ;  Sapo  Castiliensis ;  Marseilles  or  Venetian  Soap  ;  Olive  Oil  Soda  Soap. — Tliis  is 
prepared  with  oUve  oil  and  a  solution  of  caustic  soda.  When  pure,  it  has  very  little 
odour.  It  is  hard,  but  in  the  fresh  state  may  be  easily  worked  or  kneaded  between  the 
fingers ;  by  keeping  in  warm  air  it  becomes  dry  and  pulverisable.  It  should  not  feel 
greasy,  have  a  rancid  odour,  communicate  an  oily  substance  to  paper,  nor  be  covered  with 
a  sahne  elSorescence;  but  should  dissolve  completely  and  readily  in  distilled  water  or  alcohol. 
Two  varieties  of  it  are  known  in  commerce — the  white  and  the  marbled. 

a.  White  Castile  Soap. — This  is  purer  than  the  following  variety,  but  it  is  a  weaker 
soap  {i.  e.  it  contains  more  water). 

/3.  Marbled  Castile  Soap. — This  variety  is  harder  than  the  white  kind.  The  marbled 
appearance  is  produced  by  adding  to  the  soap,  as  soon  as  it  is  completely  made  and 
separated  from  the  spent  lye,  a  fresh  quantity  of  lye,  and  immediately  afterwards,  a  solution 
of  sulphate  of  iron.  A  precipitate  (probably  composed  of  black  oxide  of  hon,  sulphuret  of 
iron,  and  iron-soap)  is  formed ;  and  this  gives  tlie  dark-coloiu-ed  streaks  to  the  soap  By 
exposure  to  the  air  these  streaks  become  red,  in  consequence,  probably,  of  the  conversion 
of  the  black  oxide  into  the  red  or  sesquioxide  of  iron. 

2.  Almond  Soap  ;  Almond  Oil  Soda  Soap  ;  Sapo  ami/ffdalinus,  French  Codex. — Tliis  is 
the  medicinal  soap  of  the  French.  It  is  prepared  witli  ten  parts  of  soap  boilers'  lye 
(a  solution  of  caustic  soda)  and  twenty-one  parts  of  idmoud  oil'  In  this  country  it 
is  used  as  a  toilet  soap. 

'  Soubeiran,  Nouveaii  I'raiio  de  Fharmacic,  t.  ii.  j).  582,  2de  edit. 
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White  Windsor 
part  of  olive  oil  and 


3  CoArviON  Soap  ;  Sapo  vulgans.  United  States  Pharmacopceia ;  Sapo  sebaceus,(^<i\g6r ; 
Animal  Oil  Soda  Soap.-'m^  is  prepai-ed  with  tallow  and  soda.  Two  kinds  ot  it  arc  m 
common  use,— soap  and  mottled  soap. 

a.  JFhite  Curd  Soap.— This  is  made  with  pure  or  white  tallow  and  soda 
Soap  belongs  to  this  class  of  soaps.   It  is  to  be  made  with  o 

nine  parts  of  tallow ;  and  scented.  p     i  .,  i  n  a 

iS.  Mottled  Soap.—Hhk  is  the  common  or  domestic  soap.— Refuse  kitchen  grease,  caUea 

kitchen  stuff,  is  used  in  its  preparation. 

4.  Yellow  Soap  ;  Rosin  Soap;  Resin  Soda  Soap.— Tins  is  prepared  with  taUow,  rosin, 
and  caustic  soda.   Palm  oil  is  also  frequently  employed  in  its  manufacture. 

5.  Cocoa-nut  Oil  Soap  ;  Marine  Soap.—TMis,  is  prepared  with  cocoa-nut  oil  (usuaUy 
mixed  with  tallow)  and  soda.    It  is  used  for  washing  with  sea  water. 

In  addition  to  the  precedmg  there  are  several  other  varieties  of  soda-soap  found 
m  commerce.  Toilet  or  fancij  soap  consists  essentially  of  one  of  the  preceding  kinds  of 
soap  mixed  with  some  fragrant  volatile  oil.  Silica  soap  is  a  hard  soap,  with  which  sihcate 
of  soda  is  incorporated.  Sand  soap  is  common  soap  intermixed  with  sand.  The  term  cla^ 
soap  may  be  given  to  proposed  mixtures  of  common  soap  with  pipe-clay,  fuller' s-earth, 
soap-stone,  or  porcelain  earth.  Chlorine  soap  is  intended  to  be  soap  mixed  or  combined 
with  an  alkaline  hypochlorite  (?)  {Cyanogen  soap  is  prepared  with  cyamde  of  potassium, 
and  is  used  for  removing  stains  produced  on  the  skin  by  salts  of  silver.— Ed.]  Bone  soap 
consists  of  ordinary  soap  intermixed  with  bone-gelatine  dissolved  in  caustic  potash :  it  is 
said  to  be  sold  under  the  name  of  Liverpool  poor  mans  soap} 

2.  Of  Soft  or  Potash  Soap  J  Sa^o  potassiciis ;  Sapo  halinus ;  Sapo 
millis ;  Sapo  liquidus,  Pliuy  ? — This  kind  of  soap  is  made  with  caustic 
potash  and  oil  or  fat. 

1.  Common  Sopt  Soap;  Sapo  mollis,  D. ;  Animal  Oil  Potash  Soap. — This  is  prepared 
with  fish  oil  (whale,  seal,  or  cod),  taUow,  and  potash.  Its  colour  is  brownish  or  yellowish  ; 
transparent,  mterspersed  with  white  specks  or  grains  of  stearic  soap  formed  by  the  tallow, 
and  which  give  the  soap  a  granular  texture  like  that  of  the  fig. 

2.  Olive  Oil  Potash  Soap;  Sapo  mollis,  L.  E. ;  Sapo  ex  olivce  oleo  et potassk  confectus, 
L. ;  Soft  soap  made  with  olive  oil  and  potash,  Ed. — This  is  ordered  in  the  London  and 
Edinburgh  Pharmacopoeia,  but  is  rarely  met  with. 

The  common  soft  soap,  made  with  fish  oil,  suet,  and  potash,  must  not  be  used  for  this. 
— Ph.  Lond. 

Composition. — The  following  is  the  composition  of  several  varieties  of  soap.^ 

Hahd  oe  Soda  Soaps. 


Constitutents. 

Marseilles  White. 

Marseilles 
Marbled. 

Foreign 
Castile, 
very  dry. 
Sp.  Gr. 
1-0705. 

London-made 
Castile, 
very  dry, 

Sp.  Gr.  0-9669. 

Glasg^ow 
White 
Soap. 

Cocoa-nut 
Oil  Soap. 
(Marine 
Soap.) 

(Braconnoi.) 
10-24 
68-40 
21-36 

(D'Arcet.) 
6 
60 
34 

(Thenard.) 
6 
64 
30 

(Ure.) 
9-U 
76.5 
14-5 

(Ure.) 
10-5 
75-2 
14-3 

(Ure.) 

'  6-4 
60-0 
33-6 

(Ure.) 
4-6 
22-0 
73-5 

Hard  or  Soda  Soap. . 

100-00 

100 

100 

100-0 

100-0 

1000 

100-0 

Soft  ok  Potash  Soaps. 


Constituents. 

London 
Soft  Soap. 

Glasgow 
Soft  Soap. 

(Ure.) 
8-5 

45-  0 

46-  5 

(Ure.) 
9-0 
43-7 
47-3 

100-0 

1000 

'  For  further  details,  see  Knnpp's  Chemical  Technology. 
*  See  Ginelin's  Ilandbuch  der  Chemie. 
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PuKiTT.-The  adulterations  of  soap  are  excess  of  water,  lime,  gypsum, 
pipe-claj,  or  sihca.    Ihe  first  may  be  known  by  the  consistence  of  the  soap 
and  the  great  loss  of  weight  which  this  substance  undergoes  in  dry  air  The 
other  impurities  may  be  detected  by  alcohol,  which  leaves  them  undissolved 

Physiological  Effects,  a.  On  Vegetables.— ^02^^,  used  as  a  manure, 
appears  to  promote  vegetation.^ 

^.  On  Afiimals.  —  It  does  not  appear  to  be  poisonous  to  animals 
Veterinarians  employ  it  as  a  diuretic,  and,  in  large  doses,  as  a  purgative. 

7.  On  Afa^z.— Soap  acts  very  much  like  the  alkalines,  already  noticed 
Its  local  operation,  however,  is  much  less  energetic  than  either  the  caustic 
or  even  the  carbonated  alkalies.  Hence  it  maybe  administered  in  con- 
siderable doses  without  causing  irritation  or  inflammation.  When  swallowed. 
It  very  readily  palls  the  appetite  and  disturbs  the  digestive  functions! 
Perhaps  these  efi'ects  depend  on  the  separation  of  the  fatty  acids  in 
the  stomach.  Probably  the  fatty  acids  become  more  or  less  completely 
digested,  for  soap  acts  on  the  general  system  like  the  alkalies  ;— it  promotes 
the  secretion  of  urine,  and  communicates  alkaline  properties  to  this  fluid.  In 
large  doses  it  acts  as  a  purgative.  I  knew  an  idiot  who  had  frequently  eaten 
large  lumps  of  soap  without  any  ill  effects ;  and  I  have  heard  of  a  pound  of  it 
being  swallowed  for  a  wager  ! 

Uses. — As  an  antacid,  soap  is  employed  in  poisoning  by  the  mineral 
acids  :  it  should  be  administered  in  the  form  of  a  strong  solution,  which 
effectually  neutralises  the  acid  without  acting  as  an  irritant.    So  also  in  those 
forms  of  dyspepsia  which  are  attended  with  an  excessive  formation  of  acid,  soap 
may  be  usefully  employed  to  neutrahse  it.    External  parts  burnt  with  the 
strong  mineral  acids,  or  with  phosphorus,  should  be  washed  with  a  solution 
of  soap.    As  a  litlion lytic,  soap  has  been  used  in  those  forms  of  lithiasis 
in  which  uric  acid  prevails.    A  mixture  of  soap  and  Lime-water  was  once 
considered  a  most  powerful  solvent  for  urinary  calcuh.    The  Hon.  Horace 
Walpole^  gained  great  relief  from  it.     By  the  action  of  lime-water  on 
it,  an  insoluble  calcareous  soap  and  a  solution  of  caustic  soda  are  formed. 
As  a  jmrgative,  soap  is  rarely  exhibited  alone  :  in  combination  with  rhubarb, 
it  may  be  employed  with  considerable  benefit  in  habitual  constipation  and 
disordered  conditions  of  the  biliary  functions.    In  the  form  of  enema, 
a  strong  solution  of  it  is  sometimes  used  with  great  relief  to  dissolve 
hardened  fseces,  and  to  reheve  obstinate  constipation.     As  a  resolve?it  or 
alterative,  it  was  once  much  esteemed  in  enlargements  and  various  chronic 
disorders  of  the  viscera  and  glands ;  and,  as  the  alkalies  have  been  found 
useful  in  the  same  diseases,  any  good  effects  which  may  have  been  obtained 
by  it  are  probably  referable  to  its  alkaline  base.     Externally,  soap  is  fre- 
quently employed  on  account  of  its  detergent,  lubricating,  and  discutient 
qualities.    Thus,  in  tinea  capitis,  scabies,  and  various  other  skin  diseases, 
ablution  night  and  morning  with  soap -water  greatly  contributes  to  the  cure. 
On  account  of  its  lubricating  qualities,  it  is  a  most  convenient  adjunct  to 
liniments.    The  use  of  the  liniment,  cerate,  and  plaster  of  soap,  are  noticed 
below.    Lastly,  soap  is  used  in  pharmacy  to  render  other  medicines  more 
soluble,  or  to  give  a  proper  consistence  to  vaiious  substances  for  the  making 


De  Caiidollc,  P/n/si.ol.  Vcgef.  p.  13'|.3. 
-  Pkilosophical  Transaciiom,  xlvii.  43  and  472. 
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of  pills.  Thus  it  is  a  constituent  of  various  pills  (e.  g.  Pilulm  Rhei  compositcE  ; 
Tiliihe.  Saponis  comjwsitcB ;  and  Pilulce  ScillcB  coinpositoi).  In  some 
cases  it  acts  as  the  adjuvans,  assisting  and  promoting  the  operation  ot  other 
medicines;  as  a  corrujens,  correcting  their  operation;  and  as  a  constituens, 
imparting  an  agreeable  or  convenient  form.  The  addition  of  soap  to  aloes  or 
extract  of  jalap  is  cited  by  Dr.  Paris^  as  an  instance  m  which  soap  fulfils  all 

tliree  of  these  objects.  .  ,     „       .  t 

Administration.— The  usual  dose  of  soap,  taken  in  a  pilular  lorra,  is  troni_ 
grs.  V.  to  5SS.  In  cases  of  poisoning  by  the  mineral  acids,  half  a  pint  of 
strong  solution  of  soap  should  be  instantly  administered. 

1.  IINIMENTM  SAP0!V1S,  L.  E.  D.;  Soap  Liniment;  Opodeldoc. 
•f  -(Soap,  5iij-.-;  Gamphor,  5j.;  Spirit  of  Rosemary,  f^xvj.  L  .D^-jCasule  Soap,  ^uss.; 

Camphor,  5x. ;  Spirit  of  Eosemary,  f^xviij. ;  Distilled  Water  f^ij.  L.  Castile 
Soap,  3v. ;  Camphor,  5ijss. ;  Volatile  Oil  of  Eosemary,  fsvj. ;  Eectified  Spirit, 
Oij.  ^.  Soap,  5ij.;  Camphor,  5j, ;  Spirit  of-Eosemary,"  f^xvj.  B.  The 
Limdon  College  orders  the  spirit  to  be  mixed  with  the  water,  and  the  soap  and 
camphor  to  be  added  afterwards ;  but  the  Edinburgh  and  Dublin  Colleges 
direct  the  soap  to  be  first  dissolved,  and  the  camphor  [and  oil,  subsequently. 
(The  Edinburgh  College  orders  the  mixture  to  be  agitated  briskly.)— If  made 
with  hard  soap,  as  directed  by  the  Pharmacopoeias,  this  preparation  is  apt  to 
solidify  in  cold  weather.  On  this  account  druggists  usually  substitute  common 
soft  soap.  The  only  objection  to  this  is  its  unpleasant  smell.  Soap  liniment 
is  used  as  a  stimulant  and  discutient,  as  well  as,  on  account  of  its  lubricating 
qualities,  in  local  pains,  sprains,  bruises,  rheumatism,  &c.  It  is  a  constituent 
of  Linimentum  Opii. 

2.  CERATUM  SAPOMS  COMPOSITM,  L.;  Soap  Cerate.  (Soap,  Bx. ; 
Wax,  5xiiss. ;  Oxide  of  Lead,  powdered,  3^v. ;  Olive  Oil,  Oj.;  Yinegar, 
Cong.  j.  Boil  the  vinegar  with  the  oxide  of  lead  over  a  slow  fire,  constantly 
stirring  them  until  they  incorporate ;  then  add  the  soap,  and  boil  again  in  .. 
like  manner,  until  all  the  moisture  is  evaporated  ;  lastly,  with  these  mix  the 
wax,  first  dissolved  in  the  oil.) — The  subacetate  of  lead,  formed  by  boiling  tlie 
oxide  of  lead  with  vinegar,  is  decomposed  by  the  soap,  the  soda  of  which 
combines  with  the  acetic  acid,  and  the  fatty  acids  with  the  oxide  of  lead. 
The  wax  and  oil  serve  to  give  consistence  to  the  preparation.  It  is  used  as  a 
mild  cooling  dressing  for  scrofulous  swellings,  and  other  local  inflammations, 
as  well  as  for  fractured  limbs :  in  the  latter  case,  its  principal  use  is  as  a  me- 
chanical support. 

3.  EMPLASTRUM  SAPONIS,  L.  E.  D. ;  Soap  Plaster.  (Soap,  sliced,  lb.  ss. ; 
Litharge  Plaster,  lb.  iij. ;  Eesin,  ^j-  L.  Litharge  Plaster,  5iv. ;  Gum  Plaster, 
5ij.;  Castile  Soap,  in  shavings,  ^j-  Mix  the  soap  with  the  liquefied  plaster, 
and  boil  down  to  a  proper  consistence,  E.)  — The  quantity  of  soap  here 
ordered  is  said  by  Mr.  Scanlan^  to  be  too  much  by  one  half;  *as  when  prepared 
by  the  formula  of  the  London  Pharmacopoeia  it  is  quite  pulverisable,  and  falls 
into  crumbs.  The  gum  plaster  ordered  by  the  Edinburgh  College  will  tend 
to  obviate  this  defect.    Boiling  is  unnecessary.     (Castile  Soap,  in  powder, 

'  Pharmacoloyia. 

'  Dr.  Montgomery,  Observations  on  the  Dublin  Pharmacoficeia,  p.  596. 
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3iv  ;  Litharge  Plaster,  lb.  iiss  To  the  plaster,  previously  melted  over  a 
gentle  fire  add  the  soap  and  heat  them  together,  until  they  are  thoroughly 
incorporated,  i).)-This  plaster,  spread  on  leather,  is  used  as  a  discutient  and 
mecliamcai  support. 

4.  EMPLASTRUM  RESINS,  D. ;  Adhesive  Plaster.  (Take  of  Resin  in 
powder,  3iv. ;  Castile  Soap,  m  powder,  ^ij. ;  Litharge  Plaster,  lbs.  ii.  To'  the 
litharge  plaster,  previously  melted  over  a  gentle  fire,  add  the  resin  and  soap 
and  mix  them  intimately.)— This  plaster  is  less  apt  to  irritate  than  the  litharge 
plaster  with  resin,  "  owing  to  the  much  smaller  proportion  of  resin.  It  is  a 
very  useful  application  to  those  abrasions  of  the  skin  which  take  place  in  con- 
sequence of  long  confinement  to  bed.i"  [The  Emplastrum  Resinoi  of  the 
London  and  Edinburgh  Pharmacopoeias  contains  no  soap.] 


Order  XIIL  COMPOUNDS  OF  LITHIUM. 

Lithium  (L=6-5)  is  the  metallic  base  of  the  alkali  lithia  (so  called  from  xiduos,  stony, 
because  it  is  exclusively  found  in  the  mineral  kingdom).  It  is  a  constituent  of  several 
minerals  {petalite,  trifhane  or  spodumene,  lepidolite,  ambUjgonite,  &c.)  It  is  also  found  in 
many  mineral  waters,  in  most  of  which  it  has  been  found  in  the  state  of  carbonate ;  but  in 
the  Pyrmont  and  Shatsch  waters  it  exists  in  the  form  of  sulphate;  m  the  Kreuznach 
waters  as  the  chloride ;  and  in  the  waters  of  Aix-la-ChapeUe  and  Burtscheid  it  is  found  in 
combination  with  phosphoric  acid  and  soda.  The  medicinal  properties  of  the  compounds 
of  hthium  are  unknown.  The  carbonate  is  the  only  one  of  them  which  it  has  been  pro- 
posed to  employ  therapeutically. 


74.  Lithise  Carbonas.  — Carbonate  of  Lithia. 

Formula,  LO,COl    Equivalent  Weight  36-5. 

Found  in  many  mmeral  waters ;  as  those  of  Franzensbad,  Klausen,  Lubien,  Elms,  Tephtz, 
Bihn,  Marienbad,  Kissingen,  Salzbrunn,  BuchsauerUng,  and  Karlsbad. 

Obtained  by  addmg  a  strong  solntion  of  carbonate  of  ammonia  to  a  solution  of  cither 
sulphate  of  hthia  or  chloride  of  hthium.  Or  by  decomposing  sulphate  of  htliia  by  acetate 
of  baryta,  and  calcining  the  resulting  acetate  of  htha,  by  which  it  is  converted  into  the 
carbonate.  As  usually  met  with,  carbonate  of  hthia  is  a  white  powder,  hke  carbonate  of 
magnesia.  It  has  a  slight  alkaline  taste,  and  is  soluble  in  water,  both  hot  and  cold;  but 
insoluble  in  alcohol.  Wlien  it  has  been  fused,  it  is  more  difficultly  soluble  in  water  than 
when  it  is  in  the  pulverulent  condition.  _  About  one  hundred  parts  of  cold  water  are  said 
to  dissolve' one  part  of  carbonate  of  Hthia.  It  dissolves  more  readily  in  water  holding  in 
solution  carbonic  acid,  by  which  bicarbonate  of  hthia  is  formed.  It  is  in  this  state,  pro- 
bably, that  it  exists  in  many  mineral  waters.'  By  dissolving  carbonate  of  hthia  in  hot 
water,  filtering  and  slowly  evaporatuig  the  solution,  crystals  of  the  carbonate  are  formed  : 
they  are  said  to  be  anhydrous.  A  solution  of  one  part  of  the  carbonate  m  1000  parts  of 
water  has  an  alkaline  reaction. 

Carbonate  of  Hthia  has  the  following  composition  : — 


Atoms. 

Bq.  Wt. 

Fer  Cent. 

Hermann, 

Schtifgoisch. 

...    14-5  ... 

...    39-726  .. 

....    39  ... 

39-83 

Carbonic  acid             1  ... 

...  22 

...    60-274  .. 

....    61  ... 

60-17 

Carbonate  of  Lilliia  1 

...    3G-5  ... 

..  100-000  .. 

....  100  ... 

..  100-00 

^  Dr.  Moutgomerj',  op.  cit.  p.  597. 
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No  experiments  have  hitherto  been  made  to  ascertain  the  effects  of  carbonate  1}'''^^^ 
when  swallowed ;  they  are  at  present,  therefore,  unknown.  On  account  oi  its  dilhcult 
sohibility,  its  local  action  is  not  very  energetic.  Like  the  other  alkaline  carbonates, 
carbonate  of  hthia  doubtless  becomes  absorbed,  and  is  eliminated  by  the  kidneys.  Analogy 
would  also  lead  us  to  infer  that  it  is  capable  of  rendering  the  urine  allcahne.  Although  it 
is  a  constituent  of  many  mineral  waters,  several  of  which  are  extensively  consumed,  its 
influence  in  them  is  quite  unknown.  It  probably  imparts  very  little  activity  to  them,  on 
account  of  the  very  minute  proportion  of  it  which  they  contain. 

Attention  has  of  late  years  been  draM'n  to  carbonate  of  lithia  as  a  solvent  for  uric  or 
lithic  acid  by  Lipowitz.'  Mr.  Alexander  Ure,^  and  Binswanger.^  Lipowitz  states,  that  one 
part  of  carbonate  of  litJiia  in  90  parts  of  water  dissolved  one  part  of  uric  acid  at  122°  I. ; 
or  four  parts  of  uric  acid  at  212°  F.  :  a  solution  of  urate  of  lithia  is  formed  while  cai-bonic 
acid  is  evolved.  Mr.  Ure  found  that  one  grain  of  carbonate  of  lithia,  dissolved  m 
an  ounce  of  distilled  water,  took  up,  at  98°  F.  (the  heat  of  the  blood),  2;3  grains  of  uric 
acid  :  and  he  says,  that  a  human  urinary  calculus,  composed  of  uric  acid  with  alternate 
lavers  of  oxalate  of  lime,  lost  five  grains  in  weight  by  digestion  for  five  hours  in  a  solution 
of  four  grains  of  carbonate  of  lithia  in  an  ounce  of  distilled  water,  at  a  blood-heat.  And 
Binswariger  states,  that  one  part  of  carbonate  of  lithia,  dissolved  in  120  parts  of  water, 
takes  up,  at  a  blood  heat,  nearly  four  parts  of  uric  acid.  From  the  experiments  of  both 
Ure  and  Binswanger  it  appears  that  carbonate  of  lithia  is  a  better  solvent  for  uric  acid, 
than  either  borax  or  the  alkaline  carbonates.  The  former  has  suggested  the  injection  of  a 
solution  of  carbonate  of  lithia  into  the  urinary  bladder  as  a  lithonlytic,  in  calculi  com- 
posed wholly  or  in  part  of  lithic  acid.  "  Of  all  the  various  menstrua  hitherto  recom- 
mended," says  Mr.  Ure,  "none  appears  to  promise  more  favourably  than  the  carbonate  of 
lithia,  from  the  promptitude  and  energy  with  which,  in  dilute  solution,  it  attacks  calculi 
of  this  description.  If  by  means  of  injections  we  can  reduce  a  stone  at  the  rate  of  a 
grain  or  more  an  hour,  as  the  above  experiment  would  lead  us  to  anticipa,te,  we  shall  not 
merely  diminish  the  positive  bulk  of  the  calculus,  but  further  loosen  its  cohesion;  disintegrate 
it,  so  to  speak,  causing  it  to  crumble  down,  and  be  washed  away  in  the  stream  of  urine. 
Cases  may  present  themselves  in  which  it  may  be  expedient  to  conjoin  the  use  of  the 
lithontriptor ;  but  only  occasionally,  and  at  long  intervals.  It  is  the  frequency  of  repe- 
tition which  renders  that  instrument  so  hazardous.  It  may  be  presumed,  moreover,  that 
the  plan  of  throwing  in  a  weak  solution  of  this  kind  would  generally  exercise  a  beneficial 
influence  in  obviating  irritation,  by  removing  the  sharp  angular  points  and  asperities  of 
the  broken  fragments,  where  the  practice  of  crushing  is  adopted." 

It  is  probable  that  the  internal  employment  of  the  carbonate  of  lithia  might  be  resorted 
to  with  advantage  in  uric  acid  deposits.  Asehenbrenner  says  it  may  be  given  in  doses  of 
from  five  to  ten  grains  daily. 


Order  XIV.  COMPOUNDS  OF  BARIUM. 

Barium  (Ba=69)  is  tlie  metallic  basis  of  tlie  alkaline  earth  laryta  (so 
called  from  papug,  heavy,  on  account  of  its  great  weight). 

75.  Barii  Oxydum.  —  Oxide  of  Barium  or  Baryta. 

Formula  BaO.    Equivalent  Weight  77. 

Baryta,  also  called  barytes,  or  heavy  earth  {terra  ponderosa)  is  the  protoxide  of  barium. 
It  is  a  greyish  white  or  porous  substance  obtained  by  igniting  nitrate  of  baryta.  Its 
sp.  gr.  is  about  4'7322.  It  forms  with  water  a  solid  hydrate  of  baryta  (BaO,IIO),  which 
is  soluble  in  20  parts  of  water  at  60°,  or  2  parts  at  212  .  From  the  hot  solution 
crystallised  hydrate  of  baryta  (BaO, 9 HO)  may  be  obtained. 


*  Ann.  der  Chem.  u.  Pliarm.  .iixxvii.  348;  and  Fharm.  Central- Blaii  fur  1841,  p.  54.5. 

"  I'harmaceulical  Journal,  vol.  iii.  p.  71,  1843. 

'  Biichuer's  Repertoritm  fib-  die  Pharmacie,  Bd.  xlix.  S.  199,  1848. 
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Baryta  water  {aqua  barytce)  is  used  as  a  test  for  both  carbonic  and  sulphuric  acids 
with  each  ot  wluch  it  forms  a  white  prceinitate ;  tliat  with  sulphuric  acid  i)einL'  insoluble 
in  nitric  acid.  Baryta  combines  with  acids  to  form  salts,  several  of  which  are  used  in 
medicine.  Their  chemical  characteristics  are  as  follows :— With  the  exception  of  the 
sidphate,  all  the  barytic  salts  are  soluble  either  in  water  only,  or  in  dilute  hydrochloric  or 
nitric  acid,  and  their  solutions  yield,  with  sulphuric  acid  or  sulphate  of  soda  a  white  pre- 
cipitate (BaO,S03)  insoluble  in  nitric  acid.  The  soluble  barytic  salts  also 'furnish  wilh 
carbonate  of  soda,  a  white  precipitate  (BaCCO^).  They  likewise  communicate  a  greenish 
yellow  tiut  to  the  flame  of  either  alcohol  or  pyroligneous  spirit. 

The  characteristics  of  sulphate  of  baryta  will  be  stated  hereafter. 

All  the  salts  of  baryta  capable  of  solution  in  water  or  the  juices  of  the  alimentary 
canal  are  poisonous  (sec  harii  chloridum,  and  barijU  carbonas).  Sulphate  of  baryta  being 
insoluble  is  harmless  :  hence  the  antidote  for  baryta  and  its  soluble  salts  is  a  solutiou  of 
an  alkaline  sulphate,  as  sulphate  of  soda  or  sulphate  of  magnesia,  or  alum,  by  which  the 
soluble  barytic  salt  is  converted  into  the  insoluble  sulphate  (see  Barytce  Carbonas). 


76.  BARYTA  CARBONAS. -CARBONATE  OP  BARYTA. 

Formula  BaO,CO^.    Bquivalent  Weight  99. 

History. — In  1783,  Dr.  Withering  recognised  the  native  carbonate, 
which  has,  in  consequence,  been  called,  after  its  discoverer,  Witherile. 
Natural  History. — It  is  peculiar  to  the  mineral  kingdom. 

Witherite  occurs  in  the  lead-mines  of  the  North  of  England;  as  of  Anglesark,  in 
Lancashire.  Baryto-Calcite,  a  compound  of  carbonate  of  lime  and  carbonate  of  baryta,  is 
met  with  at  Alston  Moor,  Cumberland.^ 

Preparation. — The  native  carbonate  of  baryta  is  sufficiently  pure  for  the 
preparation  of  the  other  barytic  salts.  The  pure  carbonate  may  be  prepared 
by  the  addition  of  a  pure  alkaline  carbonate  to  a  solution  of  chloride  of  barium. 
It  may  also  be  obtained  by  igniting  (or  boiling  in  water)  finely-powdered 
sulphate  of  baryta  with  three  parts  of  carbonate  of  potash,  or  carbonate  of 
soda,  and  washing  away  the  resulting  alkaline  sulphate. 

Properties. — Native  carbonate  of  baryta  occurs  massive,  stalactitic,  and 
crystallised.  Its  crystals  belong  to  the  right  prismatic  system.  The  sp.  gr. 
of  this  mineral  is  4*3.  Heated  before  the  blowpipe,  it  melts  into  a  white 
enamel,  with  the  evolution  of  much  light,  and  the  loss  of  a  portion  of  its 
carbonic  acid.  The  artificially  prepared  carbonate  is  a  fine,  tasteless,  odourless, 
powder.  It  is  almost  insoluble  in  both  hot  and  cold  water ;  4304  parts  of 
cold,  or  2304  parts  of  hot,  water  being  required  to  dissolve  one  part  of  car- 
bonate.   It  is  more  soluble  in  carbonic  acid  water. 

Characteristics. — It  dissolves  with  effervescence  in  hydrochloric  acid  :  tlie 
evolved  gas  is  carbonic.  The  solution  is  known  to  contain  a  barytic  salt 
(BaCl)  by  the  test  for  this  class  of  salts. 

Composition.— The  following  is  the  composition  of  this  salt : — 

Aioms.    Eq.  JR.    Fer  Cent.    Schaft/otsch.    Berzellns.  Berard. 

Baryta   1           77           777    77-63    77-<J    78 

Carbonic  Acid   1    22    22-2    22-37    22-1    22 

Carbonate  Baryta  ...  1    99    99-9    100-00    100-0    100 


'  For  some  curious  anecdotes  respecting  its  discovery  at  this  place,  see  Parkcs's  Chemical  Essays, 
vol.  i.  p.  324,  2d  edit.  Loadou,  1823. 


Sulphate  of  Baryta  : — History. 
1 
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Purity. — It  should  be  wliite,  odourless,  tasteless,  and  entirely  soluble  in 
diluted  hydrocliloric  or  nitric  acid,  by  which  its  freedom  from  sulphate  of 
baryta  is  demonstrated.  Neither  caustic  ammonia  nor  hydrosulphuric  acid 
should  produce  any  precipitate  or  change  of  colour  in  the  hydrochloric  solution, 
by  which  the  absence  of  alumina  and  metallic  matter  (lead,  iron,  or  copper) 
may  be  inferred.  If  excess  of  sulphuric  acid  be  added  to  this  solution,  the 
whole  of  the  baryta  is  thrown  down  in  combination  with  the  acid,  and  no 
precipitate  should  be  occasioned  by  the  subsequent  addition  of  carbonate  of 
soda,  by  which  the  absence  of  lime  is  shown. 

"  One  hundred  grains  dissolved  in  an  excess  of  nitric  acid  are  not  entirely  precipitated 
with  sixty-one  grains  of  [anhydrous]  sulphate  of  magnesia  [or  one  hundred  and  twenty- 
five  grains  of  the  crystallised  sulphate  of  magnesia]." — Ph.  Ed. 

Physiological  Effects,  a.  On  Vegetables. — Germination  does  not 
take  place  in  carbonate  of  baryta.^ 

/9.  0?i  Animals. — Cows  and  fowls  have  been  destroyed  by  swallowing  the 
native  carbonate.^  Orfila^  says  a  drachm  of  the  powder  killed  a  dog  in  six 
hours  ;  but  C.  G.  Gmelin*  gave  two  drachms  to  a  dog  :  vomiting  took  place, 
and  the  animal  was  well  the  next  day.  A  drachm  killed  a  rabbit  in  three 
hours.  When  applied  to  a  wound  it  has  proved  fatal.^  Erom  the  above 
experiments  carbonate  of  baryta  appears  to  act  as  an  acro-narcotic  poison : 
when  swallowed  it  causes  vomiting,  inflames  the  alimentary  tube,  becomes 
absorbed,  and  acts  specifically  on  the  nervous  system,  causing  convulsions, 
paralysis,  and  insensibility. 

y.  On  Man. — Only  one  case  illustrating  its  action  on  the  human  subject 
has  been  published.^  A  young  woman  swallowed  half  a  tea-cupful  of  the 
powdered  carbonate :  in  two  hours  she  had  dimness  of  sight,  double  vision, 
ringing  in  the  ears,  pain  in  the  head,  and  throbbing  in  the  temples,  a  sensa- 
tion of  distension  and  weight  at  the  epigastrium,  distension  of  stomach,  and 
palpitation.  Subsequently  she  had  pains  in  the  legs  and  knees,  and  cramps 
in  the  calves.  A  day  or  two  after,  the  cramps  became  more  severe.  These 
symptoms,  slightly  modified,  continued  for  a  long  time. 

Uses. — Carbonate  of  baryta  is  employed  in  the  preparation  of  the  chloride 
of  barium.    It  is  not  administered  as  a  medicine. 

Antidote. — A  mixture  of  an  alkaline  sulphate  (sulphate  of  soda  or  sulphate 
of  magnesia)  and  diluted  vinegar.    (The  use  of  the  vinegar  is  to  yield  a 

soluble  barytic  salt,  BaO,A,  on  which  the  alkaline  sulphate  immediately  reacts, 
and  produces  the  insoluble  sulphate  of  baryta.) 

77.  BARYT-ffi  SULPHAS.  —  SULPHATE  OF  BARYTA. 

Formula  BaO.SO^.    Eqnimlent  Weight  117. 

History. — Native  sulphate  of  baryta,  called  ponderous  or  heavy  spar 
[spathiim  ponderosum),  was  formerly  confounded  with  sulphate  of  lime.  In 


'  Vogel,  in  De  Candolle.  Phys.  Vegel.  p.  1841 . 
^  Parkes,  C/iem.  Essays,  vol.  i.  p.  330. 
'  Toxicol.  Generale. 

*  Versuc/ie  iiber  d.  Wirk.  des  Baryts,  &c.  p.  8. 

*  Campbell,  quoted  by  Christiaoti,  Treaiise  on  Poisons,  3d  edit.  p.  533 
"  Dr.  Wilson,  Lond.  Med.  Gaz.  vol.  xiv.  p.  48?. 
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1771,  Scheele  discovered  baryta;  and  in  the  year  following,  Galin  analysed 
heavy  spar,  and  found  that  it  was  composed  of  sulphuric  acid  and  baryta. 
NatupvAl  Histor,y. — It  is  peculiar  to  the  mineral  kingdom. 

It  frequently  occurs  crystallised  in  forms  belonging  to  the  riglit  prismatic  system.  The 
crystals  are  commonly  tabular.  The  straif//d  lamellar  heavy  spar  forms  splendid  groups 
of  crystals.  It  occui's  in  Cumberland,  Durham,  and  Westmorland.  The  curved  lamellar 
heavy  spar  is  generally  known  as  code' s-comb  barytes.  It  is  common  in  Scotland,  and 
Derbyshire.  Compact  or  earthy  sulphate  of  baryta  occurs  in  Staffordshire  and  Derbyshin;, 
and  is  called  cawk.  The  Bolognese  spar,  from  Monte  Paterae,  near  Bologna,  is  radiated 
sulphate  of  baryta. 

Propeuties. — Sulphate  of  baryta  has  a  density  of  from  4'41  to  4'76.  It 
is  inodorous  and  tasteless.  When  pure,  it  is^  in  the  pulverulent  form,  quite 
white.    The  form  of  its  crystals  has  been  before  noticed. 

"  WMte  or  flesh-red ;  heavy ;  lamellar ;  brittle." — Ph.  M. 

Characteristics. — Before  the  blowpipe  it  decrepitates,  but  is  not  easily 
fused.  "This  difficult  fusibility  constitutes  a  good  mark  of  distinction 
between  this  mineral  and  sulphate  of  lime  or  of  strontian."^  Ultimately,  it 
melts  into  a  hard,  white  enamel.  It  is  insoluble  in  nitric  acid.  Reduced  to 
powder,  mixed  with  charcoal,  and  ignited,  it  is  converted  into  sulphuret  of 
barium,  which,  on  the  addition  of  hydrochloric  acid,  evolves  sulphuretted 
hydrogen,  and  yields  a  solution  of  chloride  of  barium.  (See  a?ite,  p.  608,  for 
the  tests  for  the  barytic  salts.) 

Composition. — Sulphate  of  baryta  has  the  following  composition  :— 

Atoms.     Eq.  Wt.     Per  Cent.       Berzelkcs.  Klaproth. 

Baryta   1    77    65-8    65-643    66-7 

Sulphuric  Acid    1    40    34-2    34-357    33-3 

Sulphate  of  Baryta...  1    117    100  0    100000    100-0 

Physiological  Effects. — According  to  the  experiments  of  Orfila,^  it  is 
inert. 

Uses. — Sulphate  of  baryta,  on  account  of  its  cheapness,  is  the  usual  source 
from  which  the  other  salts  of  baryta  are  obtained;  and  on  this  account  it 
has  been  introduced  into  the  Edinburgh  and  Dublin  Pharmacopoeias.  In  its 
pure  state  it  is  sometimes  employed  as  a  pigment. 


78.  BARII  CHLORIDUM.-CHLORIDE  OF  BARIUM. 

Formula  BaCl.    Equivalent  Weight  lO^-S. 

History.— This  compound  was  discovered  by  Scheele  in  1675.  It  was  at 
first  termed  terra  ponderosa  salita,  and  afterwards  muriate  or  hydrochlorate 
ofharytes  [barytcE  mtirias,  E.  or  harii  chloridmn,  L.D.) 
'  Preparation.— Two  of  the  British  Colleges  give  directions  for  the  pre- 
paration of  this  salt.  No  formula  for  its  preparation  is  given  by  the  London 
College. 


'  Dr.  Thomson,  Outlines  of  Mineraloyy,  Geology,  and  Mine^-al  Analysis,  vol.  i.  p.  104, 

1836. 

Toxicologie  Generate. 


Peeparation  . 
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The  Edinburgh  College  directs  it  to  be  prepared  either  by  saturating  dibite  liydrochlorio 
acid  with  pure  carbonate  of  baryta,  or  as  follows  :— Take  of  Sulphate  of  Baryta,  lb.  ij. ; 
Charcoal,  in  fine  powder,  3iv. ;  Pure  Muriatic  Acid,  a  sufficiency.  Heat  the  sulphate  to 
redness,  reduce  it  to  a  fine  powder,  mix  the  charcoal  with  it  thoroughly,  heat  the  mixture 
in  a  covered  crucible  for  three  hours  at  a  low  white  heat.  Pulverise  the  product,  put  it 
gradually  into  five  pints  of  boiling  water ;  boil  for  a  few  minutes ;  let  it  rest  for  a  little 
over  a  vapour-bath ;  pour  off  the  clear  liquor,  and  filter  it  if  necessary,  keeping  it  hot. 
Pour  three  pints  of  boiling  water  over  the  residuum,  and  proceed  as  before.  Unite  the 
two  liquids ;  and,  while  they  are  still  hot,  or,  if  cooled,  after  heating  them  again,  add  pure 
muriatic  acid  gradually  so  long  as  effervescence  is  occasioned.  In  this  process  the  solu- 
tions ought  to  be  as  little  exposed  to  the  air  as  possible ;  and,  in  the  last  stage,  the  dis- 
engaged gas  should  be  discharged  by  a  proper  tube  into  a  chimney  or  the  ash-pit  of  a 
furnace.    Strain  the  liquor,  concentrate  it,  and  set  it  aside  to  crystallise. 

The  Dublin  College  also  prepares  it  by  two  different  processes.  The  first  jirocess  is  as 
follows  : — Take  of  Carbonate  of  Barytes,  coarsely  powdered,  ^s. ;  Pure  Muriatic  acid, 
f^viij. ;  Distilled  Water,  as  much  as  is  snfficieut.  Dilute  the  acid  with  a  pint  and  a  half 
of  the  water,  add  the  carbonate  of  barytes,  and,  when  effervescence  has  ceased,  evaporate 
to  dryness.  Transfer  the  residue  to  a  Hessian  crucible,  and,  having  evaporated  to  a  low 
red  heat  for  twenty  minutes,  suffer  it  to  cool,  then  reduce  it  to  a  coarse  powder,  and  boil 
it  for  ten  minutes  with  a  pint  and  a  half  of  water.  Pour  off  the  solution,  boil  the  undis- 
solved residue  with  ten  additional  ounces  of  water,  and  again  decant.  Pass  the  decanted 
solutions  through  a  paper  filter,  and  having  evaporated  the  resulting  liquid  to  the  bulk  of 
about  fourteen  ounces,  suffer  it  to  cool  that  crystals  may  be  formed.  The  mother  hquor, 
by  further  evaporation  and  cooling,  will  yield  additional  crystals. — Or,  Take  of  Sulphate  of 
Barytes,  lb.  iss. ;  Lamp  Black,  §iv.;  Pure  Muriatic  Acid,  f^xiv. ;  Distilled  Water,  a 
sufficient  quantity.  Heat  the  sulphate  of  barytes  in  a  covered  crucible,  and,  while  red 
hot,  throw  it  into  distilled  water.  Let  it  now,  after  being  reduced  to  a  very  fine  powder 
in  the  manner  directed  in  the  formula  for  Creta  Preparata,  be  mixed  intimately  with  the 
lamp-black,  and  exposed  in  a  Hessian  crucible  for  two  hours  to  a  strong  red  heat.  The 
crucible  being  removed  from  the  fire,  and  permitted  to  cool,  its  contents  are  to  be  reduced 
to  a  coarse  powder,  and  boiled  for  fifteen  minutes  with  two  quarts  of  water,  after  which 
the  solution  is  to  be  poured  off  on  a  paper  filter.  The  undissolved  residuum  is  to  be  again 
boiled  with  one  quart  of  water,  and  the  resulting  liquor  decanted  on  the  same  filter.  To 
the  filtered  solutions,  placed  in  a  large  capsule  beneath  a  flue  with  a  good  draught,  let  the 
muriatic  acid  be  gradually  added,  as  long  as  it  produces  effervescence,  and  then,  by  means 
of  a  sand  heat,  evaporate  to  dryness.  Boil  the  residuum  with  two  quarts  of  water,  pass 
the  solution  through  a  paper  filter,  and  having  evaporated  it  down  to  one  quart,  suffer  it 
to  cool  that  crystals  may  be  formed.  By  further  concentration,  the  mother  liquor  will 
yield  additional  crystals. 

When  hydrochloric  acid  and  carbonate  of  baryta  are  mixed  together,  one 
equivalent  of  hydrochloric  acid  reacts  on  one  equivalent  of  carbonate  of  baryta  ; 
and  the  products  are — one  equivalent  of  carbonic  acid,  which  escapes  ; 
one  equivalent  of  water  ;   and  one  equivalent  of   chloride  of  barium 
BaO,C02  +  HCl = BaCl  +  CO^  +  HO. 

Materials.               Composition.  Products. 
I  eq.  Carbonate        f  ^  ^'l-  ^"rbonic  Acid  ..    22   1  eq.  Carbonic  Acid. ...  23 

Baryta   99    1,       d     ,      1 1  ^'^'S'^"^^"   — 1  eq.  Water   9 

^  1,1  eq.  Baryta  711  leg. Baritim  69 

1  eq.  Hydrochl.        r  1  er/.  Hydrogen   1   

■^"^  ^\leq. Chlorine   35^5  1  eq  Ciiloride  Barium  104-5 

135-5  135-5 

When  a  mixture  of  sulphate  of  baryta  and  charcoal  is  submitted  to  an 
intense  heat,  the  carbon  combines  with  the  oxygen  of  the  sulphuric  acid  and 
of  the  baryta,  and  forms  carbonic  oxide,  which  escapes.  BaO,SO'^-f  4C  = 
BaS  +  4C0.  The  residue  digested  in  water  forms  a  solution  of  sulphuret  of 
barium.  On  the  addition  of  hydrochloric  acid,  hydrosidphuric  acid  "-as  is 
SsTHCl-BacS  evaporation,  yields  crystals  of  chloride  of  barium. 
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PROPKRTiiiis. — Chloride  of  barium  crystallises  in  right  rhombic  plates  or 
tables,  sometimes  in  double  eight-sided  pyramids,  which  belong  to  the  right 
prismatic  system.  To  the  taste,  this  salt  is  disagreeable  and  bitter.  Its  sp. 
gr.  is  3"097.  In  dry  warm  air  the  crystals  effloresce,  but  in  the  ordinary 
states  of  the  air  they  undergo  no  change.  When  heated,  they  decrepitate, 
lose  their  water  of  crystallisation,  and  at  a  red  heat  fuse.  At  a  white  heat, 
according  to  Planiava,  this  salt  is  volatilised.  It  is  soluble  in  both  cold  and 
hot  water  :  100  parts  of  water  at  G0°  dissolve  43*5  of  the  crystallised  salt, — 
at  222°,  78  parts.  It  is  slightly  soluble  in  ordinary  rectified  spirit,  but  it  is 
nearly  insoluble  in  pure  alcohol.  It  is  insoluble  in  strong  nitric  or  hydro- 
chloric acid. 

Characteristics. — (See  the  tests  for  the  chlorides  and  harytic  salts.) 
Nitrate  of  silver  added  to  a  solution  of  chloride  of  barium  causes  a  white 
precipitate  [chloride  of  silver),  soluble  in  ammonia,  but  insoluble  in  nitric 
acid.  As  a  barytic  salt,  the  chloride  of  barium  is  known  by  the  following 
tests  : — No  precipitate  is  produced  in  a  dilute  solution  of  it  by  ammonia, 
hydrosulphuric  acid,  or  ferrocyanide  of  potassium.  But  the  soluble  sul- 
phates, phosphates,  and  carbonates,  occasion  with  chloride  of  barium  white 
precipitates  (which  are  respectively  sulphate,  phosiyhate,  and  carbonate 
of  baryta).  The  sulphate  of  baryta  is  insoluble  in  nitric  and  in  nitro- 
muriatic  acid.  Chloride  of  barium  communicates  a  greenish-yellow  tint  to 
the  flame  of  alcohol. 

CoMPosiTiois. — CrystaUised  chloride  of  barium  has  the  following  composi- 
tion : — 

Atoms.     Eq.  Wt.        Per  Cent.        Berzeltus.  PJiillips. 

Barinm                                1              69    SqIqS  1     -  85-201    85-5 

Chlorine                               1             3.rB    28-980  ) 

Water                                 2             18               14  694    14-799    14-5 

Crystallised  Chloride  Barium  1            122-5            100-000    100.000    100-0 

Purity. — The  crystals  should  be  colourless,  neutral  to  test  paper,  permanent 
in  the  ordinary  states  of  the  air  (if  they  become  moist  or  are  deliquescent,  the 
presence  of  chloride  of  calcium,  or  chloride  of  strontium,  may  be  suspected), 
and  their  dilute  aqueous  solution  should  undergo  no  alteration  of  colour  by 
the  addition  of  ferrocyanide  of  potassium,  hydrosulphuric  acid,  tincture  of 
nutoalls,  or  caustic  ammonia,  by  which  the  absence  of  metallic  matter  (as  iron, 
lead^  or  copper)  may  be  inferred.  If  excess  of  sulphuric  acid  be  added,  the 
fihered  solution  should  be  completely  volatile  when  heated,  and  should  occasion 
no  precipitate  on  the  addition  of  carbonate  of  soda,  by  which  the  absence  of 
lime  or  magnesia  is  proved. 

"  One  hundred  grains  in  solution  are  not  entirely  precipitated  by  one  hundred  gi-aina 
of  [crystallised]  sulphate  of  magnesia."— P^.  M. 

Physiological  Effkcts.    a.  On  Vegetables.— "YXu^  salt  is  poisonous  to 

plants.^  .    1  •  T 

/3  On  Animals.— The  action  of  chloride  of  barium  on  animals  is,  according 
to  Sir  B.  Brodie,2  analogous  to  that  of  arsenic.  Locally,  it  operates  as  an 
irritant.    After  absorption,  it  allccts  the  nervous  system,  the  organs  ot 

•  Mnrcct,  quotod  by  Uc  Candollc,  P/ij/s.  Vegel. 
2  Phil.  Trans.  1812,  p.  205. 


Physiological  Effects  ;  Usks. 

circulation,  and  the  stoniacli.  Its  action  on  tlie  nervons  system  is  mamjested 
bv  sta'-^crinff,  convulsions,  paralysis,  and  nisensibility  3  on  the  circulating 
systemTby  palpitations,  with  feeble  and  intermittent  pnlse  ;  the^stomach, 
by  vomitinj?,  from  its  application  to  a  wound.  According  to  Sir  13.  Jiroaie, 
the  affection  of  the  stomach  is  slighter  than  that  caused  by  arsenic.^    It  is 

eliminated  by  the  kidneys.  . 

y.  0?i  Man.— Mmmistered  in  s?nall  doses,  it  at  first  produces  no  very 

obvious  effects.  In  some  cases  the  appetite  appears  to  be  improved,  boon 
we  observe  an  increased  secretion  of  urine,  tendency  to  sweating,  and  not 
nnfrequently  loose  stools  j  so  that  it  appears  to  operate  as  a  liquelacient. 
With  no  other  obvious  symptoms  than  these,  glandular  swellings  or  enlarge- 
ments sometimes  become  softer  and  smaller :  hence  it  is  resolvent,  it  we 
persevere  in  the  use  of  gradually- augmented  doses,  the  appetite  becomes  dis- 
ordered, nausea  and  vomiting,  with  not  nnfrequently  griping  and  purging,  come 
on ;  a  febrile  state,  with  dry  tongue,  is  produced,  the  nervous  system  becomes 
affected,  and  the  patient  complains  of  giddiness  and  muscular  weakness. 
Sometimes,  according  to  Schwilgue,^  under  the  continued  use  of  it,  catarrhal 
discharges  from  the  eye,  nose,  and  ear,  take  place ;  inflamed  or  suppurating 
lymphatic  glands  evince  signs  of  an  augmented  excitation  ;  wounds  assume  a 
more  healtliy  appearance,  and,  in  some  cases,  cicatrise. 

In  larc/e  medicinal  doses  very  unpleasant  effects  have  been  occasionally 
observed  from  its  use ;  such  as  vomiting,  purging,  sometimes  griping,  con- 
tracted pulse,  giddiness,  and  great  muscular  debihty,  almost  amounting  to 
paralysis,  with  trembling.^  In  excessive  or  poiso?wus  doses  (as  an  ounce), 
the  affection  of  the  nervous  system  is  more  obvious.  In  one  recorded  case  the 
symptoms  were  convulsions,  pain  in  the  head,  deafness,  and,  within  an  hour, 
death.* 

In  conclusion,  it  may  be  observed  that,  considered  medicinally,  chloride  of 
barium  is  most  analogous  to,  though  more  powerful  than,  chloride  of  calcium, 
and  is  applicable  in  the  same  cases  :  regarded  toxicologically,  it  may  in  some 
respects  be  compared  to  arsenic,  but  it  acts  less  energetically  on  the  stomach, 
and  more  rapidly  on  the  nervous  system,  and  causes  death  in  a  shorter  time. 

Uses. — ^The  principal  medicinal  use  of  chloride  of  barium  is  in  the  treatment 
of  scrofula,  for  which  it  was  introduced  into  medicine  by  Dr.  Crawford  in  1 790,5 
and  was  subsequently  used  by  Hufeland^  with  great  benefit.  The  latter  writer 
has  employed  it  in  all  the  forms  of  this  disease,  but  especially  in  excited  and 
inflamed  conditions  (particularly  of  deUcate  and  sensible  pjirts,  as  of  the  lungs 
and  eyes),  in  painful  ulcers,  indurations  which  are  disposed  to  inflame,  and  cu- 
taneous affections.  It  has  also  been  administered  as  a  resolvent,  deobstruent, 
or  alterative,  in  some  other  diseases ;  for  example,  scirrhus  and  cancer, 
cutanemis  diseases,  bronchocele,  &c.  [Chloride  of  barium  has  been  recently 
employed  in  strumous  inflammation  of  the  bones.     M.  Comyn^  has  adminis- 

'  See  also  the  experiments  of  Orfila  in  the  Toxicol.  Gener.,  and  of  C.  G.  Gmeliu  iu  his  Versuche 
iibt.r  die  }Virkun(jen,  &c. 

2  Traitede  Mat.  Med.  vol.  i.  p.  441,  3rae  eJ. 

'  See  an  illustrative  case  in  Medical  Commeniaries,  xix.  2G7. 

*  Journal  of  Science,  vol.  ix.  p.  382. 
Medical  Commentaries,  Dec.  2d,  vol.  iv.  p.  433 ;  and  Me  Ucal  Commimicatiovs,  vol.  li. 

"  Erfahr.  till.  d.  Gebr.  u.  d.  Kriifte  d.  salzs.  Sclmercrde,  Berl.  17y4 ;  and  Vollsi.  Darstell.  d. 
med.  Kriifte  u.  d.  Gehr.  d.  salzs.  Sclnoererde,  Burl.  1794. 

'  Bulletin  Therapeulique,  torn,  xxxvi.  )).  374. 
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tered  this  medicine  in  non-lymphatic  strumous  habits,  for  wliite  sweHinff,  and 
inflammatory  a  lections  of  the  bones.  The  dose  has  been  one  grain  increased 
to  ten  grains,  then  gradually  decreasing.  At  the  same  time  the  joints  have 
been  enveloped  in  mercurial  plaster.-Eo,]  As  a  local  application;  a  solution 
ot  It  has  been  used  as  a  wash  in  herpetic  eruptions,  and  as  a  collyrium  in 
scrof  ulous  ophthahnia.  In  pharmacy  and  chemistry  it  is  extensively  employed 
as  a  test  for  sulphuric  acid  and  the  sulphates. 

Administration.— It  is  used  in  the  form  of  aqueous  solution  (see  liquor 
barn  chloridi).  ' 

Antidotes.— The  antidotes  for  the  soluble  barytic  salts  are  the  sulpliates, 
which  form  with  them  an  insoluble  sulphate  of  baryta  (see  ante,  p.  608). 
(In  the  absence  of  the  alkaline  sulphates,  spring  or  well  water  wliich  contains 
sulphate  of  hme  may  be  copiously  administered.)  Of  course  the  poison  should 
be  removed  from  the  stomach  as  speedily  as  possible.  To  appease  any  unplea- 
sant symptoms  caused  by  the  continued  use  of  large  medicinal  doses,  opiates 
may  be  employed. 

LIQUOR  BARII  mimm;  l^.J). ,  Solutio  Barytcs  Mw-iatis,^.;  Solution 
of  Chloride  of  Barium.  ^(Cliloride  of  Barium,  Distilled  Water,  f^j., 
L.  E. :  Chloride  of  Barium  ^j. ;  Distilled  Water,  fjviij.  D.  Dissolve  and  filter 
through  paper.  The  specific  gravity  of  this  solution  is  1088.)— Dose  of  the 
solution,  ten  drops,  gradually  and  cautiously  increased  until  nausea  or  giddi- 
ness is  experienced.  It  is  chiefly  employed  as  a  test  for  sulphuric  acid  or  tlie 
sulphates.  Common  water,  and  all  hquids  containing  sulphates,  carbonates, 
or  phosphates,  in  solution,  are  incompatible  with  it. 


79.  Barii  lodidum.  —  Iodide  of  Barium. 

Formula  Bal.    Equivalent  Weight  195. 

Hydriodate  of  Baryta  {Barytm  fiy(^m£?«5.)— Obtained  by  decomposing  iodide  of  irou 
by  either  baryta  or  its  carbonate ;  or  by  adding  baryta  to  hydriodic  acid.  (See  Potassii 
lodidum.) — Iodide  of  barium  is  a  white  or  greyish  wliite  mass.  It  is  very  soluble  in  water 
and  in  alcohol ;  and  its  aqueous  solution  yields  by  evaporation  acicular  crystals  of  the 
hydrated  iodide  of  barium.  By  exposure  to  the  air,  iodide  of  barium  suffers  decomposi- 
tion :  it  absorbs  carbonic  acid,  and  yields  a  coloui-ed  mass  of  carbonate  of  baryta  and 
j3eriodide  (ioduretted  iodide)  of  barium.  It  is  a  violent  poison,  and  requires  great  caution 
in  its  use.  "  Caute,  per  deos,  incede,  latet  ignis  sub  cinere  doloso."  It  is  a  violent  local 
irritant  and  corrosive  (more  powerfully  so  than  the  cliloride  of  barium).  It  has  been 
employed  in  medicine  as  an  alterative,  resolvent,  and  liquefacient,  combining  the  effects  of 
both  baryta  and  iodine.  It  has  been  used  in  scrofulous  and  other  swellings,  in  hypertropliies, 
and  in  chronic  inflammation :  in  fact,  in  similar  cases  to  those  in  which  chloride  of  barium, 
iodine,  and  mercury,  are  given.  The  dose  is  ^th  of  a  grain,  very  cautiously  increased  to 
one  grain,  three  times  daily,  dissolved  in  distilled  water.  Biett  employed  the  mignoitim 
barii  iodidi  (composed  of  iodide  of  barium,  gr.  iv. ;  and  lard,  ^jO  as  an  application  to 
scrofulous  swellings. 


80.  BARYT-ffi  NITRAS.- NITRATE  OP  BARYTA. 

History. — This  salt  was  formed  soon  after  the  discovery  of  baryta. 
Prrparation. — It  "  is  to  be  prepared  like  the  muriate  of  baryta  [chloride 


Jiiliu,  quoted  hy  Kiccke,  Die  vnueni  ArzneunitteL  p.  Ill,  18i0. 


Lime  :— History  ;  Natural  History. 


G15 


ofbarium,  seert///6^p.  611],  substituting  pure  nitric  acid  for  the  muriatic 

Properties. —It  crystallises  in  octohedrons.  It  is  soluble  in  water,  but 
iusoluble  in  alcohol.  It  is  entirely  decomposed,  with  decrepitation,  by  a 
bright  red  heat,  and  furnishes  pure  baryta.  ,  •     i  e 

Chamcteristics.—i\s  a  nitrate,  it  is  known  by  the  tests  for  this  class  ot 
salts  ah-eady  mentioned.  The  characters  of  the  barytic  salts  have  been  before 
stated  (see  ante,  p.  608). 

Composition.— The  crystalHsed  salt  is  anhydrous.     Its  composition  is 

as  follows  : —  ^  ,. 

Atoms.       Eq.  Wt.       Per  Cent.  Berzehus. 

Baryta   1    77    58  7    58-4 

Nitric  Acid    1    54    41 -3  41-b 

Nitrate  of  Baryta   1    131    lOQ-Q    inO-0 

Physiological  Effects. — Similar  to  those  of  the  chloride  of  barium. 
Uses. — It  is  employed  in  chemistry  and  pharmacy  as  a  test.  Eire-work 
makers  use  it  to  communicate  a  green  tinge  to  flame. 

SOLUTIO  BARYTA  NITRITIS,  E.  ;  Solution  of  Nitrate  of.  Baryta. 
(Nitrate  of  Baryta,  40  grs. ;  Distilled  Water,  800  grs.  Dissolve  the  salt  m 
the  water,  and  keep  the  solution  in  well-closed  bottles.)— Employed  as  a  test 
for  sulphuric  acid  and  the  sulphates.  It  is  analogous  in  its  action  to  a 
solution  of  the  cliloride  of  barium ;  but  is  employed  when  it  is  considered 
desirable  to  avoid  the  presence  of  a  metaUic  chloride. 


Order  XV.  COMPOUNDS  OF  CALCIUM. 

Calcium  (Ca=20)  is  the  metallic  base  of  the  alkaline  earth,  lime.  It  is 
extensively  distributed  in  both  the  inorganic  and  organic  kingdoms. 

81.  CALX. -LIME. 

Formula  CaO.    Equivalent  Weight  28. 

History. — Lime,  and  the  mode  of  obtaining  it  by  burning  the  carbonate, 
were  known  in  the  most  remote  periods  of  antiquity.  Hippocrates^  employed 
this  earth  in  medicine.  Dr.  Black,  in  1755,  first  explained  the  nature  of  the 
process  for  making  it.  In  1808,  Davy  showed  that  this  substance  was  a 
metallic  oxide ;  and  hence  it  has  been  termed  the  oxide  of  calcium.  It  was 
formerly  denominated  calcareous  earth.  To  distinguish  it  from  the  hydrate 
of  lime,  it  is  called  caustic  lime,  or  quicJclime  {calx  viva),  or  burned  lime 
{calx  usta). 

Natural  History. — It  occurs  in  both  kingdoms  of  nature. 

a.  In  the  Inorganised  Kingdom. — In  the  mineral  kingdom,  lime  is  found  in  the  form 
of  carbonate,  sulphate,  phosphate,  silicate,  arseniate,  tungstate,  borate,  and  titanate.  Its 
base,  calcium,  occurs  in  combination  with  fluorine.    "  Lime  is  also  disseminated  through 


Popularium,  ii.  sect.  5. 
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sea  water,  though  in  small  quantities  ;  so  that  calcium  is  widely  distributed  in  land  and 
water,  bcuig  principally  abundant  in  the  central  and  hi-her  part  of  the  fossiliferous  rocks, 
and  widely  dispersed,  m  small  quantities,  throughout  the  more  ancient  rocks,  as  well  as 
m  the  waters  ot  the  ocean."' 

_  ^.  In  the  Organised  Kingdom. -In  vegetables,  lime  (or  its  .basis  calcium)  is  an 
invariable  ingredient,  except,  it  is  said,  in  the  case  of  Salsola  Kali?  It  is  found  combined 
with  carbonic,  sulplmric,  phosphoric,  nitric,  and  various  organic  acids  (as  oxalic,  malic, 
citric,  tartaric,  and  kinic) ;  calcium  occurs  in  combination  with  chlorme.  In  animals  lime 
IS  touud  principally  as  carbonate  and  phosphate. 

Preparation. — Por  use  in  the  arts,  lime  is  usually  obtained  by  burning 
the  compact  limestone  with  coals,  coke,  and  other  fuel,  in  a  kind  of  wind 
furnace,  called  a  hiln.^ 

AD  the  British  Colleges  admit  as  officinal  the  lime  of  commerce  {Calx  e 
Greta  recens  comparata,  L. ;  Calx  recem  usta,  D.) ;  but  the  Edinburgh 
College  alone  gives  directions  for  the  preparation  of  pure  lime. 

This  College  orders  White  Marble,  broken  into  small  fragments,  to  be  heaf  ed  "  in  a 
covered  crucible  at  a  full  red  heat  for  three  hours,  or  till  the  residuum,  when  slaked  and 
suspended  in  water,  no  longer  effervesces  on  the  addition  of  muriatic  acid." 

By  the  heat  employed,  the  carbonic  acid  of  the  carbonate  is  expelled  :  one- 
half  of  the  carbonic  acid  is  expelled  more  easily  than  the  other  half ;  indicating 
the  existence  of  a  dicarbonate  of  lime,  =  2CaO,C02.  It  is  well  known  that 
water,  or  a  current  of  air,  faciHtates  the  escape  of  the  carbonic  acid  :  this  effect 
is  probably  mechanical,  and  is  due  to  the  diffusion  of  one  gas  or  vapour  in 
another.3    Iceland  spar,  or  white  Carrava  marble,  yields  the  purest  lime. 

Properties. — Lime  (commonly  termed  quicklime,  or  calx  viva),  when 
pure,  is  a  white  or  greyish  sohd,  having  a  sp.  gr.  of  about  3*0.  A  variety  of 
commercial  lime  has  a  grey  colour,  and  is  called  .^'ri?^  lime.  Lime  has  an  acrid, 
alkahne  taste,  and  reacts  powerfully  on  vegetable  colours  as  an  alkali.  It  is  diffi- 
cult of  fusion ;  but  by  the  oxy-hydrogen  flame  it  may  be  both  fused  and  vola- 
tilised. Exposed  to  the  air,  it  attracts  water  and  carbonic  acid.  If  a  small 
portion  of  water  be  thrown  on  lime,  part  of  it  combines  with  the  lime,  and 
tliereby  causes  the  evolution  of  a  considerable  degree  of  heat,  by  which  another 
portion  of  the  water  is  vaporised.  The  lime  swells  up,  cracks,  and  subsequently 
falls  to  powder  :  in  this  state  it  is  called  slaked  lime  {calx  extincta),  or  the 
hydrate  of  lime  {calcis  hydras.)  By  heat,  the  water  may  be  again  expelled. 
Lime  is  slightly  soluble  in  water.  Its  solubility  in  this  liquid  is  very  remark- 
able,— cold  water  dissolving  more  than  hot.    According  to  Mr.  Phillips — 

A  pint  of  Water  at  32°  dissolves  13*25  grains  of  Lime. 
60°      "  11-6 
"        "     212°      "        67  " 

So  that  water  at  33°  dissolves  nearly  twice  as  much  lime  as  water  at  212°. 

Characteristics. — An  aqueous  solution  of  lime  is  recognised  by  its 
reddening  yellow  turmeric  paper,  and  rendering  the  infusion  of  red  cabbage 
green ;  by  the  milkiness  produced  in  it  on  the  addition  of  carbonic  acid  of  a 
soluble  carbonate,  or  on  mere  exposure  to  the  air ;  and  by  the  white  precipitate 

^  De  la  Beche,  Researches  in  Theoretical  Geology^  p.  21. 

2  De  Candolle,  Fhys.  Veget.  p.  382. 

3  Vide  London's  Encyclopredia  of  Agriculture,  3d  edit.  p.  625  ;  Gray's  Operative  Chemist ;  and 
lire's  JJict.  of  Arts. 

*  Sci-  Giiy-Liissuc,  in  Jameson's  Journal,  vol.  xxii.  1837. 


Composition  ;  Purity  ;  Physiologicai,  Effects. 


617 


{o.ralnte  of  lime)  on  the  addition  of  a  solation  of  oxaHc  acid,  or  of  an  oxalate. 
Sulplmric  acid  affords  no  precipitate  with  lime  water.  Solutions  of  the  cal- 
careous salts  are  known  by  the  following  characters  : — The  hydrosulphurets, 
and,  if  the  solution  be  dilute,  the  sulpltates,  occasion  neither  a  precipitate  nor 
a  change  of  colour ;  the  soluble  carbonates,  phosphates,  and  oxalates,  produce 
white  precipitates.  The  calcareous  salts  (especially  chloride  of  calcium)  give 
an  orange-red  tinge  to  the  flame  of  alcohol. 

CoMPOsnioN. — The  following  is  the  composition  of  lime  and  its  hydrate : — 

Atoms.  Eq.Wt.  Per  Cent.   Berzelius.  Atoms.  Eq.Wt.  Per  Cent.  Berxel. 


Calcium   1....  20  ....    71-43....  71-91 

Oxygen   1  . . . .    8  . , . .    28-57  ....  28-09 

Lime   1  ....  28  ....  100-00  ....  100  00 


Lime   1  ....  28  ....  75-676  ....  75-7 

Water   1    9  . . . .  24-324    24-3 


Hydrate  of  Lime  1  ....  37  ....100  000  ....  100-0 


Purity. — The  lime  used  in  the  arts  is  never  absolutely  pure,  but  usually 
contains  variable  quantities  of  carbonate  of  lime,  silica,  alumina,  and  oxide  of 
iron,  and  sometimes  magnesia. 

"Water  being  added  it  cracks  and  falls  to  powder.  It  is  dissolved  in  diluted  hydro- 
chloric acid  without  effervescence.  This  solution,  ammonia  being  added  in  excess,  preci- 
pitates nothing. — Fh.  Lond. 

It  is  slaked  by  water  :  muriatic  acid  then  dissolves  it  entirely,  without  any  effervescence ; 
and  the  solution  does  not  precipitate  with  ammonia  in  excess. — Ph  Ed. 

Physiological  Effects,  a.  On  Vegetables. — Quickhme  is  poisonous  to 
plants.  Notwithstanding  this,  however,  it  is  used  as  a  manure,  its  efficacy 
consisting  chiefly  in  its  chemical  action  on  the  organic  matter  of  the  soil.^ 

On  Animals. — On  dogs,  Orfila^  found  that  quicklime  acted  as  a  caustic 
poison,  but  not  very  energetically  :  and  that  it  occasioned  death  by  producing 
inflammation  of  the  texture  with  which  it  comes  in  contact. 

y.  On  Man. — Quickhme,  like  the  fixed  alkalies,  is  a  powerful  escharotic. 
Its  use  in  promoting  the  decomposition  of  the  bodies  of  persons  who  have 
died  of  contagious  diseases,  or  on  the  field  of  battle,  and  its  employment  by 
the  tanner  to  separate  the  cuticle  and  hair  from  skins,  sufficiently  establish  its 
causticity.^  Its  escharotic  and  irritant  action  is  well  seen  in  the  ophthalmia 
produced  by  the  lodgment  of  small  particles  of  lime  in  the  eye. 

When  apphed  to  suppurating  or  mucous  surfaces,  lime  water  checks  or 
stops  secretion,  and  produces  dryness  of  the  part :  hence  it  is  termed  a 
desiccant.    In  this  property  it  differs  from  the  fixed  alkaHes. 

When  administered  internally,  it  neutrahses  the  free  acid  of  the  gastric 
juice,  diminishes  the  secretions  of  the  gastro-intestina!  membrane,  and  thereby 
occasions  thirst  and  constipation.  It  frequently  gives  rise  to  uneasiness  of 
stomach,  disordered  digestion,  and  not  unfrequently  to  vomiting.  After  its 
absorption,  it  increases  the  secretion  of  urine,  and  diminishes  the  excessive 
formation  or  deposition  of  uric  acid  and  the  urates.  With  this  exception,  it 
does  not,  like  the  alkahes,  promote  the  action  of  the  difi'erent  secreting 
organs,  but,  on  the  other  hand,  diminishes  it,  and  has  in  consequence  been 
termed  an  astringent.  But  it  does  not  possess  the  corrugating  action  of  the 
astringent  vegetables,  or  of  many  of  the  metalHc  salts, — it  is  rather  a  dryino- 
remedy,  or  desiccant.    In  this  respect  lime  differs  from  the  alkalies,  but  is 


*  Johnston's  Lectures  on  Agricultural  Chemistry. 
^  Toxicol.  Generate. 


3  [Tlic  desiccatit  properties  of  lime  prevent  it  from  accelerating  putrefaction  in  the  manner  mid 
posed.    See  on  this  subject  a  pajier  by  one  of  us  in  the  Medical  Gazette,  xlv.  p.  I7.  JSd.]  ^ 
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analogous  to  the  oxide  of  zinc.  Vogti  considers  it  to  be  intermediate  between 
the  two.  Weicknrd  and  others  have  ascribed  to  liine  an  antispasmodic  pro- 
perty :  and  if  this  be  true,  its  relation  to  zinc  is  still  further  proved. 

A  power  of  exciting  and  changing  the  mode  of  action  of  the  absorbent 
vessels  and  glands  has  been  ascribed  to  lime  water,  and  probably  with  founda- 
tion. At  any  rate,  under  the  use  of  it,  glandular  enlargements  have  become 
softer  and  smaller.  In  other  words,  it  operates  as  a  resolvent.  Sundelin^ 
says  that  the  excessive  use  of  lime  does  not,  as  in  the  case  of  the  alkalies, 
bring  about  a  scorbutic  diathesis,  but  a  general  drying  and  constriction, 
analogous  to  that  caused  by  zinc.  Lime,  in  large  doaes,  acts  as  a  poison  : 
the  symptoms  in  one  case  were  thirst,  burning  in  the  mouth,  burning  pain  in 
the  belly,  obstinate  constipation,  and  death  in  nine  days.^ 

Uses. — Quicldime  has  been  employed  as  a  caustic,  but  alone  is  now 
rarely  resorted  to.  It  is  sometimes  applied  in  the  form  oipotassa  cum  calce 
(see  ante,  p.  48S),  and  is  a  constituent  of  the  ordinary  depilatories..  As 
an  antidote,  lime  water,  in  conjunction  with  milk,  was  recommended  by 
Navier*  in  poisoning  by  arsenious  acid.  In  the  absence  of  more  appropriate 
antidotes,  lime  water  may  be  administered  in  poisoning  by  the  common 
mineral  and  oxalic  acids.  As  a  litlionlytic  it  possessed  at  one  time  con- 
siderable celebrity,  partly  from  its  being  one  of  the  active  ingredients 
of  Miss  Joanna  Stephens'  Receipt  for  the  Stone  and  Gravel  (see  ante, 
p.  266),  as  well  as  from  the  experiments  and  reports  of  professional  men.  As 
an  antacid  in  dyspepsia,  accompanied  by  acidity  of  stomach,  it  is  some- 
times useful.  "Mixed  with  an  equal  measure  of  milk,  which  completely 
covers  its  offensive  taste,  it  is  one  of  the  best  remedies  in  our  possession 
for  nausea  and  vomiting  dependent  on  irritability  of  stomach.  We  have 
found  a  diet  exclusively  of  lime  water  and  milk  to  be  more  effectual  than 
any  other  plan  of  treatment  in  dyspepsia,  accompanied  with  vomiting  of 
food.  [It  often  relieves  the  superficial  but  painful  ulceration  on  the  mucous 
membrane  of  the  mouth  observed  in  dyspeptics. — Ed.]  In  this  case,  one 
part  of  the  solution  to  two  or  three  of  milk  is  usually  suf&cient."^  In 
the  dyspepsia  of  gouty  and  rheumatic  subjects,  and  which  is  usually  accom- 
panied with  a  copious  secretion  of  uric  acid  by  the  kidneys,  I  have  seen  lime 
water  serviceable.  As  a  desiccant  or  astringent,  it  is  useful  as  a  wash  for 
ulcers  attended  with  excessive  secretion.  In  some  scrofulous  ulcers  in  which 
I  have  employed  it,  its  power  of  checking  secretion  has  been  most  marked. 
In  diarrhoea,  when  the  mucous  discharge  is  great,  and  the  inflammatory  symp- 
toms have  subsided,  lime  water  is  useful  as  an  astringent.  As  an  injection 
in  leucorrhoea  and  gleet,  it  sometimes  succeeds  where  other  remedies  have  failed. 
The  internal  use  of  lime  water  has  also  been  serviceable  in  checking  secretion 
from  various  other  parts,  as  from  the  broncliial  membranes,  the  bladder,  &c. 

Lime  water  has  also  been  employed  for  various  other  purposes.  Thus,  as 
an  antispasmodic,  in  hypochondriasis  and  hysteria,  with  habitual  excessive 
sensibility  of  the  nervous  system,  it  has  been  found  useful  by  Weickard.^ 


'  Pharmakodynawilc. 
-  Hailmiitellehre. 
Cliristison,  Treatise  on  Foisons. 

*  Cimtrc-imson  de  I' Arsenic,  &c.  1777,  quoted  by  lliclilcr,  Atisf.  ArznemiUcIhre. 
^  Viiilcd  Sl((.li:s  Dlspunsulori/. 

*  Jiiclitcr's  Ausf.  Ar::ni'im.  in.  585. 
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It  has  also  been  given  as  an  alterative  in  glandular  enlargements  and  venereal 
all'ections,  and  to  promote  the  deposit  of  bone  earth  in  diseases  accompanied 
with  a  deficiency  of  this  substance.  In  skin  diseases  (tinea  capitis,  scabies, 
and  prurigo,)  it  has  been  applied  as  a  wash. 

Administuation.— From  half  an  ounce  to  three  or  four  ounces  may  be 
taken  three  times  a  day.  As  already  mentioned,  it  may  be  conveniently 
administered  in  combination  with  milk. 

1.  LIQIOU  CiVLCIS,  L.  D. ;  Aqua  Calcis,  E. ;  Lime  Water.  (Lime,  lb.  ss. ; 
Distilled  Water,  Oxij.  Upon  the  lime,  first  slaked  with  a  little  water,  pour 
the  remaining  water,  and  shake  them  together  ;  then  immediately  coyer  the 
vessel,  and  set  it  by  for  three  hours  :  afterwards,  keep  the  solution,  with  the 
remaining  lime,  in  stoppered  glass  vessels ;  and,  when  it  is  to  be  used,  take 
from  the  clear  solution,  L.  The  Edinhurgh  College  uses:  Lime,  ow^ 
part,  Water,  tweiity  parts.  The  formula  of  the  Dublin  College  is  as 
follows  :— Fresh-burned  Lime,  ^ij. ;  Distilled  Water,  half  a  gallon.  Haying 
slaked  the  lime  with  an  ounce  and  a  half  of  the  water,  introduce  it  into 
a  well-stoppered  bottle  with  the  remainder  of  the  water,  and  shake  well  for 
the  space  of  five  minutes.  After  twelve  hours  the  excess  of  lime  will  have 
subsided,  and  the  clear  lime  water  may  be  drawn  ofi"  with  a  syphon  as 
it  may  be  required.  When  the  entire  of  the  solution  has  been  withdrawn  it 
may  be  renewed  by  shaking  the  sediment  at  the  bottom  of  the  bottle  with 
another  half  gallon  of  water  ;  and  if  the  lime  be  pure,  and  the  bottle  be  ac- 
curately stopped,  this  process  may  be  successfully  repeated  three  or  four 
times.) — Lime  water  is  colourless  and  transparent ;  but,  by  exposure  to  the 
air,  becomes  covered  with  a  film  of  carbonate  of  lime,  which  is  deposited  on 
the  sides  and  bottom  of  the  vessel,  and  is  succeeded  by  another.  Hence  it 
should  be  preserved  in  well-stoppered  vessels  with  some  undissolved  lime,  and, 
when  used,  the  clear  liquor  poured  off.  Its  taste  is  unpleasant  and  alkaline, 
and  it  has  an  alkaline  reaction  on  vegetable  colours.  The  dose  of  lime  water 
is  from  f^ss.  to  f5iij.  or  f5iv.  three  times  a  day.  It  may  be  conveniently  ad- 
ministered in  milk.    Its  uses  have  been  above  stated. 

2.  LIKIMENTUM  CALCIS,  L.  E.  D. ;  Liniment  of  Lime ;  Carron  Oil. 
(Olive  Oil,  L.  D.,  Linseed  Oil,  E.,  Lime  Water,  of  each  equal  measures.  Mix 
and  agitate  them  together.) — Linseed  and  olive  oils  are  each  composed  of,  or 
are  converted  into,  oleic  and  margaric  acids  and  glycerine.  When  mixed 
with  lime  water,  an  oleo-margarate  of  lime  {calcareous  soap)  is  formed.  It 
has  long  been  celebrated  as  an  application  to  burns  and  scalds,  and  is  em- 
ployed fdr  this  purpose  at  the  Carron  Ironworks  :  hence  one  of  its  names^ 
Though  the  London  and  Dublin  Colleges  order  olive  oil,  it  is  almost  inva- 
riably prepared  with  linseed  oil.  Turpentime  is  sometimes  advantageously 
added  to  it. 

84.  CALCIS  CARBONATES. -CARBONATES  OP  LIME. 

Lime  and  carbonic  acid  combine  together  in  several  proportions,  as  follows  : — 

,     J  f  anliydrous    SCaO.CO^. 

^^'^'^'^onate   |  hydratcd   2CaO,WHO. 

II        (  nriJivdroiis  (Ca/c  Spar;  Arragonite)  CaOXO^. 

Neutral  or  Monocarbo.ate  ..■  [  ,,yjV,ted  (erystals)'  i.   Cao'.W^SlIO. 

Siiprrrarhnnale  ^Biciirboiiiile  ?)  ,   Cu(),2('0'-  ?. 

01  Ihc^'c  the  neutral  carbonate  and  the  supercarboiifile  require  to  be  noticed 
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1.  Calcis  Carbonas.  —  Neutral  Carbonate  of  Lime. 

Formula  CaO.CO^.    Equivalent  Weight  50. 

History. — Some  varieties  of  carbonate  of  lime  were  distinguished  and 
employed  in  the  most  remote  jjeriods  of  antiquity.  Marble  was  probably 
used  for  building  1050  years  before  Christ.^  Pliny 2  tells  us  that  Dipoenus 
and  Scyllis  were  renowned  as  statuaries  of  marble  in  the  50th  Olympiad  (/.  e. 
about  580  years  before  Christ).  The  creta  mentioned  by  Horace^  and  Pliny 
was  probably  identical  with  our  chalk.* 

Natueal  History. — Carbonate  of  lime  occurs  in  both  kingdoms  of  nature. 

a.  In  the  Inorganised  Kingdom. — It  forms  a  considerable  portion  of  the  known  crust 
of  the  earth,  and  occurs  in  rocks  of  various  ages.  It  is  found  in  the  inferior  stratified 
rocks,  but  more  abundantly  in  the  different  groups  in  the  fossiliferous  rocks,  particularly 
towards  the  central  and  higher  part  of  the  series.^  In  the  crystallised  form  it  constitutes 
calcareous  spar  and  arragonite.  The  first  of  these  is  most  extensively  distributed,  and 
presents  itself  under  many  varieties  of  shapes.^ 

Granular  carbonate  of  lime  (the  granular  limestone  of  mineralogists)  more  commonly 
occurs  in  beds,  but  sometimes  constitutes  entire  mountains.    The  whitest  and  most  es- 
teemed primitive  limestone  is  that  called  statuary  marble,  or,  from  its  resemblance  to  white 
sugar,  saccharoid  carbonate  of  lime.    That  from  Carrara,  on  the  eastern  coast  of  the  Gulf 
of  Genoa,  is  the  kind  usually  employed  by  the  statuary,  and  being  very  pure,  should  be 
employed  for  pharmaceutical  purposes  :  it  is  the  marmor  album  of  the  Dublin  and  Edin- 
burgh Pharmacopoeias.    Chalk  constitutes  the  newest  of  the  secondary  rocks,  and  occurs 
abundantly  in  the  southern  parts  of  England.    It  lies  in  beds,  and  contains  an  abundance 
of  marine  as  well  as  terrestrial  organic  remains.    The  upper  part  of  a  considerable  portion 
of  the  (Jhalk  of  England  contains  numerous  flints,  which  are  supposed  to  have  once  be- 
longed to  poriferous  animals.''    According  to  Schweitzer  {Mem.  of  the  Cliem.  Society,  p.  29, 
April  5th,  1842),  the  chalk  of  the  Brighton  Cliffs  consists  in  100  parts  of  carbonate  of 
lime,  98'57 ;  carbonate  of  magnesia,  0'88 ;  phosphate  of  lime,  O'll ;  protoxide  of  iron, 
0'08  ;  protoxide  of  manganese,  0  OG ;  alumina,  016  ;  silica,  0  04. 
[Wittsteiu^  finds  the  composition  of  chalk  to  be  as  follows  : — 

Carbonate  of  Lime    97'6S6 

Carbonate  of  Magnesia   0"468 

Silica   1-100 

Ahimina,  Protoxide  of  Iron,  Sesquioxide  of  Iron,  Protoxide  of  Man- ")  o-550 

ganese,  Sulphuric  Acid,  and  Phosphoric  Acid   J 

Organic  matter   0  130 

99-934— Ed.] 

There  are  various  other  forms  of  carbonate  of  lime  constituting  the  substances  called 
by  mineralogists  schiefer  spar,  rock  milk,  earth  foam,  stalactitic  carbonate ^  of  lime,  an- 
thraconite,  oolite,  pisoiite,  marl,  and  tufa.  Carbonate  of  lime  is  an  ordinary  ingredient  in 
mineral  and  common  waters,  being  held  in  solution  by  carbonic  acid,  and,  therefore,  depo- 
sited when  this  is  expelled  by  boiUug  or  otherwise. 

8.  In  the  Organised  Kingdom. — Carbonate  of  lime  is  found  in  some  plants,  and  is 
obtained  from  the  ashes  of  most.  It  is  an  abundant  constituent  of  animals,  especially  of 
the  lower  classes.  Thus  in  the  Radiate  animals  we  find  it  in  the  hard  parts  of  Corals 
and  Madrepores  ;  in  the  Molluscs  (as  the  oyster),  it  is  in  the  shells.  In  the  articulated 
animals  it  forms,  with  phosphate  of  lime,  the  crusts  which  envelope  these  animals  (as  the 

'  1  Chron.  xxix.  2. 
"  Hist.  Nat.  xxxvi. 
3  Sat.  iii.  lib.  2. 

Ou  the  clialk  of  the  ancients,  consult  Beckmann's  History  of  Invent,  i.  212. 
*  De  la  Beclic,  Researches  in  Theoretical  Geolo(/y,  21. 
"  See  Bournou's  Trailo  Complet  de  la  Chaux  Garbonatee,  Londros,  1808. 

Dr.  Grant,  Led.  on  Cump.  Jnat.  in  the  Lancet,  Nov.  2,  1833. 
8  Hiarmaceulical  Journal,  1849-50,  p.  278  ;  quoted  from  Buchncr's  RejicrL  3tlc  Kcihc,  Bd.  iii. 
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crab  and  lobster) ;  and  in  the  higher  classes  it  is  found  in  bone,  but  the  quantity  of  it 
here  is  very  small. 

Prepauation.— Several  forms  of  carbonate  of  lime  are  employed  in  medi- 
cine— viz.  marble,  chalk,  precipitated  carbonate  of  lime,  and  carbonate  of 
lime  from  animals.  Most  of  these  require  to  be  submitted  to  some  pre- 
paration before  they  are  fitted  for  use. 

1.  Marble;  Manner;  Carbonas  Calcis  [dura);  Massive  Crystalline 
Carbonate  of  Lime  ;  White  Marble,  E. ;  Marmor  album,  D.— This  is 
commonly  employed  for  the  preparation  of  carbonic  acid,  and  for  other  pur- 
poses. White  or  statuary  marble  from  Carrara  should  be  selected,  on  account 
of  its  freedom  from  iron.    It  requires  no  preparation. 

a.  Chalk;  Greta  ;  Calcis  Carbonas  {Friabilis  in pulverem  subtilissimum 
trita  et  elutriata),li. ;  Creta  ;  Friable  Carbonate  of  Lime ;  Chalk, 
Creta,  D. — This  is  found  in  great  abundance  in  the  southern  parts  of  England. 
It  is  ground  in  a  mill,  and  the  finer  particles  are  separated  by  washing  them 
over  in  water,  letting  the  water  settle,  and  making  up  the  sediment  into  flat 
cakes,  which  are  dried  in  the  air.  In  this  state  it  is  called  whiting.  Two  of 
the  British  Colleges  give  directions  for  the  preparation  of  chalk  by  elutriation. 
By  this  means  it  is  separated  from  silicious  and  ferruginous  particles.  The 
product  is  called  prepared  chalk  [Creta  prceparata,  E.  D.)  It  is  usually 
made  up  into  little  conical  loaves. 

The  Dublin  College  orders  of  Chalk,  Ib.j.;  Water,  a  sufficient  quantity.  _  Reduce  the 
chalk  to  a  fine  powder,  and  having  triturated  this  with  as  much  water  as  vAW  give  it  the 
consistence  of  cream,  fill  the  mortar  with  water,  and  stir  well,  giving  the  whole  a  circular 
motion.  Allow  the  mixture  to  stand  for  fifteen  seconds,  and  then  decant  the  liquid  into 
a  large  vessel.  Triturate  what  remains  in  the  mortar,  adding  as  much  water  as  was  pre- 
viously used,  and.  after  allowing  it  to  settle  for  fifteen  seconds,  again  decant,  and  let  this 
process  be  repeated  several  times.  Let  the  fine  sediment  which  subsides  from  the  de- 
canted liquid  DC  transferred  to  a  calico  filter,  and  dried  at  a  temperature  not  exceeding 
212°. 

The  direction  of  the  Minhurgh  College  is  essentially  the  same. 

3.  Precipitated  Carbonate  of  Lime;  Calcis  Carbonas  prcBcipitatum,  D.  ; 
Creta  precipitata ;  Precipitated  Chalk. — Carbonate  of  lime  prepared  by 
precipitation  is  employed  by  some  druggists  in  the  preparation  of  aromatic 
confection  and  tooth-poivder.  Eor  these  purposes  it  is  superior  to  the 
ordinary  prepared  chalk,  on  account  of  its  freedom  from  gritty  particles.  The 
Dublin  College  directs  it  to  be  employed  in  the  preparation  of  the  hydrar- 
ffyrum  cum  creid,  D.    The  following  is  the  mode  of  obtaining  it : — 

Take  of  Chloride  of  Calcium,  5V. ;  Crystals  of  Commercial  Carbonate  of  Soda,  3xiij. ; 
Boiling  Water,  Oiv.  Dissolve  each  salt  in  a  quart  of  the  water ;  mix  the  two  solutioiis, 
and  when  the  precipitate  has  subsided,  draw  oif  the  supernatant  liquor.  Transfer  the 
sediment  to  a  calico  filter,  and  wash  it  with  boiling  distilled  water  until  the  washings 
cease  to  give  a  precipitate  with  nitrate  of  silver.  Finally,  dry  the  product  at  a  tempera- 
ture not  exceeding  212°. 

It  should  be  prepared  with  cold  solutions,  otherwise  the  deposit  is  finely 
granular. 

[It  is  stated  tliat  chalk  precipitated  from  weak  cold  solutions  is  heavier 
than  that  prepared  from  strong  cold  solutions.  When  submitted  to  micros- 
copic examination,  the  heavy  precipitated  carbonate  of  lime  has  been  found 
to  agree  very  much  in  its  properties  with  the  h{>avy  vnricty  of  carbonate  of 
magnesia.    It  consists  of  rounded  or  pearly  particles,  having  a  radiated 
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structure  and  in  somo  cases  is  composed  of  concentric  layers.  The  -lobules 
present  the  well-known  black  crosses  and  splendid  colours  in  the  rmadrants 
when  viewed  by  a  polarising  microscope.  Unlike  the  globules  of  heavy  mag- 
nesia, they  do  not  present  uniform  tints  of  colours ;  but  coloured  rings,  like 
thin  plates  of  calcareous  spar.i— Ed.]  ^ 

Sometimes  sulphate  of  lime  is  substituted  for  the  precipitated  carbonate.^ 
I  he  fraud  may  be  readily  detected  by  the  addition  of  either  hydrochloric  or 
nitric  acid  :  no  effervescence  takes  place  with  sulphate  of  lime.  If  sulphate 
be  mixed  with  carbonate  of  lime,  the  fraud  may  be  detected  as  follows  — 
Uigestiu  dilute  hydrochloric  acid  until  effervescence  ceases :  the  carbonate 
will  be  dissolved,  and  the  sulphate  for  the  most  part  will  be  left  undissolved 
J^y  boiling  in  water,  a  small  portion  of  sulphate  is  dissolved,  and,  by  the 
addition  ot  chloride  of  barium  to  the  solution,  the  presence  of  sulphuric  acid 
may  be  recognised. 

The  precipitate  procured  on  adding  carbonate  of  soda  to  the  solution 
obtained  by  digesting  animal  charcoal  in  muriatic  acid,  has  also  been  used  for 
creta  2)recipitata  ;^  but  the  precipitate  thus  procured  contains  only  22  per 
cent,  of  carbonate  of  lime,  the  remainder  being  calcareous  phosphate.  The 
presence  of  the  phosphate  is  easily  recognised  thus  :— Digest  in  dilute  hydro- 
chloric acid,  by  which  both  carbonate  and  phosphate  of  lime  are  dissolved, 
and  add  to  the  solution  caustic  ammonia,  which  precipitates  the  phosphate 
only :  carbonate  of  soda  being  added  to  the  filtered  liquor,  throws  down 
carbonate  of  lime. 

4.  Carbonate  of  Lime  from  Animals — Carbonate  of  lime  is  obtained  from 
various  animal  substances ;  as  from  oyster  shells,  crab's  claws,  crab's  stones, 
and  red  coral.  These  substances  yield  carbonate  of  lime,  intimately  blended 
with  some  phosphate  of  lime  and  animal  matter. 

a.  Prepared  Oyster  Shells;  Testae prmparatm,  L.— See  Ostrea  edulis. 

/3  Prepared  Crab's  Claws;  Lapilli  Cancrorum  praparaii ;  Chela  Canororum  m-ce- 
■paratce. — See  Cancer  Pagurus. 

y  Prepared  Crab's  Stones;  Lapides  Cancromm  prceparati ;  Prepared  Crab's  Mues ; 
Ocoh  Cancrorum.  prceparati.— Astacus  fluviatilis. 

8.  Prepared  Red  Coral  ;  Corallium,  rubrum  preeparatum.—^eQ  Corallium  rubrum. 

Properties.— Pure  carbonate  of  lime  is  a  tasteless,  odourless  sohd.  When 
heated  to  redness  in  a  current  of  air,  its  carbonic  acid  is  expelled,  leaving 
quickhme.  [There  is  considerable  difficulty  in  expelling  carbonic  acid  from 
perfectly  dry  chalk.— Ed.]  It  is  almost  insoluble  in  water,  one  part  of  car- 
bonate requiring  1600  parts  of  water  to  dissolve  it.  It  is  much  more  soluble 
in  carbonic  acid  water  :  the  solution  reddens  htmus,  but  changes  the  yellow 
colour  of  turmeric  paper  to  brown ;  and  by  boiling,  or  exposure  to  the  air, 
gives  out  its  carbonic  acid,  by  which  the  carbonate  of  hme  is  deposited. 
Carbonate  of  lime  is  a  dimorphous  substance ;  tha,t  is,  it  crystallises  in  two 
distinct  and  incompatible  series  of  forms.  Thus  the  forms  of  calcareous 
spar  belong  to  the  rhombohedric  system,  while  arragouite^  belongs  to  the 

1  Fharmacautical  Journal,  1849,  pp.  418,  419. 

2  Ibid.  vol.  iii.  p.  340,  1844. 

3  Ibid.  vol.  iii.  pp.  403  and  454. 

[xirragonite  is  not  pure  carbonate  of  lime.  Stromeyer  found  in  this  mineral  as  much  as  4  per 
cent,  of  carbonate  of  strontia;  and  to  the  presence  of  this  he  attributes  the  modilicatiou  of  the 
crystalline  form. — Ed.] 
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rM  rectangular  prismatic  system.  According  to  Gustav  Rose,|  botli 
calcareous  spar  and  arragonite  may  be  formed  in  the  humid  way,  but  tlie  lirst 
at  a  lower,  the  latter  at  a  higher,  temperature  -.2  in  the  dry  way,  calcareous 
spar  alone  is  formed.  Both  minerals  doubly  refract  the  rays  of  bght  (see 
a/lie,  p.  143,  figs.  22  and  23).  .  . 

Granular  limesto?7e  (of  which  white  marhle  is  the  purest  kmd)  is  massive, 
and  consists  of  small  grains  of  minute  crystals,  presenting  a  lamellar  structure 
and  brilhant  lustre,  but  intersecting  each  other  m  every  direction,  and  thereby 
giving  a  glimmering  lustre  to  the  mass. 

Chalk  is  massive,  opaque,  when  pure,  white,  and  has  an  earthy  fracture. 
It  is  usually  soft  to  the  touch,  and  adheres  to  the  tongue. 

Characteristics. — Carbonate  of  lime  is  recogni.-^ed  as  a  carbonate  by  the 
tests  already  mentioned  for  this  class  of  salts.  As  a  calcareous  salt  it  is 
known  by  the  characters  for  lime  (see  ante,  p.  616.) 

Composition.— Carbonate  of  lime  has  the  following  composition  : — 

Atoms.  Eq.  Wt.    Per  Cent.     Marcet.       Stromeyer.    Berz.  8r  Ure. 

Lime  1    28    56    56-1    56-35    564 

Cai-bonic  Acid    1    23    44    43-9    43-65    43-6 

Carbonate  of  Lime  1    50    100    100  0    lOO'OO    100  0 

Purity. — Pure  marble  or  chalk  should  be  perfectly  soluble,  with  effer- 
vescence, in  diluted  hydrochloric  acid,  by  which  the  absence  of  siUca  is  shown. 
Ammonia  should  not  cause  any  precipitate  in  this  solution,  by  which  its 
freedom  from  magnesia,  alumina,  oxide  of  iron,  and  phosphate  of  lime,  may 
be  inferred  :  nor  should  a  solution  of  sulphate  of  lime  throw  down  anything, 
by  which  the  absence  of  baryta  and  strontian  is  proved. 

It  is  entirely  soluble  in  diluted  hydrochloric  acid,  giving  off  bubbles  of  carbonic  acid. 
The  solution  is  not  precipitated  by  hydrosulphuric  acid,  and  after  boihng  it  is  not  precipi- 
tated either  by  Ume  water  or  ammonia  added  in  excess. — PL  Lond. 

"  A  solution  of  25  grains  in  ten  fluidrachms  of  pyroligneous  acid,^  when  neutralised  by 
carbonate  of  soda,  and  precipitated  by  32  grains  of  oxalate  of  ammonia,  continues  precipi- 
table  after  filtration  by  more  of  the  test." — FL  Ed. 

Physiological  Efpects.^ — The  local  effects  of  chalk  are  those  of  an 
absorbent,  antacid,  and  mild  desiccant.  When  swallowed,  it  neutralises 
the  free  acid  of  the  gastric  juice,  and  in  this  way  alone  must,  by  continued 
use,  injure  the  digestive  functions.  It  causes  constipation — an  effect  com- 
monly observed  from  the  use  of  a  few  doses  in  diarrhoea.  By  the  action 
of  the  free  acids  of  the  alimentary  canal,  it  is  converted  into  one  or  more 
soluble  calcareous  salts,  which  become  absorbed.  Hence  the  continued  use 
of  carbonate  of  lime  is  attended  with  the  constitutional  effects  of  the  calca- 
reous salts ;  and,  consequently,  the  statements  which  have  been  made  as  to 
the  influence  of  chalk  over  the  lymphatic  vessels  and  glands,  and  its  effect 
in  diminishing  excessive  secretion,  may  be  correct.  Sundelin*  thinks  it  may 
even  promote  the  deposit  of  bone-earth  in  diseases  attended  with  a  defi- 


1  Lond.  andMinh.  Phil.  Mag.  June  1838. 

2  Colonel  Yorke  states  that  the  deposit  made  by  water  on  the  interior  of  a  copper  boiler  is  artificial 
arragonite  (Proceedings  ' of  the  Chemical  Socidg,  No.  1). 

^  This  quantity  of  acid  is  unnecessarily  large.    According  to  Mr.  Phillips  [Lond.  3Ted.  Gaz.  N.  S. 
vol.  ii.  1 838-9,  p.  759),  it  is  capable  of  dissolving  more  than  four  times  the  above  quantity  of  chalk! 
*  Eeilmittellehre,  i.  179. 
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cieucy  of  this  substance.  Carbonate  of  lime,  prepared  from  animal  matter, 
has  been  erroneously  supposed  to  be  more  digestible  than  chalk,  and,  therefore, 
less  likely  to  occasion  dyspeptic  symptoms. i  Dr.  A.  T.  Tiiomson2  says, 
that  "  after  chalk  has  been  used  for  some  time,  the  bowels  should  be  cleared 
out,  as  it  is  apt  to  form  into  hard  balls,  aud  to  lodge  in  the  folds  of  the 
intestines. 

Uses.— As  an  absorbent  and  desiccmit,  prepared  chalk  is  used  as  a  dusting 
powder  in  moist  excoriations,  ulcers,  the  intertrigo  of  children,  burns  and 
scalds,  erysipelatous  inflammation,  &c.  In  the  form  of  ointment  it  has  been 
recommended  by  Mr.  Spender^  in  ulcers.  As  an  antacid,  it  is  exhibited  in 
those  forms  of  dyspepsia  which  are  accompanied  with  excessive  secretion  of  acid ; 
and  as  an  antidote  in  poisoning  by  the  mineral  and  oxalic  acids.  It  has  also 
been  used  in  some  diseases  which  have  been  supposed  to  depend  on,  or  be 
accompanied  by,  excess  of  acid  in  the  system— as  in  gouty  affections,  which 
are_  usually  attended  with  the  excessive  production  of  uric  acid,  and  in  rachitis, 
which  some  have  ascribed  to  a  preponderance  of  phosphoric  acid,  or  to  a 
deficiency  of  lime  in  the  system. 

To  diminish  alvine  evacuations,  it  is  employed  in  diarrhcea.  Its  efficacy 
can  hardly  be  referred  solely  to  its  antacid  properties,  for  other  antacids  are 
not  equally  successful ;  but  to  its  desiccating  properties  already  referred  to. 
Moreover,  in  many  cases  of  diarrhoea  in  which  chalk  is  serviceable,  no  excess 
of  acidity  can  be  shown  to  exist  in  the  bowels.  Aromatics  are  useful  adjuncts 
to  chalk  in  most  cases  of  diarrhoea.  In  old  obstinate  cases,  astringents  (as 
logwood,  catechu,  or  khio)  may  be  conjoined  with  great  advantage ;  aud  in 
severe  cases,  accompanied  with  griping  pains,  opium. 

Administration.— Prepared  chalk  is  given  in  the  form  of  powder  or 
mixture,  in  doses  of  from  gr.  x.  to  5j.  or  ^ij.  It  enters  into  a  considerable 
number  of  officinal  preparations. 

1.  MISTURA  CRET^,  L.  E.  D.;  Chalk  Mixture;  Cretaceous  Mixture. 
(Prepared  Chalk,  ^ss. ;  Sugar,  5iij. ;  Mixture  of  Acacia,  f^iss. ;  Cinnamon 
Water,  f^xviij. :  mix,  L.  Prepared  Chalk,  5x. ;  Pure  Sugar,  5V. ;  Mucilage, 
f^iij.;  Spirit  of  Cinnamon,  ^ij-;  Water,  Oij.  :  triturate  the  chalk,  sugar,  and 
mucilage  together,  and  then  add  gradually  the  water  and  spirit  of  cinnamon, 
^.  Prepared  Chalk,  ^ij. ;  Simple  Syrup,  Mucilage  of  Gum  Arabic,  of  each, 
f^ss. ;  Cinnamon  Water,  f^vij.  :  rub  the  chalk  with  the  cinnamon  water, 
then  add  the  syrup  and  mucilage,  and  mix,  Z>.) — A  convenient  and  agree- 
able form  for  the  exhibition  of  chalk.  It  is  in  very  common  use  for 
diarrhoea.  Aromatics  (as  aromatic  co7ifectio?i),  astringents  (as  kino  or 
catechu),  and  narcotics  [opium)  are  frequently  combined  with  it.  Dose,  f^ss. 
to  f^ij. 

2.  PUIVIS  CRETiE  COMPOSITUS,  L.  E.  D. ;  Compound  Potvder  of  Chalk. 
(Prepared  Chalk,  lb.  ss. ;  Cinnamon,  ^iv.  j  Tormentil  Root,  Acacia  Gum,  of 
each,  5iij- ;  Long  Pepper,  ^ss.  L.  Prepared  Chalk,  jiv. ;  Cinnamon,  in 
fine  powder,  5iss. ;  Nutmeg,  in  fine  powder,  5j. :  triturate  them  well  together, 
E.    Take  of  Prepared  Chalk,  ^v- ;  Cinnamon,         J   Gnm  Arabic,  ^U- ; 


'  Wibmer,  Bi.e  Wirkmff,  &c.  ii.  10. 
^  E/ (HI  cuts  of  Mat  aria  Medica,  ii.  82. 
^  Observalions  on  Ulcers. 
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Nutmeg,  3ss. :  rub  the  ingredients  separately  to  powder,  tlieu  mix  and  pass 
through  a  fine  sieve,  i).)— -A-i'ona^^ic  and  astringent.  Used  in  diarrhoea. 
Dose,  grs.  x.  to  3j. 

3.  TROCIIISCI  CRETiE,  E. ;  Chalk  Lozenges.  (Prepared  Chalk,  ^iv. ; 
Gum  Arabic,  3j. ;  Nutmeg,  53. ;  Pure  Sugar,  ^vj.  :  reduce  them  to  powder, 
and  beat  them  with  a  little  water  into  a  proper  mass  for  making  lozenges.)— 
Mildly  antacid  and  astringent.    Used  in  acidity  of  stomach  and  diarrhoea. 

4.  CAMPUORiVTED  CRETACEOUS  TOOTH-POWDER.  (Precipitated  Carbonate 
of  Lime,  Camphor,  finely  pulverised,  ^ij. :  mix.)— Extensively  used  as  a 
dentifrice.  On  account  of  its  softness,  it  does  not  injure  the  enamel :  in  fact, 
it  scarcely  possesses  the  requisite  hardness  to  remove  the  foreign  matters 
adherent  to  the  teeth.  It  is  objectionable  on  account  of  its  insolubility,  and 
its  accumulation  between  the  gums  and  the  teeth.  Objections  have  been 
made  to  the  use  of  camphor  as  a  dentifrice,  owing  to  its  supposed  property 
of  rendering  the  teeth  brittle.^  Although  the  validity  of  the  objections  is 
very  doubtful,  yet,  as  the  camphor  serves  no  useful  purpose  in  the  tooth- 
powder  beyond  that  of  a  scent,  it  is  advisable  to  substitute  some  other 
odoriferous  substance  for  it. 

2.  Calcis  Bicarbonas.  — Bicarbonate  of  Lime. 

Formula  CaO,2C02.   Equivalent  Weight  72. 

Supercarbonate  of  lime. — Carbonate  of  lime  dissolves  in  water  by  the  aid  of  carbonic 
acid.  It  takes  up  another  atom  of  acid,  and  forms  bicarbonate  of  lime.  If  this  additional 
portion  of  acid  be  thrown  oiF  by  ebuUition,  the  carbonate  of  lime  which  it  held  in  solution 
is  deposited.  In  this  way  are  formed  the  incrustations  of  carbonate  of  hme  on  the  inner 
sides  of  steam  boilers  and  tea-kettles.  Caustic  alkalies,  or  hme,  also  throw  down  the 
calcareous  carbonate  by  saturating  the  excess  of  acid  contained  ui  the  bicarbonate.  On 
this  is  founded  Professor  Clark's  patent  process  for  the  purification  of  common  waters,  to 
which  allusion  has  aheady  been  made  (see  ante,  p.  284).  Bicarbonate  of  lime  is  a  con- 
stituent of  most  spring  and  river  waters.  Dupasquier^  says  that  it  has  a  very  feeble 
action  on  soap,  and  cannot,  in  the  proportions  in  which  it  usually  exists  in  ordinary 
potable  waters,  decompose  it ;  a  conclusion  altogether  opposed  to  that  at  which  Professor 
Clark  has  arrived.  If  carbonic  acid  gas  be  transmitted  through  lime  water,  the  liquid  is 
at  first  rendered  turbid  by  the  formation  of  carbonate  of  lime ;  but  by  continuing  the 
transmission  of  the  gas,  the  hquor  again  becomes  clear,  owing  to  the  conversion  of  the 
carbonate  into  the  soluble  bicarbonate  of  hme.  If  the  liquid  oe  charged  with  a  sufhcient 
quantity  of  carbonic  acid,  under  pressure,  it  acquires  the  sparkling  and  effervescing 
quahties  of  soda  water  and  other  aerated  hquors.  Mr.  Maugham  has  taken  out  a  patent 
for  an  aerated  water  of  this  kind,  which  he  calls  Carrara  Water.  It  is  in  fact  an  effer- 
vescing solution  of  supercarbonate  of  hme,  and  is  taken  like  bottled  soda-water.  It  is  an- 
objectionable  beverage  for  those  persons  who  are  subject  to  habitual  constipation  or  phos- 
phatic  deposits  in  the  urine. 

83.  CALCIS  TRIPHOSPHAS.- TRIPHOSPHATE  OP 

LIME. 

Formula  3CaO,cPO^    Fquivalent  Weight  156. 

History. — Six  or  seven  compounds  of  hme  and  phosphoric  acid  liave  been 
described  :  of  these  the  only  one  employed  in  medicine  or  pharmacy  is  the 

\  Lancet,  vol.  ii.  1846,  aufl  vol.  i.  1847  ;  Lond.  Mprl.  Gnz.  N.  S.  vol.  xiv.  1847. 
Des  Eaux  de  Source  et  des  Eaux  dc  liiuicrc,  p.  lOo,  1840. 
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phosphate  found  in  bones,  and  which  lias  in  consequence  been  termed  hone- 
phosphate  of  lime.  In  the  year  ]  7G8,  Gahn  discovered  that  the  so-called  earth 
of  hones  consisted  chiefly  of  phosphoric  acid  and  lime;  and  in  1771,  Scheele 
alluded  to  the  discovery,  and  in  consequence  was  long  supposed  to  be  the 
author  of  it.  As  the  calcareous  phosphate  of  bones  is  a  subsalt,  it  is  some- 
times called  mihphosp)haie  of  limey— ^  name,  however,  which  is  equally 
applicable  to  several^  other  phosphates.  As  it  contains  the  common  or  tribasic 
phosphoric  acid,  it  is  frequently  denominated  common  or  trihaaic  phosphate 
of  lime.  Berzelius  termed  it  the  calcic  suhphosphate  of  hones  {sousphos- 
calcique  des  os) . 

Natueal  History. — This  salt  occurs  in  both  kingdoms  of  nature. 

a.  In  the  Inoeganised  Kingdom— Combined  with  fluoride  and  chloride  of  calcium, 
it  occurs  in  the  minerals  called  apatite,  moroxite,  phosphorite,  and  asparagus  stone.  It 
occurs  in  most  soils,  especially  in  some  varieties  of  chalk,  in  greater  or  less  abundance, 
being  probably  derived,  at  least  in  most  cases,  from  the  bones  of  animals.  It  abounds  in 
coprolites  (so  called  from  R6irpos,  excrement,  and  a  stone)  substances  supposed  to  be 
the  excrements  of  fossil  reptiles.  It  has  been  found  in  the  deep-well  water  of  the  London 
basin.^ 

/3.  In  the  Organised  Kingdom.— It  is  a  constituent  of  both  animals  and  vegetables. 
It  forms  the  principal  part  of  the  earthy  matter  of  the  bones  of  the  veriebraia  and  of  the 
crustaceous  envelopes  of  the  articulata?  According  to  Dr.  Wollaston,^  it  is  found  in 
ossified  arteries,  veins,  valves  of  the  heart,  bronchiae,  and  tendinous  portion  of  the 
diaphragm,  and  in  the  tartar  of  the  teeth.  The  calcareous  phosphate  found  in  urine,  and 
which  is  sometimes  deposited  from  this  fluid  in  a  pulverulent  form,  is  the  neutral  phos- 
phate of  lime  (2CaO,PO^).  The  phosphate  of  lime,  calculus,  prostatic  calculi,  and  pineal 
concretion,  also  contain,  according  to  Dr.  Wollaston,  the  neutral  phosphate. 

PREPARATION. — "When  bones  are  ignited  in  close  vessels,  they  yield  as  a 
fixed  residue  hone  hlaclc  (see  a7ite,  p.  323).  If,  however,  they  be  calcined 
iu  open  vessels,  the  whole  of  the  carbonaceous  matter  is  burnt  off,  and  the 
white  product  is  called  hone  ash  (ossa  deusta  alba ;  ossa  ad  alhedinem 
usta ;  ossa  calcinata  ;  spodium  album)  or  hone  earth  {terra  ossinm). 

A  similar  product  is  obtained  by  calcining  the  antler  [Cor?iu,  Ph.  L.)  of 
the  deer  {Cervus  elaphxis).  In  this  case  the  product,  when  reduced  to  a  fine 
powder,  is  called  burnt  hartshorn  {cornu  ustum,  Calcis  phosphas  e  cornu 
igne  comparata,  L. ;  fulvis  cornu  cervini  iisti,  D.)  Pinely-powdered  bone 
ash  is,  however,  usually  substituted  in  the  shops  for  burnt  hartshorn. 

Bone  ash  consists  principally  of  triphosphate  of  lime,  but  mixed  with 
carbonate  and  a  small  portion  of  sulphate  of  lime.  The  sulphate  did  not 
pre-exist  in  the  bones,  but  is  formed  during  calcination  by  the  oxidation  of 
the  sulphur  contained  in  the  animal  matter  of  the  bone.*  Thomson^ 
mentions  magnesia  (not  in  the  state  of  phosphate)  and  chloride  of  sodium 
as  constituents  of  bone  earth. 

The  proportion  of  phosphate  to  carbonate  of  lime  in  100  parts  of  the 
earthy  matter  of  the  bones  of  the  ox  and  sheep,  is  as  follows : — 


^  Berzelius  {TraitS  de  Chimie,  t.  iv.  p.  72,  1831)  states,  thnt  the  neutral  phosphate  of  lime 
(2CaO,PO^),  held  in  solution  by  carbonic  acid,  is  found  in  many  mineral  waters. 

*  [Ilutnau  bones  contain  about  66  per  cent,  of  mineral  nialtcr ;  and  of  this,  about  four-fifths 
consist  of  the  bone  phosphate  of  lime,  the  residue  being  chiclly  carbouatc  of  lime. — Ed.] 

3  Phil.  Tram,  for  1797- 

^  Dumas,  'rraile  dc  Chimie,  t.  viii.  p.  677,  1846.  , 

*  Chemistry  of  Animal  Bodies,  p.  238,  1843. 
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0:r.  (Berzelius.)         Sheep.  (Barros.) 

Phosphate  of  Lime    85-98    80'0 

Carbouate  of  Lime    5-77    19"3 

The  Dublin  College  gives  the  following  directions  for  the  preparation  of 
precijntaied  phosphate  of  lime  [C aids  phosjJ has  prcBcijntatum,  D.) 

Take  of  Ox-bones,  burned  to  whiteness  in  a  clear  fire,  5iv. ;  Pure  Muriatic  Acid  f^vj. ; 
DistDled  Water,  Oij.;  Solution  of  Ammonia,  f^xj.,  or  as  much  as  may  be  sufiicieut. 
Reduce  the  calcined  bones  to  a  fine  powder,  and  digest  upon  this  the  acid,  diluted  with  a 
pint  of  the  water,  until  it  is  dissolved.  To  the  solution,  first  cleared  (if  necessary)  by 
filtration,  add  the  remainder  of  the  water,  and  then  the  solution  of  ammonia,  until  the 
mixture  acquires  an  alkaUne  reaction,  and  having  collected  the  precipitate  upon  a  calico 
filter,  let  it  be  washed  with  boiluig  distilled  water  as  long  as  the  liquid  which  passes 
through  gives  rise  to  a  precipitate  when  permitted  to  drop  into  a  solution  of  nitrate  ot 
silver  acidulated  with  nitric  acid.  The  washed  product  should  now  be  dried  by  exposing 
it  for  some  days  on  porous  bricks  to  a  warm  atmosphere. 

By  digestion  with  hydrochloric  acid,  the  phosphate  is  dissolved,  and  the 
carbonate  is  decomposed,  with  the  evolution  of  carbonic  acid,  and  the  forma- 
tion of  water  and  chloride  of  calcium.  On  the  addition  of  ammonia,  the 
phosphate  is  precipitated.  It  is  washed  to  deprive  it  of  all  traces  of  chloride 
of  calcium  and  hydrochlorate  of  ammonia. 

Propeeties. — Triphosphate  of  lime  is  white,  tasteless,  odourless,  insoluble  in 
water,  but  soluble  in  nitric,  hydrochloric,  and  acetic  acids,  from  which  solutions 
it  is  thrown  down,  unchanged  in  composition,  by  ammonia,  potash,  and  their 
carbonates.  When  exposed  to  a  very  intense  heat,  it  fuses,  and  undergoes 
no  other  change. 

Characteristics. — It  is  known  to  be  a  phosphate  by  its  solubility  in 
hydrocliloric  acid,  and  its  being  again  thrown  down  as  a  white  precipitate 
when  the  acid  solution  is  supersaturated  with  caustic  ammonia.  If  it  be 
digested  in  a  mixture  of  sulphuric  acid  and  alcohol,  sulphate  of  lime  is  pre- 
cipitated, and  an  alcoholic  solution  of  phosphoric  acid  obtained.  The  acid 
may  then  be  recognised  by  the  tests  for  it  already  mentioned  (see  Phosphoric 
Acid,  p.  347).  If  the  precipitated  sulphate  of  lime  be  dissolved  in  water, 
the  solution  may  be  known  to  contain  lime  by  the  tests  described  for  the 
calcareous  salts. 

Composition. — The  composition  of  triphosphate  of  lime  is  as  follows : — 

Atoms.    Eq.  Wt.     Per  Cent.        Fuels.  Berzelius. 

Lime    8    84    53-84    54-35    51-68 

Tribaaic  Phosphoric  Acid   1    73    46-16    45-65    48-83 

Tribaaic  Phosphate  of  Lime  i   156    100-00    100-00    lOO'OO 

According  to  Berzelius,  the  phosphate  of  lime  of  bones  is  composed  of 
8CaO,3PO^.  But,  from  the  observations  of  Puchs  and  Mitscherlich,  it  would 
appear  that  the  amount  of  lime  has  been  underrated,  and  that  the  composition 
of  the  bone-phosphate  is  represented  by  the  more  simple  formula  of  3CaO,P05, 
which,  moreover,  harmonises  with  the  general  constitution  of  the  phospliates. 

PHYSfOLOGiCAL  Effects,  a.  On  Ver/etahles. — In  soils,  phosphate  of  lime 
acts  as  an  important  fertiliser,  as  it  supplies  an  ingredient  (phosphoric  acid) 
necessary  to  the  growth  of  plants.  The  rapid  growth  of  green  confervfe  in 
the  deep-well  water  of  the  London  Basin  is  ascribed  by  Professor  Graham  to 
the  presence  of  phosphate  of  lime. 
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^.  On  Man  and  other  Animah.—ks  this  salt  is  a  general  constituent  of 
the  animal  structures,  especially  of  the  osseous  tissues,  it,  or  its  components, 
are  essential  constituents  of  our  food.  Man  obtains  more  of  this  ingredient 
than  the  wants  of  his  system  require,  from  the  corn,  potatoes,  milk,  and  meat, 
on  which  he  feeds  :  the  excess  is  eliminated  by  the  bowels  and  the  various 
secretions.  Taken  medicinally,  the  effects  of  this  salt  are  not  very  obvious. 
Its  topical  action  is  that  of  an  antacid.  "  As  phosphate  of  lime  is  very  diffi- 
cultly soluble,''  observes  Wibmer,!  "it  is  absorbed  in  small  quantity  only,  and 
then  acts  more  orless  like  lime,  as  a  slight  astringent  on  the  tissues  and  secretions, 
and  increases,  incontestably,  the  presence  of  calcareous  salts  in  the  bones,  the 
blood,  and  the  urine.  Large  doses  disorder  the  stomach  and  digestion  by 
their  difficult  solubility. 

U.^Es. — It  has  been  administered  in  rickets,  with  the  view  of  promoting 
the  deposition  of  bone-earth  in  the  bones.  The  sesquioxide  of  iron  may  be 
advantageously  conjoined  with  it.  Its  principal  use  is  in  the  preparation  of 
phosphorus  and  phosphate  of  soda.  In  the  arts,  it  is  employed  for  polishing, 
and  for  the  preparation  of  cupels. 

Administration. — Dose  from  grs.  x.  to  5ss.  Por  internal  use,  the  prepara- 
tion of  the  Dublin  College  is  to  be  preferred,  on  account  of  its  finer  division 
and  consequently  more  ready  solubility  in  the  juices  of  the  alimentary  canal. 

84.  CALCII  CHLORIDUM.  -  CHLORIDE  OP  CALCIUM. 

Formula,  CaCl,    Equivalent  Weight  55'5. 

History. — This  salt,  obtained  in  the  decomposition  of  sal  ammoniac  by 
lime,  was  known,  according  to  Dulk,^  in  the  fifteenth  century,  to  the  two 
Hollands,  who  called  it  fixed  sal  ammoniac  {sal  ammoniacum  Jixum) .  Its 
composition  was  not  understood  until  the  eighteenth  century,  when  it  was 
ascertained  by  Bergman,  Kirwan,  and  Wenzel.  It  is  commonly  termed  calcii 
chloridum,  L.D.,  or  calcis  murias  vel  hydrochloras,  E.  [muriate  or  hydro- 
chlorate  of  lime.) 

Natural  History. — It  occurs  in  both  kingdoms  of  nature. 

a.  In  the  Inokganised  Kingdom. — It  is  found,  in  small  quantity,  in  sea  and  many 
mineral  and  well  waters. 

j3.  In  the  Organised  Kingdom.  —  It  has  been  detected,  in  a  few  instances,  in 
vegetables.   'Thus  Pallas  recognised  it  m  the  root  of  Aconitum  J-ycocto7ium, 

Preparation. — The  following  are  the  methods  of  preparing  it : — 

The  London  College  places  this  compound  in  the  Materia  Medica. 

The  Edinburgh  College  orders  of  White  Marble,  in  fragments,  ;  Muriatic  Acid 
(commercial)  and  Water,  of  each,  Oj.  Mix  the  acid  and  water ;  add  the  marble  by 
degrees ;  and,  when  the  effervescence  is  over,  add  a  little  marble  in  fine  powder  till  the 
liquid  no  longer  reddens  litmus.  Filter,  and  concentrate  to  one-half.  Put  the  remaining 
fluid  in  a  cold  place  to  crystallise.  Preserve  the  crystals  in  a  well-closed  bottle.  More 
crystals  will  be  obtained  by  concentrating  the  mother  liquor. 

The  Dublin  College  orders :— Chalk,  in  fragments,  lbs.  ij. ;  Pure  Muriatic  Acid,  Oiiss. ; 
Distilled  Water,  Ovj. ;  Slaked  Lime,  as  much  as  is  sufficient.  To  the  diluted  acid  is  to 
be  added  the  chalk  in  successive  portions  until  effervescence  ceases  ;  boil  for  ten  minutes ; 
add  now,  stirring  well,  a  slight  excess  of  lime,  and  collect  on  a  filter ;  slightly  acidulate 


'  Die  Wirkung,  &«.  ii.  9. 

=  Die  Prcusn.  P/i,inii.  uhnrselsl,  &c.  ii.  293,  2le  Aull.  Lsipzig,  1830. 
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the  filtered  solution,  evaporate  to  dryness,  and  submit  to  a  low  red  heat  in  a  Hessian 
crucible.   Piually,  powder  eoarsely,  and  keep  m  a  stoppered  bottle. 

In  this  process  one  equivalent  of  hydrocliloric  acid  reacts  on  one  eqaivalent 
of  carbonate  of  lime,  and  produces  one  equivalent  of  carbonic  acid  i^whicti 
escapes  in  a  gaseous  form),  one  equivalent  of  water,  and  one  equivalent  ot 
chloride  of  calcium.    CaO^CO^  +  HCl = OaCl  +  CO^  +  HO. 

Materials.                    Composition.  „« 

f  1  eq.  Carbonic  Acid  22  ^^^^  1  eq.  Carbonic  Acid. .  22 

1  eq.  Carbonate  Of  Lime..  50  {  l  eq.  Oxygen   8      "  "  ^.-z^^  i  eq.  water  

\,l  eg.  Calcium   ....  20   


1  eq.  Hydrochloric  Acid  .  36-5  (J      Chlorine        35-5  ~^  i  fig.  ChlorideCalcium  55-5 


86-5  86-5 


86-5 


By  heat,  the  crystals  of  this  salt  lose  their  water,  and  the  anhydrous  chloride 
of  calcium  is  obtained. 

Chloride  of  calcium  is  a  secondary  product  in  the  manufacture  of  the 
hydrated  sesquicarbonate  of  ammonia,  as  well  as  of  solution  of  ammonia ;  and 
from  this  source  it  is  usually  procured. 

PuoPKRTiES. — Anhydrous  chloride  of  calcium  is  a  white,  translucent  solid, 
of  a  crystalline  texture.  Its  taste  is  bitter  and  acrid  saline.  It  is  fusible, 
but  not  volatile.  It  deliquesces  in  the  air,  and  becomes  what  has  been  called 
oil  of  lime  [oleum  calcis) .  When  put  into  water,  it  readily  dissolves  in  a 
quarter  of  its  weight  of  this  fluid  at  60°  E.,  or  in  a  much  smaller  quantity  of 
hot  water.  By  evaporation,  the  solution  yields  striated  crystals  {hf/draied  chlo- 
ride of  calcium),  having  the  form  of  regular  six-sided  prisms,  and  which, 
therefore,  belong  to  the  rhombohedric  system.  These  crystals  undergo  the 
watery  fusion  when  heated,  are  deliquescent,  readily  dissolve  in  water  with  the 
production  of  great  cold,  and,  when  mixed  with  ice  or  snow,  form  a  powerful 
frigorific  mixture.  Both  anhydrous  and  hydrous  chloride  of  calcium  are  readily 
soluble  in  alcohol. 

Characteristics. — This  salt  is  known  to  be  a  chloride  by  tlie  tests  for  this 
class  of  salts,  and  the  nature  of  its  base  is  ascertained  by  the  tests  for  cal- 
careous salts. 

Composition. — The  composition  of  this  salt  is  as  follows  : — 

At.  ^q.Wt.  Per Ct.     Ure.  At.  Eq.Wt.  PerCt.   Berzel ^ 


Calcium   1  ..  20    ..  36*03  ..  36  7 

Chlorine    1  ..  35-5  ..  63-97  ..  63-3 

ChlorideCalcium  \  ..  55-5  ..100-00  ..100  0 


Chloride  Calcium   1  ..  55-5  ..    50-7  ..  50-397 

Water    6  ..  54    ..    49  3  ..  49-603 


Crystallised  Chloride  Calcium  1  . .  109-5  . .  100  0  . .  100-000 


PuKiTY. — Chloride  of  calcium,  when  pure,  is  colourless,  evolves  no  am- 
monia when  mixed  with  lime,  and  undergoes  no  change  of  colour,  nor  gives 
any  precipitate  with  caustic  ammonia,  chloride  of  barium,  or  hydrosulphuric 
acid. 

The  crystallised  salt  is  "  extremely  deliquescent.  A  solution  of  76  grains  in  one  fluid- 
ounce  of  distilled  water,  precipitated  by  49  grains  of  oxalate  of  ammonia,  remains  prc- 
cipitable  by  more  of  the  test." — F/i.  Hd. 

Physiological  Effects,  a.  0?i  Animals. — Three  drachms  and  a  half 
given  to  a  dog  caused  quick  breathing  and  snorting,  with  convulsive  but  vain 
efforts  to  vomit,  a  profuse  secretion  of  saliva,  and  death  in  six  hours.  The 
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mucous  membrane  of  the  stomach  and  small  intestines  was  very  blood-shot, — 
in  many  places  almost  black,  and  converted  into  a  gelatinous  mass.^ 

/S.  On  Man. — In  small  doses  it  promotes  the  secretions  of  mucus, 
urine,  and  perspiration.  It  operates,  therefore,  as  a  liquelacient.  By  con- 
tinued use  it  appears  to  exercise  a  specific  influence  over  the  lymphatic 
vessels  and  glands,  the  activity  of  which  it  increases ;  for  under  its  use  glan- 
dular and  other  swellings  and  indurations  have  become  smaller  and  softer,  and 
ultimately  disappeared  altogether.  In  larger  doses  it  excites  nausea,  vomiting, 
and  sometimes  purging  j  causes  tenderness  of  the  prsecordium,  quickens  the 
pulse,  and  occasions  faintness,  weakness,  anxiety,  trembling,  and  giddiness. 
In  excessive  doses,  the  disorder  of  the  nervous  system  is  manifested  by  failure 
and  trembling  of  tlie  limbs,  giddiness,  small  contracted  pulse,  cold  sweats, 
convulsions,  paralysis,  insensibility,  and  death.2  Considered  in  reference  to 
other  medicines,  it  has  the  closest  resemblance  in  its  operation  to  chloride  of 
barium.  Hufeland^  says  its  operation  is  more  irritant  than  the  last  mentioned 
substance,  and  that  its  use  requires  greater  caution, — a  statement  which  is 
directly  opposed  to  the  experience  of  Dr.  Wood,*  and  of  most  other  prac- 
titioners. 

Uses. — It  has  been  principally  employed  in  scrofulous  affections,  especially 
those  attended  with  glandular  enlargements.  Beddoes^  gave  it  to  nearly  a 
hundred  patients,  and  he  tells  us  there  are  few  of  the  common  forms  of  scrofula 
in  which  he  has  not  had  successful  experience  of  it.  Dr.  Wood^  tried  it  on 
an  extensive  scale,  and  with  decided  benefit.  It  has  been  found  most 
efficacious  in  tlie  treatment  of  tabes  mesenterica,  on  account  of  its  checking 
purging,  diminishing  the  hectic  fever,  allaying  the  inordinate  appetite,  and,  in 
many  cases,  ultimately  restoring  the  patient  to  perfect  health.  It  has  also 
been  recommended  in  chronic  arthritic  complaints,  in  bronchocele,  in  some 
chronic  affections  of  the  brain  (as  paralysis),  and  in  other  cases  where  the 
object  was  to  excite  the  action  of  the  absorbents.  Occasionally,  though  rarely, 
it  has  been  employed  externally.  Thus  a  bath  containing  two  or  three  ounces 
of  it,  either  alone  or  with  chloride  of  sodium,  has  been  used  in  scrofula.7  In 
pharmacy,  fused  chloride  of  calcium  is  used  in  the  rectification  of  alcohol 
and  ether,  on  account  of  its  strong  affinity  for  water ;  and  in  chemistry  it  is 
employed  in  the  fused  state  for  the  purpose  of  drying  gases.  In  the  crystallised 
state,  mixed  with  one-half  or  two-thirds  of  its  weight  of  ice  or  snow,  it  pro- 
duces an  intense  degree  of  cold.  Its  solution  is  used  as  a  salt-water  bath  for 
chemical  purposes. 

Administkation. — Chloride  of  calcium  is  always  given  medicinally  iu  the 
form  of  an  aqueous  solution. 

LIQUOR  CALCII  CHLORIDI,  D. ;  Calcis  Muriatis  Solutio,  E. ;  Solution 
of  Chloride  of  Calcium.  (Chloride  of  Calcium,  ^iij. ;  Distilled  Water,  fjxij. ; 
D.  Dissolve  and  filter  through  paper  (sp.  gr.  1-225).  Muriate  of  Lime 
[crystals],  ^viij.;  Water,  f^xij.  ^.)— Dose  from  nixl.  or  nil.  to  f5ij.  of  the 


'  Beddoes,  Duncan^ s  Annals  of  Medicine,  vol.  i.  Lustr.  ii.  208. 

^  Vogt,  'Bliarwakodynamik. 

^  Quoted  by  Wibmer,  Die  Wirkung,  &c. 

Edinh.  Med.  and  Surg.  Journ,  i.  14?. 

Op.  cil. 
I  Op.  cii. 

'  Vogt,  oj).  supra  cil. 
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Dublin  solution,  or  gradually  increased  until  nausea  is  produced.  The  uses 
of  it  have  been  above  noticed. 

85.  C ALOIS  HYPOCHLORIS.- HYPOCHLORITE  OP 

LIME. 

Formula  CaO.ClO.    Equivalent  Weight  71-5. 

History.— In  1798,  Mr.  Tennant,  of  Glasgow,  took  out  a  patent  for  the 
manufacture  of  a  bleaching  powder,  which  in  consequence  was  long  known 
by  the  name  of  Tennafit's  bleaching  powder.  According  to  the  views^ 
entertained  of  its  composition,  it  has  been  successively  termed  oxymuriate  of 
lime,  chloride  of  lime,  or  chloruret  of  the  owide  of  calcium,  and  chlorinated 
lime  {Calx  chlorinata,'?\i.  L.  E.  D.)  It 'is  now  usually  regarded  as  a 
mixture  or  compound  of  hypochlorite  of  lime  and  chloride  of  calcium,  and  its 
bleaching  and  disinfecting  powers  are  referred  to  the  hypochlorite  or  to  the 
hypochlorous  acid,  which  may  be  regarded  as  its  active  principle. 

Preparation. — Chloride  of  Kme  is  prepared  on  a  very  large  scale  for  the 
use  of  bleachers.  The  chlorine  gas  employed  in  the  process  is  usually  gene- 
rated in  large,  nearly  spherical,  leaden  vessels  heated  by  steam.  The  ingre- 
dients employed  are  binoxide  of  manganese,  chloride  of  sodium,  and  diluted 

Fig.  103.  Fig.  102. 


Apparatus  for  the  Manufacture  of  Chloride  of  Lime. 


Fig.  102. — A.  Iron  jacket  for  heating  the  retort  hy  steam. 

B.  Leaden  retort  for  generating  chlorine. 

C.  Aperture  for  the  introduction  of  manganese  and  common  salt. 

D.  Arm  of  the  agitator. 

E.  Gas  discharge  pipe. 

F.  Syphon  funnel  for  the  introduction  of  the  sulphuric  acid. 

G.  Discharge  pipe  for  drawing  off  the  residuum  of  the  operation. 

H.  Steam  pipe." 

I.  Combination  chamber,  divided  into  four  compartments,  each  having  two  doors. 
K,  K.  Doors,  each  having  two  windows. 
L,  L.  Handles  of  the  rakes  passing  through  boxes. 
Fig.  Section  of  the  Retort. 

B.  The  agitator.   The  explanation  of  the  other  letters  is  the  same  as  for  fig.  103. 
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sulphuric  acid  (see  Chloiitne).  The  gas  is  washed  by  passing  it  througli 
water  and  IS  then  conveyed  by  a  leaden  tube  into  the  combination  room, 
where  the  slaked  lime  is  placed  in  shelves  or  trays,  piled  over  one  another  to 
the  height  o  five  or  six  lect,  cross  bars  below  each,  keeping  them  about  an  inch 
asunder,  that  the  gas  may  have  free  room  to  circulate.  The  combination 
room  IS  built  of  siliceous  sandstone,  and  is  furnished  with  windows,  to  allow 
the  operator  to  judge  how  the  impregnation  is  going  on.  Four  days  are 
usually  required,  at  the  ordinary  rate  of  working,  for  making  good  marketable 
chloride  of  lime.i  A.t  Mr.  Tennanfs  manufactory  at  Glasgow,  the  lime  is 
placed  m  shallow  boxes  on  the  floor  of  the  combination  chambers,  and  is 
agitated  once  during  the  process  by  iron  rakes ;  the  handles  of  which  pass 
through  boxes  filled  with  lime,  which  serves  as  a  valve.^  The  supply  of  chlo- 
rine is  then  shut  off,  and  a  man  enters  the  chamber  and  rakes  the  lime  over. 
The  chambers  are  then  closed,  and  more  chlorine  introduced,  until  the  lime 
is  saturated.^ 

At  a  manufactory  in  the  neighbourhood  of  London,  the  chlorine  gas  is 
developed  in  stone  jars,  and  conveyed  by  earthenware  tubes  to  a  stone  chamber 
containing  the  hydrate  of  lime,  which  is  moved  by  an  agitator. 

Theory  of  the  Peocess.— Neither  dry  caustic  lime  nor  carbonate  of  lime 
absorb  chlorine  gas  :  hydrate  of  lime,  however,  takes  it  up  freely.  Chemists 
are  by  no  means  agreed  as  to  the  nature  of  the  changes  which  attend  the 
process. 

_  a.  Some  regard  it  as  a  compound  of  chlorine,  tvater,  and  lime.  On  this 
view,  when  chlorine  gas  comes  into  contact  with  slaked  lime,  the  two  sub- 
stances are  supposed  to  enter  into  combination.  An  objection  to  this  view 
is,  that  the  odour  of  chloride  of  lime  is  that  of  hypochlorous  acid,  and  not 
that  of  mere  chlorine. 

/S.  Another  view,  supported  by  the  discoveries  of  Balard,^  and  the  obser- 
vations of  Gay-Lussac,^  is,  that  chloride  of  lime  is  a  mixture  or  compound  of 
hypochlorite  of  lime  and  chloride  of  calcium.  Its  formation  may,  then,  be 
explained  as  follows : — When  chlorine  comes  into  contact  with  slaked  lime,  a 
portion  of  the  latter  is  decomposed  :  its  base  (calcium)  combines  with  chlorine 
to  form  chloride  of  calcium,  while  its  oxygen  unites  with  another  portion  of 
chlorine  and  forms  hypochlorous  acid,  which  combines  with  some  undecom- 
posed  lime,  to  form  hypochlorite  of  lime.    2CaO  +  2C1 = CaCl  +  CaO,C10. 


Materials. 

2  eq.  Clilorine 


Composition. 
1  eq.  Chlorine  35'5 
Chlorine  36'5 


neg. 
"{leg 


2  eq.  Hydrate 
Lime   74 


145 


1  eq.  Calcium  20 
1  eg.  Oxygett    8  ' 

1  eq.  Lime  . .  28  - 

2  eq.  Water..  18  - 

145-0 


Products. 
1  eg.  Chloride 
Calcium  ..  55. s\ 


1  eq.  Hypochl.  Acid,  435^ 


^leq. Hypochlo- 
rite Lime..  71*5 
-2  eq.  Water. .  18  , 


Chloride 
of  Lime 

in  its 

most 
perfect 

state. 


145-0 


^  TJre,  Quarterly  Journal  of  Science,  xiii.  1. 

2  American  Joiirnal  of  Science,  vol.  x.  No.  2,  Feb.  1826;  and  Dumas'  Traite  de  Cldmie,  ii.  806. 

3  [We  find  by  the  author's  notes  that,  in  July  1849,  he  visited  and  inspected  the  works  of 
Messrs.  Tennant,  at  Glasgow.  The  chlorine  was  there  developed  by' the  action  of  hydrochloric  acid 
on  the  oxide  of  maufianese,  and  the  chloride  of  manganese  produced  was  allowed  to  run  to  waste 
into  the  canal.  The  combination  was  effected  without  rakes.  The  chamber  was  something  like 
that  in  fig.  102,  marked  I. — En.] 

■»  Researches,  in  Taylor's  Scientific  Memoirs,  vol.  i.  p.  269. 
*  Ann.  Chim.  et  Phys.  3mc  ser.  t.  v.  p.  273. 


Propetities. 
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The  odoiir  of  hypoclilorous  acid  wliich  chloride  of  lime  possesses  strongjy 
supports  this  view.  On  the  other  hund,  it  may  be  objected,  that  if  chloride 
of  lime  contained  so  large  a  quantity  of  chloride  of  calcium,  it  would  be  de- 
liquescent. But  to  this  it  may  be  replied,  that  the  chloride  of  calcium  may 
be  in  chemical  combination  with  hypochlorite  of  lime.  [The  chloride  ot 
calcium  in  this  theoretical  proportion  cannot  be  dissolved  out  of  this  com- 
pound by  alcohol. — Ed.] 

Properties.— Chloride  of  lime,  as  met  with  in  commerce,  is  a  white  or 
brownish-white  powder,  having  a  feeble  odour  of  hypochlorous  acid,  and  a 
strong  bitter  and  acrid  taste.  Exposed  to  the  air,  it  attracts  carbonic  acid, 
evolves  hypochlorous  acid,  and  is  thereby  converted  into  a  mixture  of  carbonate 
of  lime  and  chloride  of  calcium,  the  latter  of  which  deliquesces.  When 
heated,  it  evolves  oxygen  gas,^  sometimes  also  chlorine  gas,  and  becomes  con- 
verted into  a  mixture  of  chloride  of  calcium  and  chlorate  of  lime,  which  has 
no  bleaching  properties.  9CaCl-h9(CaO,C10)  =120  +  17CaCl  +  CaO,C105. 
Digested  in  water,  the  hypochlorite  of  lime  and  chloride  of  calcium,  as  well 
as  a  small  portion  of  caustic  lime,  are  dissolved :  any  carbonate,  and  the  excess 
of  caustic  lime,  remain  undissolved.  The  solution,  which  has  a  slight  yellow 
colour,  first  reacts  on  vegetable  colours  as  an  alkali,  and  afterwards  bleaches 
them,  especially  if  an  acid  be  added.  Carbonic  acid,  or  a  small  quantity  of 
sulphuric  acid,  sets  free  hypochlorous  acid.  CaCl  +  CaO,C10  +  SO^  = 
CaCl  +  CaO, S03  +  CIO.  But  if  a  large  quantity  of  sulphuric  acid  be  employed, 
free  chlorine  is  evolved.    CaCl  +  CaO,C10  +  2S03  =  2  (CaO,S03)  _|.  ^ci. 

Solution  of  chloride  of  lime  decomposes— at  least,  when  an  acid  is  present — 
organic  colours  and  putrid  substances.  The  bleaching  power  on  litmus  is  very 
slowly  evinced  unless  an  acid  be  present :  carbonic  acid  (as  by  breathing  through 
the  hquid)  causes  the  decolorisation  to  be  speedily  effected.  If  air  be  blown 
through  putrid  blood,  and  then  through  a  solution  of  chloride  of  lime, 
carbonate  of  lime  is  precipitated,  and  the  air  is  disinfected ;  but  if  air  be  first 
passed  through  putrid  blood,  then  through  caustic  potash  or  milk  of  lime  (to 
abstract  the  carbonic  acid),  and  afterwards  through  a  solution  of  chloride 
of  lime,  it  retains  its  stinking  quality.  The  bleaching  and  deodorising  pro- 
.  perties  depend,  probably,  on  the  oxidisement  of  the  colouring  or  offensive 
matter :  if  an  excess  of  a  strong  acid  be  employed  in  the  process,  chlorine  is 
evolved,  which  produces  oxygen  at  the  expense  of  the  elements  of  water :  if, 
on  the  contrary,  no  water  is  used,  Balard^  supposes  that  both  the  hypochlorous 
acid  and  lime  give  out  their  oxygen,  and  thereby  become  chloride  of  calcium. 

The  nature  of  the  bleaching  process  may  be  illustrated  by  the  action  of 
chlorine  and  water  on  indigo.  Indigo  blue  (Ci^H^NO^),  water  (2H0),  and 
chlorine  (2C1),  yield  by  their  mutual  reaction  isatine  (C^^IPNO*)  and  hydro- 
chloric acid  (2HC1).  Isatine  and  2C1  yield  chlorisatine  (CiSH^NO^Cl)  and 
HCl :  isatine  and  4C1  yield  bichlorisatine  (CiSH^NO^CP)  and  2HC1. 

[Mr.  W.  BasticF  has  examined  the  action  of  chlorinated  lime  on  organic 


*  Heuce  Keller  {Pharmaceutical  Journal,  vol.  vii.  p.  399)  has  proposed  this  as  a  means  of  ob- 
taining oxygen  gas.  Half  an  ounce  of  chloride  of  lime,  boiled  in  two  ounces  of  water,  yields  420 
cubic  centimetres  [=  about  165  cubic  inches]  of  oxygen  gas  contaminated  with  chlorine.  The  same 
quantity  of  chloride  and  watei",  with  a  quarter  of  an  ounce  of  binoxide  of  manganese,  yielded,  on  an 
average,  650  cubic  centimetres  [=  about  256  cubic  inches]  of  oxygen. 

^  Researches,  in  Taylor's  Scientific  Memoirs,  vol.  i.  p.  269. 

^  Pharm.  Journ.  1848,  p.  467. 
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compounds  irrespective  of  this  effect  on  colour.  He  found  that  when  one 
parL  of  bleaching  powder  was  mixed  with  tliree  parts  of  water,  a  higlily  con- 
centrated solution  of  hypochlorite  of  lime  is  formed,  containing  a  large  quan- 
tity of  chloride  of  calcium  in  solution,  and  caustic  hme  in  suspension.  Upon 
the  addition  to  this  mixture  of  a  strong  solution  of  sugar,  a  violent  reaction  is 
brought  about,  attended  by  a  great  increase  of  temperature.  So  violent  was 
the  reaction,  that  in  one  instance  the  apparatus  in  which  the  process  was  con- 
ducted was  dashed  to  pieces  in  a  few  moments. 

The  results  of  the  decomposition,  when  carefully  conducted,  remain 
entirely  in  the  retort,  as  nothing  but  aqueous  vapour  with  a  Uttle  free  chlorine 
came  over  into  the  receiver,  even  upon  the  application  of  heat.  On  examining 
the  contents  of  the  retort,  the  sugar,  when  not  in  excess,  was  found  to  have 
been  completely  decomposed,  as  well  as  the  hypoclilorite  of  lime.  The  results 
of  the  decomposition  were  found  to  be  formate  of  lime,  chloride  of  calcium, 
caustic  lime,  and  water. 

leq.  of  Sugar   C'^H^  0"  x  g  g     ,6  eq.  Formate  of  Lime .  C'^H^  0^*  Ca" 

€  eq.  Hypochl.  Lime .  0'2Cl«Ca6    |^       3  eq.  Water    0^ 

6  eq.  Caustic  Lime...  0^        Ca^  -  g  |  -g  -  6  eq.  Chi.  Calcium   ...  Cl^  Ca» 

 —  .       ^    <U  ''^    . 

QU  JJ9  027  CIS  Qg\2)  ■^'rS       \  Q,2  g9  0^7  CP  Ca'= 

These  formulae  show  the  agency  of  the  caustic  lime  on  the  mixture  in  com- 
bining with  the  formic  acid,  and  they  also  probably  assist  in  explaining  why 
it  is  necessary  to  have  an  excess  of  caustic  lime  in  preparing  chloroform, 
although  theoretically,  according  to  Liebig,^  it  would  appear  that  the  caustic 
lime  plays  no  part  in  the  process. 

When  sugar  is  treated  with  hypochlorite  of  lime,  from  which  the  excess  of 
lime  has  been  removed,  the  results  of  the  decomposition  are  carbonic  acid, 
water,  and  chloride  of  calcium.  Hypochlorite  of  lime  acts  on  starch,  cotton, 
linen,  and  all  the  varieties  of  vegetable  fibre,  in  the  same  manner  as  on  sugar, 
although  with  greatly  diminished  force,  arising,  doubtless,  from  the  physical 
aggregation.  In  fact,  all  oxyhydrocarbons,  whose  oxygen  and  hydrogen  are  in 
the  proportion  to  form  water,  suffer  precisely  the  same  change  as  sugar  when 
treated  with  hypochlorite  of  lime,  with  or  without  excess  of  lime. 

It  exercises  no  notable  effect  on  those  organic  compounds  which  are  rich  in 
carbon  and  hydrogen ;  such  as  camphor,  and  the  essential  oils.  With  creasote 
it  acts  much  in  the  same  way  as  chlorine ;  that  is,  by  converting  it  into  a  resin- 
like body.  Organic  compounds  of  animal  origin,  containing  nitrogen,  undergo 
analogous  changes  with  the  addition  of  the  formation  of  ammonia.  Under 
some  conditions  not  clearly  defined,  the  nitrogen  unites  with  the  carbon,  and 
forms  a  cyanogen  compound. 

The  chloride  of  calcium  contained  in  the  original  solution  of  the  bleaching 
powder  seems  to  have  no  special  agency  in  producing  the  elementary  changes 
of  the  organic  bodies  submitted  to  the  action  of  chlorinated  lime.  It  has 
generally  been  considered  by  some  of  the  best  authorities,  that  chlorinated 
lime  acts  as  a  bleaching  agent  through  the  great  affinity  of  the  chlorine  for  the 
hydrogen  of  the  organic  substance  exposed  to  its  action.  These  facts,  according 
to  Mr.  Bastick,  prove  the  erroneousness  of  this  theory,  and  tend  to  show  that 
it  possesses  a  highly  oxidising  property,  and  that  organic  bodies  are  decom- 
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posed  in  virtue  of  this  property,  and  that,  as  a  genera!  result,  chlorine  does 
Mt  unite  with  any  of  the  elements  of  the  organic  body.  Even  the  formation 
of  chloroform  from  alcohol  is  not  altogether  an  exception  to  these  rules, 
because  three  parts  of  the  alcohol  are  oxidised,  and  only  one  part  chloriuised. 
The  formic  acid  produced  was  detected  by  nitrate  of  silver.— Ed.J 
Chnractensiics.— Its  smell  and  bleaching  properties  are  most  charac- 
teristic of  it.  The  acids  (as  sulphuric  or  hydrochloric)  separate  chlorine  trom 
it  An  aqueous  solution  of  it  throws  down  white  precipitates  with  nitrate 
of  silver,  the  alkaUne  carbonates,  and  with  oxalic  acid  or  the  oxalates,  ihe 
supernatant  Hquor  from  which  chloride  of  silver  has  been  thrown  down  by 
nitrate  of  silver  possesses  a  decolorising  property.  _ 

Composition.— The  quantity  of  chlorine  absorbed  by  slaked  lime  varies  wilti 
the  pressure,  the  degree  of  exposure,  and  the  quantity  of  water  present. 
Hence  the  substance  sold  as  chloride  of  lime  is  not  a  uniform  product,  ihe 
following  table  contains  the  most  important  results  of  Dr.  Tire's  experiments. 


Prepared  with  Protohydrate  of  Lime,  without  pneumatic  pressure. 
The  process  was  carried  on  until  the  Lime  ceased  to 
absorb  Chlorine. 

Commercial  Specimens. 

Synthesis. 

First 
Analysis. 

Second 
Analysis. 

Mean. 

1. 

2. 

3. 

39-39 

40-00 

40-62 

40-31 

23 

22 

28 

46-00 

44-74 

46-07 

45-40 

46") 

78 

71 

14-60 

15-26 

13-31 

14-28 

31  i 

Chloride  of  Lime  . . . 

100-00 

100-00 

100-00 

100-00 

100 

100 

100 

Good  samples  of  commercial  chloride  of  lime  contain,  on  an  average,  not 
more  than  36  per  cent,  of  chlorine  :  and,  on  the  small  scale,  hydrate  of  lime 
cannot  be  made  to  absorb  more  than  40  per  cent.  Mr.  Branded  and  Mr. 
Philhps^  give  the  following  as  the  atomic  proportions  of  chlorine  and  hydrate 
of  Hme,  in  chloride  of  lime  of  the  best  quality  : — 

Atoms.       Eq.  Wt.       Per  Cent.  Atoms.     Hq.  Wt. 

Chlorine   1    35-5    32-42 

Hydrate  of  Lime...  2    74    67-58 


CUorideofLime  1    109-5    100  00 


Bihydrated  Chloride  of  Lime 
Lime   


81-5 
28 


Chloride  of  Lime  (Phillips) . 


109-5 


"  When  water  is  added  to  this,  the  chloride  of  lime  dissolves,  leaving  nearly 
all  the  lime  insoluble."  (PhiUips.) 

If,  with  Berzelius  and  Balard,  we  regard  bleaching  powder  as  constituted 
of  hypochlorite  of  Hme,  chloride  of  calcium,  and  water,  its  composition,  corre- 
sponding with  the  proportions  assumed  by  Mr.  Brande  and  Mr.  Phillips,  will 
be  as  follows  : — 

At.Eg.Wt.  PerCt.  At.  Eq.Wt.  PerCt . 

I  Trishypochlorite  of  Lime   I  . .  127-5 

Chloride  of  Calcium   1  ..  55-5 

Water   4  ..  36-0 


Hypochlorite  of  Lime   1 

Lime   2 

Chloride  of  Calcium    1 

Water   4 


71-5 

56 
55-5 
36 


32-65  \ 
25-57 
25-34 
16-44 


Commercial  Bleaching  Powder  1  ..219-0  ..100-00 


-or- 


58-22 
25-34 
16-44 


Commercial  Bleaching  Powder  1  ..219-0  ,.100-00 


^  Manual  of  Chemistry,  p.  642,  1848. 
'  Translation  of  the  Pharmacopoeia, 
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When  bleaching  powder  is  digested  in  water,  a  bleaching  liquor  is  obtained, 
while  a  portion  of  hme  remains  undissolved.    The  trishypochlorite  is  sunnosed 
to  be  decomposed  by  the  action  of  water,  and  to  depoL  regS^^^^ 
hme,  while  one  equivalent  of  chloride  of  calciam,  and  one  equivalenrof  neutr^ 
hypochlorite  of  lime,  are  dissolved.  quivdieni  or  neutral 

than       S'*'  '^1        ^'J'^""''^  ^HT^^  ^^'^^  absorb  more 

than  jts  own  weight  of  chlorine,  and  form  a  solution  containing  1  equiva- 
lent of  hme  (or  of  hydrate  of  lime)  and  1  of  chlorine,  which  is  the  true  atomic 
compound,  and  is  dissolved  out  of  bleaching  powder  by  water  (Brande) 

Moms.     Eq.Wt.    PerCt.  Atoms.    Eq.Wt     Per  Ct 

Chlorine }   •■"    oL'"-  \  Chloride  of  Calcium.,    l  55.5  •••• 

  J   ••••  490  Ur;  Water   2  \l  \ll 

^  '  "^'^     ^  ~1  1^  ""  1^ 

Lhlorometry.— In  order  to  estimate  the  bleaching  power  of  the  cliloride 
ot  lime  ot  commerce,  various  chlorometrical  methods  have  been  devised  One 
method  IS  to  determine  the  quantity  of  chlorine  gas  which  is  given  out  by  a 

104       ''t'!'''''  "^"f?^  I'^^'v'''!'  °^  of  liquid  hydro- 

•     •      chloric  acid.i    The  liqmd  may  be  brought  into  contact  with  • 
the  chloride  placed  over  mercury,  contained  in  a  graduated 
syphon-tube,  closed  at  one  end  (fig.  104,  b).    When  the 
gas  is  evolved,  the  mercury  flows  out,  by  the  orifice  b,  into  a 
basm  ready  to  receive  it.    The  resulting  film  of  chloride  of 
calcium  protects  the  surface  of  the  metal  from  the  action  of 
the  chlorine.    If  carbonic  acid  be  suspected,  the  mercury  by 
agitation  absorbs  the  chlorine,  leaving  the  carbonic  acid. 
Ten  grains  of  bleaching  powder  yield  from  three  to  four 
Siphon  tube  for    ^^^^f  ^^^^^s  of  chlorine,  equivalent  to  twenty  or  thirty  per 
chlorometrical     cent,  by  weight.  _ 
purposes.  Another  chlorometrical  method  is  to  ascertain  the  bleachino- 

.  .  power  of  the  chloride  on  a  standard  solution  of  indigo -2  but 

it  is  not  susceptible  of  accuracy,  ' 

A  chlorometrical  method,  which  Professor  Graham^  considers  ''to  be 
entitled  to  preference,"  is  founded  on  the  fact  that  chloride  of  lime  converts 
sulphate  of  the  protoxide  of  iron  into  sulphate  of  the  peroxide.  Red  ferro- 
prussiate  of  potash  {ferridcyanide  of  potassium,  ante,  p.  534,)  is  employed  to 
ascertain  the  change  in  the  degree  of  the  oxidation  of  the  iron,  since  it  o-ives 
a  blue  precipitate  with  the  protosalts,  but  not  with  the  persalts  of  tliis  metal. 
A  quantity  of  solution  of  chloride  of  lime,  capable  of  peroxidising  78  grains  of 
sulphate  of  iron,  contains  10  grains  of  chlorine.  Gay  Lussac  has  proposed  a 
chlorometrical  method,  founded  on  the  conversion  of  arsenious  into  arsenic  acid 
by  chlorine.  Dissolve  100  grs.  of  arsenious  a^jid  in  2000  of  strong  hydro- 
chloric acid,  and  dilute  with  distilled  water  till  the  liquid  occupies  the  volume  of 
7  000  grs.  of  water  ( =5xvj.)  This  is  the  standard  test-liquor.  Diffuse  1 00  grs. 
ot  bleachmg  powder  through  1000  grs.  of  water,  and  gently  pour  over  it  the 
test-hquor  until  the  liquid  acquires  the  power  of  bleaching  a  drop  of  a  solu- 

'  Ure,  Quarterly  Journal  of  Science,  vol.  xiii. 

^  Gay- Lussac,  Jnn.  of  Phil.  xxix.  218;  also  in  Alcock's  Essay,  before  quoted,  p.  135. 
Elements  of  Chemistry,  p.  502. 
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tion  of  sulphate  of  indigo ;  that  is,  until  free  chlorine  is  present.  The  quan- 
tity of  chlorine  in  the  bleaching  powder  is  equal  to  -rrotl^  pa^t  of  the  quan- 
tity of  the  test-liquor  employed.  Thus  if  3000  grains  of  the  test-liquor  be 
employed,  the  quantity  of  chlorine  in  the  bleaching  powder  is  30. 

The  Edinburgh  College  gives  the  following  characteristics  of  good 
chloride  of  lime  : — 

"Pale  greyish-white :  dry :  50  grains  are  nearly  all  soluble  in  two  fluidounces  of  water, 
forming  a  solution  of  the  density  of  1027,  and  of  which  100  measures,  treated  with  an 
excess  of  oxalic  acid,  give  off  much  chlorine,  and  if  then  boiled  and  allowed  to  rest  twenty- 
four  hours,  yield  a  white  precipitate  which  occupies  nineteen  measures  of  the  liquid." 

The  precipitate  produced  in  the  solution  by  oxalic  acid  is  oxalate  of  lime,  and, 
therefore,  this  process  is  one  for  the  detection  of  lime  (or  oxide  of  calcium). 
The  London  College  merely  observes  that  chlorinated  lime — 

"  Dissolves  in  dilute  hydrochloric  acid,  emitting  chlorine." 

Neither  College,  therefore,  gives  directions  for  estimating  the  real  value  of 
chloride  of  lime. 

Physiological  Effects. — Chloride  of  lime  may  be  regarded  practically 
as  a  compound  of  hypochlorite  of  lime,  chloride  of  calcium,  and  hydrate  of 
lime ;  and  its  effects  are  those  of  the  substances  now  enumerated  (see  calx, 
ante,  p.  616) ;  and  calcii  chloridum,  ante,  p.  630).  The  effects  for  which 
it  is  employed  in  medicine  are  those  of  the  hypochlorite. 

The  local  action  of  chloride  of  lime  is  that  of  an  irritant  and  caustic.  A 
solution  of  it  applied  to  suppurating  and  mucous  surfaces  is  a  powerful 
desiccant,  probably  in  part  at  least  from  the  uncombined  lime  in  solution. 
When  the  secretions  are  excessive  and  extremely  fetid,  it  not  only  dimi- 
nishes their  quantity,  but  much  improves  their  quality ;  so  that,  considered 
in  reference  to  suppurating  and  mucous  surfaces,  it  is  not  only  a  desiccant, 
but,  in  morbid  conditions  of  these  parts,  a  promoter  of  healthy  action. 
Applied  in  the  form  of  ointment  (composed  of  a  drachm  of  chloride  to  an 
ounce  of  fatty  matter)  to  scrofulous  swellings,  Cima^  found  that  it  pro- 
voked suppuration,  caused  strong  redness,  promoted  the  suppurating  process, 
and  dispersed  the  surrounding  hardness. 

Taken  internally,  in  small  doses  (as  from  3  to  6  grains,  dissolved  in  one 
or  two  ounces  of  water),  it  sometimes  causes  pain  and  heat  in  the  stomach, 
and  occasionally,  according  to  Cima,  purging.  Under  the  continued  use  of 
it,  hard  and  enlarged  absorbent  glands  have  become  softer  and  smaller,  from 
which  circumstance  it  has  been  supposed  to  exercise  a  specific  influence  over, 
and  to  promote  the  healthy  action  of,  the  lymphatic  system.  During  its 
employment,  Cima  says  he  did  not  find  it  necessary  to  give  purgatives. 
Dr.  Reid^  gave  it  in  the  epidemic  fever  which  raged  in  Ireland  in  1826, 
and  he  tells  us  that  it  rendered  the  tongue  cleaner,  abated  the  delirium,  and 
promoted  the  cutaneous  functions.  In  dysentery,  it  soon  put  a  stop  to  the 
bloody  evacuations,  the  umbilical  pain,  and  the  tenesmus. 


'  Configliachi  and  Brugnatelli's  Giornale  di  Fisica,  1S25  ;  quoted  by  Dicrbach  JD  tM,^f  V»f^ 
in  d.  Mai.  Med.  1828,  2te  Abt.  597.  '  " 

■>  Trmis.  of  the  Associai.  of  Fellows  and  Licenliales  of  the  College  of  F/iysicians  in  Irelaud 
vol.  V.  1828.  * 
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I  am  not  acquainted  with  any  facts  respecting  the  efTects  of  chloride  of 
hme  m  large  or  poisonous  doses.  Analogy  would  lead  us  to  expect  that 
It  would  produce  the  combined  effects  of  a  caustic  and  of  an  agent  specifically 
allecting  the  nervous  system. 

Uses.— The  chlorides  (hypoclilorites)  of  lime  and  soda  are  extensively 
employed  as  dismfectants  (or  rather  deodorisers)  and  antiseptics.  It  has 
been  already  stated  that  chlorine  gas  stands  unrivalled  for  its  power  of 
destroying  putrid  odours  and  checking  putrefaction,  and  where  uninhabited 
chambers  or  buildings  are  to  be  purified,  fumigations  with  this  gas  should 
be  adopted.  But  its  powerful  action  on  the  organs  of  respiration  pre- 
cludes its  use  m  inhabited  places;  and,  in  such  cases,  the  alkaline  chlo- 
rides (chloride  of  lime,  on  account  of  its  cheapness)  may  be  substituted. 
When  these  substances  are  in  contact  with  organic  mattter,  it  is  supposed 
the  hypochlorite  gives  out  oxygen,  and  is  converted  into  a  metallic  chloride ; 
the  oxygen  being  the  effective  deodorising  and  antiseptic  agent;  or  it 
may  act  by  abstracting  hydrogen.  When,  however,  the  solution  of  the 
hypochlorite  is  exposed  to  the  air,  carbonic  acid  is  abstracted  by  the  lime,  and 
hypoclilorous  acid  immediately  reacts  on  any  organic  matter  present.  Hence 
these  hypochlorites,  when  exposed  to  the  air,  evolve  chlorine  so  slowly,  and  in 
such  moderate  quantities,  as  not  to  produce  any  noxious  effects,  although  their 
action  on  organic  matters  is  very  powerful.  Their  most  obvious  effect  is  that 
of  destroying  the  unpleasant  odour  of  putrid  matter.  Their  action  on  hydro- 
sulphuric  acid,  ammonia,  and  hydrosulphate  of  ammonia  (substances  evolved 
by  decomposing  animal  matters)  can  be  readily  and  easily  demonstrated. 
Other  odorous  principles  given  out  by  putrid  matters  are,  by  the  experience 
of  most  persons,  admitted  to  be  destroyed  by  the  alkahne  hypochlorites, 
though  Piorry2  has  asserted  they  are  only  overpowered  by  the  stronger  smell 
of  chlorine.  The  alkaline  hypochlorites  possess  another  valuable  property — 
that  of  stopping  or  checking  the  putrefactive  process ;  and  hence  they  are 
called  antiseptics.^ 

These  two  properties— viz.  that  of  destroying  offensive  odours  and  that  of 
preventing  putrefaction— render  the  alkahne  hypochlorites  most  valuable  agents 
to  the  medical  practitioner.  We  apply  them  to  gangrenous  parts,  to  ulcers  of 
all  kinds  attended  with  foul  secretions,  to  compound  fractures  accompanied 
with  offensive  discharges,  to  the  uterus  in  various  diseases  of  this  viscus  at- 
tended with  fetid  evacuations  :  in  a  word,  we  apply  them  in  all  cases  accom- 
panied with  offensive  and  fetid  odours.  As  I  have  already  remarked,  with  • 
respect  to  hypochlorite  of  soda,  their  efficacy  is  not  confined  to  an  action 
on  dead  parts,  or  on  the  discharges  from  wounds  and  ulcers ;  they  are 
of  the  greatest  benefit  to  living  parts,  in  which  they  induce  more  healthy 
action,  and  the  consequent  secretion  of  less  offensive  matters.  Furthermore, 
in  the  sick  chamber,  many  other  occasions  present  themselves  on  whicli  the 
power  of  the  hypochlorites  to  destroy  offensive  odours  will  be  found  of  tlie 
highest  value :  as,  to  counteract  the  unpleasant  smell  of  dressings  or  bandages, 
of  the  urine  in  various  diseases  of  the  bladder,  and  of  the  alviue  evacuations. 
In  tyj)hus  fever,  a  handkerchief,  or  piece  of  calico,  dipped  in  a  weak  solution 

^  Journ.  de  Chim.  Med.  ii.  001. 

'  For  various  facts  in  proof  of  this,  1  iiiiisl  refer  to  the  late  Mr.  Alcock's  Essai/on  the  Use  of  the 
C/ilorurels,  Land.  IS27. 
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of  an  alkaline  liypoclilorite,  and  suspended  in  the  sick  chamber,  will  be  often 
of  considerable  service  both  to  the  patient  and  the  attendants. 

The  power  of  the  hypochlorites  to  destroy  infection  or  contagion,  and  to 
prevent  the  propagation  of  epidemic  diseases,  is  less  obviously  and  satisfactorily 
ascertained  than  their  capability  of  destroying  odour.  Yarious  statements 
have  been  made  by  Labarraque  and  others^  in  order  to  prove  the  disinfecting 
power  of  the  hypochlorites  with  respect  to  typhus  and  other  infectious  fevers. 
But,  without  denying  the  utility  of  these  agents  in  destroying  bad  smells  in 
the  sick  chamber,  and  in  promoting  the  recovery  of  the  patient  by  their  in- 
fluence over  the  general  system,  I  may  observe  that  I  have  met  with  no  facts 
which  are  satisfactory  to  my  mind  as  to  the  chemical  powers  of  the  hypochlorites 
to  destroy  the  infectious  matter  of  fever.  Nor  am  I  convinced  by  the  experi- 
ments made  by  Pariset  and  his  colleagues,^  that  these  medicines  are  preservative 
against  the  plague.  Six  individuals  clothed  themselves  with  impunity  in  the 
garments  of  men  who  had  died  of  the  plague,  but  which  garments  had  been 
plunged  for  six  hours  in  a  solution  of  chloride  of  soda.  But,  as  Bouillaud^ 
has  truly  observed,  the  experiments,  to  be  decisive,  should  have  been  made 
with  clothing  which  had  already  communicated  the  plague  to  the  wearers  of  it. 
Bousquet*  mixed  equal  parts  of  a  solution  of  chloride  of  soda  and  the  vaccine 
lymph,  and  found  that  the  latter  still  possessed  the  power  of  producing  the  usual 
eow-pock  vesicle.  These  are  a  few  of  the  facts  which  are  adverse  to  the  opinion 
that  the  alkaline  hypoclilorites  possess  the  power  of  preventing  the  propagation 
of  infectious,  contagions,  or  epidemic  diseases.  In  opposition  to  them  there 
are  but  few  positive  facts  to  be  adduced.  Coster^  found  that  a  solution  of 
hypochlorite  of  soda  destroyed  the  infectious  properties  of  the  syphilitic  poison, 
and  of  the  poison  of  rabid  animals.  The  statements  of  Labarraque^  and  others 
as  to  the  preservative  powers  of-  the  hypochlorites  in  typhus,  measles,  and  other 
zymotic  diseases,  are  too  loose  and  general  to  enable  us  to  attach  much  value 
to  them. 

Considered  in  reference  to  medical  police,  the  power  of  the  alkaline  hypo- 
chlorites to  destroy  putrid  odours  and  prevent  putrefaction  is  of  vast  import- 
ance. Thus  chloride  of  lime  may  be  employed  to  prevent  the  putrefaction  of 
corpses  previously  to  interment,  to  destroy  the  odour  of  exhumed  bodies 
during  medico-legal  investigations,  to  destroy  bad  smells,  and  prevent  putre- 
faction in  dissecting-rooms  and  workshops  m  which  animal  substances  are 
employed  (as  cat-gut  manufactories),  to  destroy  the  unpleasant  odour  from 
privies,  sewers,  drains,  wells,  docks,  &c.,  to  disinfect  (?)  ships,  hospitals,  prisons, 
and  stables.  _  The  various  modes  of  applying  it  will  readily  suggest  themselves. 
For  disinfecting  corpses,  a  sheet  should  be  soaked  in  a  pailful  of  water  con- 
taining a  pound  of  chloride,  and  then  wrapped  around  the  body.  For 
destroying  the  smell  of  dissecting-rooms,  a  solution  of  the  chloride  may 
be  apphed  by  means  of  a  garden  watering-pot.  When  it  is  considered 
desirable  to  cause  the  rapid  evolution  of  chlorine  gas,  hydrochloric  acid  may 
be  added  to  chloride  of  lime. 

Hypochlorite  of  lime  (or  of  soda)  is  the  best  antidote  in  poisoning  by 

^  Vide  Alcock's  Esaay,  p.  155,  ei!  j^y, 
^  Bullet,  des  Sciences  Med.  xix.  233, 
"  Did.  de  Med.  Prat.  art.  Contagion. 

*  Rev.  3m.  Fev.  1830,  p.  264. 

*  Richtcr,  Ausf.  Arzneimiltell.  Suppl.  Baud,  539 
Alcock's  Essay,  pp.  5G,  58,  &c. 
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hydrosulphuric  acid  hydrosulphuret  of  ammonia,  sulplmret  of  potassium,  and 
hydrocyanic  acid  I  decomposes  and  renders  them  inert.  A  solution  should 
be  administered  by  he  stomach  and  a  sponge  or  handkerchief  soaked  in  the 
solution,  held  near  the  nose,  so  that  the  vapour  may  be  inspired.  It  was  by 
breathing  air  impregnated  with  the  vapour  arising  from  chloride  of  lime,  that 
the  late  Mr.  Roberts  (the  inventor  of  the  miner^s  improved  safety  lamp)  was 
enabled  to  enter  and  traverse  with  safety  the  sewer  of  the  Bastile.  which  had 
not  been  cleansed  for  37  years,  and  which  was  impregnated  with  hydrosul- 
pliuric  acid.i  If  a  person  be  required  to  enter  a  place  suspected  of  containinj? 
hydrosulphuric  acid,  a  handkerchief  moistened  with  a  solution  of  chloride  of 
lime  should  be  apphed  to  the  mouth  and  nostrils,  so  that  the  insi)ired  air 
may  be  purified  before  it  passes  into  the  lungs. 

A  solution  of  chloride  of  lime  has  been  used  as  a  wash  in  some  skin  disea^^es 
Derheims2  used  a  strong  solution  with  great  success  in  scabies.  This  mode 
of  curing  itch  is  much  cleaner  and  more  agreeable  than  the  ordinary  method 
by  sulphur  frictions.  It  has  likewise  been  found'  successful  by  Pantonetti^ 
in  tmea  capitis  :  when  the  discharge  is  copious,  washes  of  the  chloride  may 
be  used  with  advantage.  In  burns  and  scalds,  Lisfranc  employed  lotions  of 
chloride  of  hme  either  immediately  after  the  accident,  or  subsequently  to  the 
apphcation  of  emollient  poultices. 

Solutions  of  chloride  of  lime  have  been  employed  with  great  benefit  in 
ophthalmia.  Dr.  Varlez,  surgeon  to  the  military  hospital  at  Brussels,*  states, 
that  in  400  cases  it  never  disappointed  him  once.  Mr.  Guthrie  has  also 
reported  favourably  of  it  in  three  cases ;  as  have  likewise  MM.  Colson,  De- 
latte,  and  Raynaud.  The  solution  used  by  Dr.  Varlez  was  composed  of  from 
a  scruple  to  three  or  four  drachms  of  chloride,  and  an  ounce  of  water.  It 
was  dropped  into  the  eye,  or  injected  by  a  syringe,  or  applied  by  means  of  a 
camel's  hair  pencil.  I  have  found  a  weak  solution  of  the  chloride  successful 
m  the  purulent  ophthalmia  of  infants.  Gubian^  proposed  to  apply  a  solution 
of  chloride  of  lime  to  prevent  the  pitting  from  small-pox.  The  fully  matu- 
rated pustules  are  to  be  opened  and  washed  with  a  weak  solution  of  this  salt : 
desiccation  takes  place  very  promptly,  and  no  marks  or  pits  are  said  to  be  left, 
behind. 

[In  the  Report  of  the  Registrar-General  for  Aug.  26,  1854,  there  is  a  sin- 
gular case  recorded,  in  which  an  infant  of  four  months  is  alleged  to  have  died 
from  the  effects  of  chloride  of  Kme  locally  applied.  The  Registrar  states,  that 
"  in  this  case  an  unusual  quantity  of  chloride  of  lime  for  the  cleaning  of  bed 
furniture  was  placed  in  a  copper  used  for  washing,  when  the  mother  of  deceased, 
unconscious  of  its  effects,  put  therein  the  linen  napkins  of  her  child,  which, 
when  they  were  applied  to  the  infant,  and  had  become  moist,  produced  the 
consequences  above  described.'"  The  cause  of  death  was  assigned  to  be 
"  ulceration  of  the  skin  produced  by  chloride  of  lime  accidentally  applied." 
In  this  case  it  is  probable  that  the  lime  was  the  principal  ingredient  in 
causing  injury  to  the  skin, — Ed.] 

Cliloride  of  lime  may  be  employed  internally  in  the  same  cases  that 


*  Alcock's  Essay. 

^  Journ  dc  Chini.  Mod.  iii.  575. 
^  I/nd.  ix.  305. 

*  Med.  and  I'lii/s.  Journ.  Nov.  1827. 

*  Journ.  de  Ohm.  Med.  vi.  315. 
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chloride  of  soda  is  administered.  It  has  been  used  with  great  success  by 
Dr.  Ecid'  in  the  epidemic  lever  of  Ireland.  In  some  of  the  very  worst 
cases  it  acted  most  beneficially,  causing  warm  perspiration,  rendering  the 
tongne  cleaner  and  moister,  checking  diarrhoea,  and  inducing  quiet  sleep. 
I  also  can  bear  testimony  to  the  good  effects  of  it  in  bad  cases  of  fever. 
In  disease  of  the  pulmonary  organs,  resulting  from  febrile  excitement, 
Dr.  Eeid  also  found  it  advantageous.  In  dysentery  likewise  it  was  most 
valuable.  He  used  it  by  the  mouth,  and  also  in  the  form  of  clyster.  It 
corrected  the  intolerable"  stench  of  the  evacuations,  and  improved  their  ap- 
pearance.   Cima=^  used  it  both  internally  and  externally  in  scrofula. 

AmiimsTn\TLO^.—I//te}-nall//,  chloride  of  lime  may  be  given  in  doses  of 
from  one  grain  to  five  or  six  grains,  dissolved  in  one  or  two  ounces  of  water, 
sweetened  with  syrup.  As  the  dry  chloride  of  the  shops  deposits  hydrate  of 
lime  when  put  into  water,  the  solution  (of  the  hypochlorite  of  lime  and  chlo- 
ride of  calcium)  should  be  filtered,  to  get  rid  of  this. 

Antidotes.— Administer  albuminous  liquids  (as  eggs  beat  up  with  water) 
or  milk,  or  flour  and  water,  or  oil,  or  mucilaginous  drniks,  and  excite  vomit- 
ing; combat  the  gastro- enteritis  by  the  usual  means.  Carefully  avoid  the 
use  of  acids,  which  would  cause  the  evolution  of  chlorine  gas  in  the  stomach. 

1.  CALCIS  CHLORINAM  LIOUOR,  D. ;  Chloride  of  Lime  Liquor.— Tale  of 
Chlorinated  Lime,  lb.  ss. ;  Water,  Co?ir/.  ss.  Blend  well  the  water  and  chlori- 
nated lime  by  trituration  in  a  large  mortar,  and  having  transferred  the  mixture 
to  a  well-stoppered  bottle,  let  it  be  well  shaken  several  times  for  the  space  of 
three  hours.  Pour  out  now  the  contents  of  the  bottle  on  a  calico  filter,  and 
let  the  solution  which  passes  through  be  preserved  in  a  well-stoppered  bottle. 
The  specific  gravity  of  this  liquid  is  1085. 

2.  LOTiq  CALCIS  CHLORINATiE  ;  Chloride  of  Lime  Lotion.  (Chloride 
of  Lime,  5j.  to  5iv. ;  Water,  Oj.  Triturate  and  filter.) — Applied  to  foul 
ulcers  and  wounds.  Por  the  cure  of  itch,  Derheims  employed  a  wash  com- 
posed of  cliloride  of  lime,  5jv  water,  Oj.^ 

3.  GARGARISMA  CALCIS  CHLORINATE;  Chloride  of  Lime  Gargle. 
(Chloride  of  Lime,  ;  Water,  Oj.  Triturate  and  filter;  then  add  Honey, 
3j.)— Used  in  ulceration  of  the  mouth  and  throat.  A  disinfecting  mouth- 
wash has  been  before  described  (see  aiite,  p.  159). 

4.  DEMIFRICIUM  CALCIS  CIILORIMTiE;  Chloride  of  Lime  Dentifrice ; 
Deodorising  and  Decolorising  Dentif'ice.  (Chloride  of  Lime,  5j.;  Pre- 
cipitated Chalk,  5xx.  M.) — Used  to  destroy  the  unpleasant  odour  of  the 
breath,  and  to  restore  the  whiteness  of  the  teeth,  especially  when  stained  by 
tobacco.  A  drop  or  two  of  otto  of  roses  or  oil  of  neroli  may  be  advantageously 
added  to  the  above. 

5.  ENEMA  CALCIS  CIILORIMTiE ;   Chloride  of  Lime  Clyster.  (Add 

^  Transactions  of  the  King  and  QiieoHs  College  of  Fhysicians  in  Ireland,  v.  266. 
^  Richtcr,  Ausf.  Arzneimitt.  iv.  305. 
[M.  Flenry  has  also  employed  this  lotion  with  success  in  the  treatment  of  itch.    See  BuIIntiu 
Therapeutique  Med.  t.  xxxv.  p.  280. — Ed.] 
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Chloride  of  Lime,  gr.  x.  or  gr.  xv.  to  a  common  enema.— Employed  as  a 
deodoriser  when  the  discharges  of  the  rectum  are  highly  offensive. 

6.  IIGUENTUM  CALCIS  ClILOIU^AT/E ;  Chloride  of-  Lime  Oiinnwnt 
(Chloride  of  Lune,  3j.  to  5j.;  Lard  or  Butter,  3j.)-Uscd  by  way  of  friction 
as  an  application  to  scrofulous  enlargements  of  the  lymphatic  glands. 

7.  TROCIIISCI  CAICIS  CniORIMTiE;  Chloride  of  Lime  Lozenr/es^ 
(Chloride  of  Lime,  ^ss. ;  Sugar,  ^xx. ;  Mucilage,  q.  s.)— Eor  120  lozenges. 

Ordeii  XVL  compounds  OF  MAGNESIUM. 

Magnesium,  also  called  magnium  or  talcium  (Mg=]2),  is  the  metallic 
basis  of  magnesia.  It  exists  both  in  the  inorganised  and  organised  kingdoms, 
but  is  more  rarely  met  with  than  calcium. 

86.  MAGNESIA. -MAGNESIA. 

Formula  MgO.    'Equivalent  Weight  20. 

History. — It  was  first  chemically  distinguished  from  lime  in  1755,  by  Dr. 
Black,  who  also  showed  the  difference  between  d  its  carbonate. 

Erom  its  composition  it  is  sometimes  denominated  oxide  of  magnenium.  In 
the  British  Pharmacopoeias  it  is  simply  named  magnesia.  Prom  the  mode  of 
procuring  it,  it  is  frequently  termed  calcined  or  burfif  magnesia  [magnesia 
calcinata  seu  usta) ;  and  is  sometimes  called  talc  earth  [Talkerde),  or  hitter 
earth  [Bittererde),  or  the  Mttersalt-earth  [Bittersalzei-de), 

Natural  History. — It  occurs  in  both  kingdoms  of  nature. 

a.  In  the  Inorganised  Kingdom. — Magnesia  is  found  native,  in  the  solid  state  or  in 
solution,  in  sea  or  some  mineral  waters,  in  combination  with  water  and  various  acids 
(carbonic,  sulphuric,  boracic,  silicic,  and  nitric) .  Chloride  of  magnesium  exists  in  sea 
water,  as  also  in  some  springs. 

3.  In  the  Organised  Kingdom:. — Combined  with  acids  it  is  found  in  some  vegetables 
(as  Salsola  Kali  and  Fucus  vesiculosus)  and  animals  (as  in  the  urine  and  some  urinary 
calculi  of  man). 

Prepakation. — It  is  prepared  by  submitting  the  common  carbonate  of 
magnesia  to  heat,  whereby  the  carbonic  acid  is  driven  off. 

The  Fdinlurgh  College  gives  the  following  directions  for  preparing  it:— "Take  any 
convenient  quantity  of  Carbonate  of  Magnesia,  expose  it  in  a  crucible  to  a  fuU  red  heat 
for  two  hours,  or  till  the  powder,  when  suspended  in  water,  presents  no  efifervescence  on 
the  addition  of  muriatic  acid.    Preserve  the  product  in  well-closed  bottles." 

The  directions  of  the  London  and  Dublin  Colleges  are  essentially  the  same. 

The  operation  is  usually  conducted  in  large,  porous,  covered  crucibles, 
placed  in  a  furnace  expressly  devoted  to  this  operation,  and  heated  by  coke 
(see  fig.  105). 


'  Jotirn,  de  Chim.  Med.  t.  iii.  p.  49C. 
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Fig.  105. 


In  this  process  the  hydrated  curboiiatc  of  magnesia  is  deprived  of  its  wafer 
nnd  carbonic  acid,  and  loses  in  consequence 
about  58  per  cent,  in  weight.  If  the  heat 
be  insufficient,  or  applied  for  too  short  a 
period,  only  a  portion  of  carbonate  is  left 
nndecomposed  ;  but  if,  on  the  other  hand, 
the  heat  be  raised  to  whiteness,  the  prepara- 
tion is  apt  to  be  lumpy.  If  the  carbonate 
employed  contain  lime,  the  flavour  of  the 
calcined  magnesia  is  impaired ;  and  if  it 
contain  iron,  a  reddish  or  foxy  tint  is 
communicated  to  the  product.  The  iron 
is  usually  derived  from  the  sulphate  em- 
ployed in  the  preparation  of  the  magnesian 
carbonate.  It  may  be  got  rid  of  by  adding 
to  the  solution  of  the  sulphate,  a  sufficiency 
of  lime  water  to  enable  it  to  restore  the 
blue  colour  of  reddened  Htm'us,  and  letting 
it  stand  for  the  oxide  of  iron  to  subside. 
Care  must  of  course  be  taken  to  prevent 
soot,  cinders,  or  other  impurities,  falling 
into  the  crucible.  After  its  calcination, 
the  magnesia  is  usually  passed  through  a 
fine  sieve.  . 

To  obtain  the  heavy  calcined  magnesia 
{magnesia   calcinata  ponderosa),  the 

following  formula  has  been  given  by  Mr.  R.  Phillips,  junior.'^  Dissolve  123 
parts  of  crystallised  sulphate  of  magnesia  in  boiling  water.  Dissolve  144 
parts  of  crystallised  carbonate  of  soda  in  boiUng  water.  Mix  the  two  solu- 
tions, and  evaporate  the  mixture  to  dryness.  Calcine  the  dry  residue  in  a 
crucible  for  two  hours,  or  until  the  whole  of  the  carbonic  acid  is  expelled  ; 
then  treat  the  powder  which  remains  with  water  until  the  whole  of  the 
soluble  salt  is  removed,  and  dry  the  residue.  The  magnesia  thus  obtained 
will  be  much  more  dense  than  that  prepared  by  the  preceding  processes. 

Properties. — It  is  a  light,  fine,  white,  colourless,  odourless,  and  tasteless 
powder.  Its  density  varies  according  to  the  mode  of  preparing  it.  Mr. 
Kirwan  says  it  is  2-3  ;  Eichter,  3-07  ;  and  Karsten,  3-2.  When  moistened 
with  water  it  reacts  as  an  alkali  on  test  papers.  It  is  very  slightly  soluble  in 
water,  and,  like  lime,  is  more  soluble  in  cold  than  in  hot  water.  Dr.  Pyffe 
states  that  it  requires  5142  parts  of  cold,  and  36000  parts  of  hot  water  to 
dissolve  it.  Unlike  lime  it  evolves  scarcely  any  heat  when  mixed  with  water. 
By  the  combined  voltaic  and  oxy-hydrogen  flames  it  has  been  fused  by  Mr. 
Brande.2    It  absorbs  carbonic  acid  slowly  from  the  atmosphere. 

Two  kinds  of  calcined  magnesia  are  known  and  kept  in  the  sho]JS, — one 
simply  called  calcined  magnesia,  but  which,  for  the  sake  of  distinction, 
I  shall  call  common  calcined  magnesia,  and  the  other  distinguished  as 


Furnace  for  the  Preparation  of 
Calcined  Magnesia. 


^  P harm acmdinal  Journal,  vol.  iii.  p.  480,  1844. 
^  Manual  of  Chemistry. 
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heavy  calcined  maf/nesia  :  to  these  must  be  added  Henrt/s  calcined 
mugnemi,  sold  as  a  patent  medicine. 

1.  Common  Calcined  Magneaia  {Magnesia  calcinata).  —  This  is  a 
much  lighter  preparation  than  the  so-called  heavy  calcmed  mngnesia.  All 
the  samples  of  it  which  I  have  met  with  are  contaminated  with  the  carbonate, 
and  effervesce  when  mixed  with  water  and  acetic  acid.  When  moistened  and 
examined  by  the  microscope,  in  daylight,  it  appears  of  a  pale  yellow  colour, 
and  is  found  to  consist  of  a  flocculent  or  minutely  granular  substance,  inter- 
mixed with  fragments  of  prismatic  crystals  (similar  in  shape  to  those'  found 
in  the  light  carbonate  of  magnesia  presently  to  be  noticed).  (See  fig.  106.) 
The  crystals  are  probably  carbonate  of  magnesia  which  has  escaped  decom- 
position during  the  process  of  calcination. 

2.  Heavij  Calcined  Magnesia  {Magnesia  calcinata  ponderosa). — This 
is  sometimes  called  condensed  calci?ied  magnesia.  It  is  a  harder,  firmer, 
purer,  and  heavier  preparation  than  the  preceding.  None  of  the  commercial 
samples  which  I  have  examined  contain  so  much  carbonate  as  the  common 
calcined  magnesia,  and  do  not  therefore  effervesce  so  freely  when  mixed  with 
water  and  acetic  acid.  Some  of  the  samples  which  I  have  met  with  are,  to 
the  naked  eye,  quite  pulverulent ;  others  are  composed  of  little  lumps  or 
masses  formed  by  the  cohesion  of  the  powder,  and  which  have  sufficient 
hardness  to  produce  a  ringing  sound  when  shaken  in  a  glass  bottle.  On  the 
label  of  one  specimen  of  this  kind  which  I  have  met  with  it  is  stated  that 
one  part  in  bulk  is  equal  to  three  parts  of  the  common  calcined  magnesia. 
When  moistened,  and  examined  in  daylight  by  the  microscope,  Howard's  heaw 
calcined  magnesia  is  seen  to  consist  entirely  of  yellow  minute  granules,  more 
or  less  cohering  into  small  masses  :  no  fragments  of  crystals  were  perceptible 
in  it  (see  fig.  ]  07) .  The  same  I  found  to  be  the  appearance  of  other  commercial 
samples  of  heavy  calcined  magnesia,  as  well  as  of  Henry's  calcined  magnesia. 


EiG.  106. 
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Microscopic  Appearance  of  Jleaxy 
Calcined  Magnesia. 


Characteristics. — It  is  soluble  in  the  dilute  mineral  acids  without  effer- 
vescence. The  dilute  solution  thus  obtained  docs  not  occasion  any  pre- 
cipitate with  the  ferrocyanides,  hydrosulphurets,  oxalates,  or  bicarbonates ; 
but  the  neutral  alkaline  carbonates,  when  unmixed  with  any  bicarbonate, 
throw  down  a  white  precipitate  {carbonate  of  magnesia) ;  and  ammonia 
with  phosphate  of  soda  causes  a  white  precipitate  {ammoniacal phosphate  of 
magnesia).     Magnesia  is  insoluble  in  alkaline  solutions,  and  is  thereby 
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distinguished  from  alumina.  Its  solution  in  sulphuric  acid  is  remarkable 
for  its  great  bitterness. 

Composition. — Magnesia  has  the  following  composition  : — 

Atoms.    Eq.  JFt.    Per  Cent.  WoUaston.    Gay-Lussac.  BerzeUus. 

Magnesium    1    13    GO    59-3    59-5    61-29 

Oxjgeu   1    8    40    40-7    40-5    38-71 

Magnesia   1    20   100           100-0    100  0    100-00 

Purity. — When  it  has  been  subjected  to  an  insufficient  heat  during  its 
preparation^  or  when  it  has  been  exposed  for  some  time  to  the  air^  it  will  be 
found  to  contain  some  carbonate  of  magnesia.  Its  freedom  from  carbonate 
is  shown  by  its  dissolving  in  dilute  mineral  acids  without  effervescence.  [It 
shoidd  dissolve  in  diluted  sulphuric  acid  by  heat,  without  leaving  any  residue. 
— Ed.]  If  the  carbonate  from  which  it  has  been  prepared  has  been  in- 
sufiicieutly  washed,  the  calcined  magnesia  may  contain  traces  of  sulphate  or 
hydrochlorate  of  soda  or  potash.  By  boiling  it  in  distilled  water,  and  testing 
the  solution  with  chloride  of  barium  and  nitrate  of  silver,  the  absence  or 
presence  of  sulphuric  or  hydrochloric  acid  (or  chlorine)  may  be  ascertained. 
Its  hydrochloric  solution  should  occasion  no  precipitate  with  the  oxalates, 
bicarbonates,  and  barytic  salts,  by  which  the  absence  of  lime  and  sulpliates 
may  be  inferred. 

When  moistened  with  water  it  slightly  changes  the  colour  of  turmeric  to  brown.  It 
dissolves  in  hydrochloric  acid  without  effervescence.  Neither  bicarbonate  of  potash 
nor  chloride  of  barium  throws  down  anything  from  the  solution.  —Ph.  Lond. 

"  Kfty  grains  are  entirely  soluble  without  effervescence,  in  a  fluidounce  of  [pure]  muriati 
acid:  an  excess  of  ammonia  occasions  in. the  solution  only  a  scanty  precipitate  of  alu- 
mina: the  filtered  fluid  is  not  precipitated  by  solution  of  oxalate  of  ammonia." — Ph.  Ed. 

The  quantity  of  hydrochloric  acid  directed  to  be  used  by  the  Edinburgh 
College  is  unnecessarily  large. 

Physiological  Effects. — When  taken  into  the  stomach,  magnesia  neu- 
tralises the  free  acids  contained  in  this  organ  and  in  the  intestines,  and  forms 
therewith  soluble  magnesian  salts.  In  full  doses  it  acts  as  a  laxative ;  but  as 
it  occasions  very  little  serous  discharge.  Dr.  Paris^  ranks  it  among  purgatives 
"  which  urge  the  bowels  to  evacuate  their  contents  by  an  imperceptible  action 
upon  the  muscular  fibres."  Part  of  its  laxative  effect  prSbably  depends  on 
the  action  of  the  soluble  magnesian  salts  which  it  forms  by  union  with  the 
acids  of  the  alimentary  canal.  Magnesia  exercises  an  influence  over  the  urine 
analogous  to  that  of  the  alkalies :  that  is,  it  diminishes  the  quantity  of  uric 
acid  in  the  urine,  and  when  continued  for  too  long  a  period  occasions  the 
deposit  of  the  earthy  phosphates  in  the  form  of  wdiite  sand. 2  On  account  of 
its  great  insolubility,  it  requires  a  longer  time  to  produce  these  efi'ccts  than 
the  alkalies.  When  taken  in  too  large  quantities  and  for  a  long  period  it  has 
sometimes  accumulated  in  the  bowels  to  an  enormous  extent,  and  beino-  con- 
creted by  the  mucus  of  the  bowels,  has  created  unpleasant  effects.  A  lady 
took  every  night  during  two  years  and  a  half,  from  one  to  two  tea- spoonfuls  of 
Henry^s  calcined  magnesia  (in  all  between  9  and  10  lbs.  troy)  for  a  nephritic 
attack,  accompanied  with  the  passage  of  gravel;  subsequently  she  became 


'  rharmacoJogia,  vol.  i.  art.  Cathartics. 

2  W.  T.  Braude,  Phil.  Tram.  1810,  p.  13G ;  aud  1813,  ]).  213. 
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sensible  of  a  teudernesg  in  tbe  left  side  just  above  tbe  groin,  connected  witb  a 
deep-seated  tumor,  obscurely  to  be  felt  ou  pressure,  and  subject  to  attacks  of 
constipation  witb  painful  spasmodic  action  of  the  bowels,  tenesmus,  and  a 
highly  irritable  state  of  stomach.  During  one  of  these  attacks  she  evacuated 
two  pints  of  "  sand  j"  and  on  another  occasion  voided  soft  brown  lumps, 
which  were  found  to  consist  entirely  of  carbonate  of  magnesia  concreted  by 
the  mucus  of  the  bowels,  in  the  proportion  of  40  per  cent.  In  another  case, 
a  mass  of  a  similar  description,  weighing  from  4  to  6  lbs.,  was  found  imbedded 
in  the  head  of  the  colon,  six  months  after  the  patient  had  ceased  to  employ 
any  magnesia.^ 

Uses. — As  an  antacid,  it  is  as  efficacious  as  the  alkalies,  while  it  has  an 
advantage  over  them  in  being  less  irritant  and  not  caustic,  and  thereby  is  not 
apt  to  occasion  disorder  of  the  digestive  organs.  It  may  be  employed  to 
neutralise  acids  introduced  into  the  stomach  from  without  (as  in  cases  of 
poisoning  by  the  mineral  acids),  or  to  prevent  the  excessive  formation  of,  or 
to  neutralise  when  formed,  acid  in  the  animal-  economy.  Thus  it  is  ad- 
ministered to  relieve  heartburn  arising  from,  or  connected  with,  the  secretion 
of  an  abnormal  quantity  of  acid  by  the  stomach ;  its  efficacy  is  best  seen  in 
persons  of  a  gouty  or  rheumatic  diathesis,  in  which  the  urine  contains  excess 
of  uric  acid.  It  often  relieves  the  headache  to  which  such  individuals  are  not 
unfrequently  subject.  It  is  most  efficacious  in  diminishing  the  quantity  of 
uric  acid  in  the  urine,  in  calculous  complaints,  and  according  to  Mr. 
W.  T.  Branded  it  is  sometimes  effectual  where  the  alkalies  have  failed.  It 
will  be  found  of  great  value  in  those  urinary  affections  in  which  alkaline 
remedies  are  indicated,  but  in  which  potash  and  soda  have  created  dyspeptic 
symptoms.  It  is  a  most  valuable  anti-enietic  in  cases  of  sympathetic  vomiting, 
especially  in  that  which  occurs  during  pregnancy.^  It  should  be  given  in 
doses  of  from  a  scruple  to  a  drachm  in  simple  w^ater  or  chicken-broth. 

As  a  laxative,  magnesia  is  much  employed  in  the  treatment  of  the  diseases 
of  children.  It  is  tasteless,  mild  in  its  operatipn,  and  antacid, — quaHties 
which  render  it  most  valuable  as  an  infant's  purgative.  Independently  of 
these,  Hufeland  ascribes  to  it  a  specific  property  of  diminishing  gastro-intes- 
tiual  irritation  by  a  directly  sedative  influence.  In  flatulency,  it  is  combined 
with  some  carminative  water  (dill  or  anise) ;  in  diarrhcea,  with  rhubarb.  It 
is  employed  as  a  purgative  by  adults  in  dyspeptic  cases — in  affections  of  the 
rectum,  as  piles  and  stricture — and  in  diarrhasa.  It  is  associated  with  the 
carminative  M'aters — with  some  neutral  salts,  and  sulphate  of  magnesia,  to  in- 
crease its  cathartic  operation— or,  in- diarrhoea,  with  rhubarb.  [When  mixed 
with  a  solution  of  persulphate  of  iron  so  as  to  precipitate  the  hydrated  oxide 
of  iron,  it  is  serviceable  as  an  antidote  in  poisoning  by  the  metallic  irritants. 
—Ed.] 

Administration, — As  a  purgative,  the  dose  for  adults  is  from  a  scruple 
to  a  drachm ;  for  infants,  from  two  to  ten  grains.  As  an  antacid,  the  dose 
is  from  ten  to  thirty  grains  twice  a-day.  It  may  be  conveniently  given  in 
milk. 


1  E.  Brande,  Qmrterlij  Journal  of  Science,  i.  297. 

2  Phil.  IVans.  1813,  p.  213. 

3  Ur.  "Watson,  iu  tlic  Medical  Observations  and  Inquiries,  2(1  edit.  vol.  iii.  p.  335,  Loud.  170'.). 
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87.  MAGNESIiE  CARBONATES.  -  CARBONATES  OF 

MAGNESIA. 

Eight  compounds  of  magnesia  and  carbonic  acid  have  been  described  ;  they 
are  as  follows  : — 

Formulce, 

/ 1  carbonate  terhydrated    3MgO,2C02,3HO 

„  ,     ,     ,  U  cai-bouate  {hydromagnesite)    4MgO,3CO-,4HO 

Subcarbonates   /neatahydrated    5MgO,4CO=,5HO 

( ^  carbonate  ^  j^exahydi-ated  {magnesia  alba)  5MgO,4CO-,6HO 

cc^r^onates  \^^^-::::::::::::::.  mIo.co^sho 

Bicarbonate       MgO,2CO-^ 

The  formation  of  several  of  these  compounds  appears  to  be  determined  by 
the  relative  proportions  of  the  precipitants,  the  temperature  of  the  solutions, 
and  the  temperature  of  desiccation.  Two  only  are  employed  in  medicine— 
namely,  the  compound  called  carbonate  or  suhcarhonate  of  magnesia,  or 
magnesia  alba,  and  the  bicarbonate. 


1.  Magnesiae  Subcarbonas  Hydrata.  —  Hydrated  Subcarbonate 

of  Magnesia. 

Formula  mgO,iCO\mO;  or  4(MgO,HO,C02)+MgO,2HO.   Equivalent  Weight  m. 

History. — Carbonate  of  magnesia  {magnesice  carbonas,  L.  E.  D.),  also 
called  magnesia  alba  and  subcarbonate  of  magnesia  [^magnesice  sub- 
carbo?ias),  was  exposed  for  sale  at  Rome,  at  the  commencement  of  the  18th 
century,  by  Count  di  Palma,  in  consequence  of  which  it  was  termed  Comitissm 
Falni(B  pulvis.  In  1707,  Valentini  informed  the  public  how  it  might  be 
prepared.  It  is  a  compound  of  magnesia,  carbonic  acid,  and  w^ater,  and, 
therefore,  has  been  denominated  magtiesia  Iigdrico-carbonica  in  the  Prussian 
Pharmacopoeia,  and  carbonas  magnesicus  cum  aqua  in  the  Erench  Codex. 
In  the  Hamburgh  Codex,  the  terms  magnesia  anglica  and  magnesia  salis 
amari  are  given  as  synonymes  of  this  substance. 

Natural  History. — Native,  anhydrous,  neutral  carbonate  of  magnesia 
(MgO,C02),  called  magnesile,  is  found  in  various  parts  of  Europe,  Asia,  and 
America.  The  mineral  called  hydromagnesite  is,  according  to  L.  Gmelin,  a 
quadro-hydrate  of  the  f  carbonate  of  magnesia,  4MgO,3C02,4HO;  or  a 
compound  of  hydrate  of  magnesia  and  the  hydrated  carbonate,  MgO,IiO  + 
3(MgO,CO'2,IiO).  It  accompanies  m.agnesite  in  India  and  in  America. 
Carbonate  of  magnesia,  in  conjunction  with  carbonate  of  lime,  occurs  in 
some  mineral  waters. 

Magnesite  constitutes  a  range  of  low  hills  in  Hindostan.  Some  years  ago  a  cargo  of  it 
was  brought  over  by  Mr.  Babington.  Dr.  Heury^  analysed  a  sample  of  it,  and  found  its 
constituents  to  be  magnesia,  46  ;  carbonic  acid,  51 ;  insoluble  matter,  1-5;  water,  0'5  ;  and 
loss,  1  =  100.  Native  carbonate  of  magnesia,  from  India,  has  been  imported  in  conside- 
rable quantities  into  this  country ;  but  has  been  found,  as  I  am  informed,  unsaleable  here. 
Tlic  samples  offered  for  sale  in  the  year  1S37  consisted  of  reniform,  opaque,  dull  masses, 
adherent  to  the  tongue,  having  a  conchoidal  fracture  and  considerable  hardness.  luter- 


AnnaU  of  FIdlusophy,  N.  S.  vol.  1.  p.  252. 
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mlly,  ihey  were  wlutisli ;  externally,  j^reyish,  or  yellowish- white.  The  same  substance 
(I  presume)  was  brought  over  m  1838  in  the  calcined  state,  and  was  oll'ered  for  sale  as 
Indian  calcmed  magnesia.    It  was  nearly  white. 

riucPARATioN.— All  the  British  Colleges  give  directions  fo.r  the  preparation 
of  carbonate  of  magnesia. 

London  College  orders  of  Sulphate  of  Magnesia,  lb.  iv. ;  Carbonate  of  Soda  lb  iv 
and  51X.;  Distilled  Water,  Cong.  iv.    Dissolve  separately  the  carbonate  of  soda  and 
sulphate  of  magnesia  in  two  gallons  of  the  water,  and 'strain;  then  mix  and  boil  the 
liquors,  stirring  constantly  with  a  spatula  for  a  quarter  of  an  hour ;  lastly,  the  liquor  being 
poured  off,  wash  the  precipitated  powder  with  boiling  distilled  water,  and  dry  it. 

The  Minburgh  College  employs  the  same  proportion  of  ingredients  (with  the  exception 
of  using  an  ounce  less  of  carbonate  of  soda),  and  gives  similar  directions  for  the  prepara- 
tion of  this  compound.  _  The  precipitate  is  to  be  collected  on  a  filter  of  calico  or  linen. 

The  Dublin  College  gives  the  subjoined  formula : — Take  of  Sulphate  of  Magnesia  of 
comnieree,  3X. ;  Crystallised  Carbonate  of  Soda  of  commerce,  ^xij. ;  Distilled  Water,  a 
sufBcient  quantity.  Dissolve  each  salt  in  two  quarts  of  the  water ;  mix  the  two  solutio'ns 
cold,  and  boil  the  mixture  for  ten  minutes.  Transfer  the  precipitate  to  a  calico  filter,  and 
pour  upon  it  repeatedly  boiling  water,  until  the  washings  cease  to  give  a  precipitate  with 
a  solution  of  nitrate  of  barytes.   Lastly,  dry  by  a  heat  not  exceeding  212^. 

Should  the  sulphate  of  magnesia  contain  iron,  it  may  be  got  rid  of  by  lime 
water  (see  calcined  magnesia,  p.  643). 

Two  kinds  of  carbonate  of  magnesia  are  known-  and  kept  in  the  shops — 
the  liffht  and  the  heavy. 

a.  Light  carhonaie  of  magnesia ;  cotnmon  magnesia. — This  is  manu- 
factured in  the  northern  parts  of  this  island,  and  is  commonly  known  as 
Scotch  magnesia.  It  is  said  to  be  prepared  from  the  residuary  Hquor 
{bittern)  of  sea-water,  after  the  extraction  of  common  salt.  The  Carbonate 
of  magnesia  in  squares  of  English  commerce  is  a  light  carbonate.  Accord- 
ing to  Durand/  light  carbonate  of  magnesia  is  thus  prepared  : — A  solution 
of  100  parts  of  sulphate  of  magnesia  in  100  of  water  is  put  into  a  vat 
heated  by  steam,  and  a  solution  of  125  parts  of  crystalhsed  carbonate  of 
soda  is  quickly  stirred  into  it,  and  the  temperature  raised  to  176°  to 
expel  carbonic  acid,  which  holds  some  of  the  magnesia  in  solution;  the 
liquor  is  then  decanted  ofp  the  precipitate,  and  this  is  washed  three  times,  by 
subsidence  and  decantation,  with  lukewarm  water  free  from  salts  of  lime ;  it 
is  then  transferred  to  linen  strainers,  where  it  is  allowed  to  drip  24  to  48 
hours,  and  is  transferred  in  a  wet  state  to  cubical  boxes  without  bottoms, 
placed  upon  a  table  of  plaster  or  porous  stone,  so  as  quickly  to  absorb  tlie 
water  :  after  a  time  the  boxes  are  turned  upside  down,  so  as  to  present  tlie 
upper  side  of  the  magnesia  to  the  absorptive  surface,  and  the  drj'ing  is  ulti- 
mately completed  in  warm  rooms. 

^.  Heavy  carbonate  of  magnesia ;  magnesia}  carbonas  ponderosa 
{magnesia}  carbonas  ponderosum,  D.) — The  following  is  the  method  which 
I  have  seen  followed  at  Apothecaries'  Hall,  London  : — Add  one  volume  of  a 
cold  saturated  solution  of  carbonate  of  soda  to  a  boiling  mixture  of  one  volume 
of  a  saturated  solution  of  sulphate  of  magnesia,  and  three  volumes  of  water. 
Boil  until  effervescence  has  ceased,  constantly  stirring  with  a  spatula.  Then 
dilute  with  boiling  water,  set  aside,  pour  off  the  supernatant  liquor,  and  wash 
the  precipitate  with  hot  water  on  a  hnen  cloth :  afterwards  dry  it  by  heat  in 
an  iron  pot. 


Braiidc,  from  the  Am.  Chini.  el  de  Pht/s.  liv.  312. 
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mI  III. 

1    ^  ' 

■    a  : 

a.  Cistern  containing  tlie  solution  of  the  Sulphate 

of  Magnesia. 
h.  Ditto  containing  solution  of  Carbonate  of 

Soda. 

c.  Boiler  for  supplying  hot  water. 

d.  Ditto  for  the  mixed  solutions. 


Mamfadory  of  Heavy  Carbonate  of  Magnesia. 

e.  A  back  in  which  the  Carbonate  of  Magnesia 
is  deposited. 

/.  Filter  (linen  cloth  supported  in  a  basket,  con- 
tained in  a  wooden  stand). 
g.  Iron  pot  for  drying  the  Carbonate--of  Mag 
nesia. 


Mr.  Eichard  Phillips,  jun.i  gives  the  following  directions  for  procuring 
the  heavy  carbonate  of  magnesia  :— Mix  a  solution  of  123  parts  of  crystalhsed 
sulphate  ol  magnesia  with  a  solution  of  144  parts  of  crystallised  carbonate  of 
soda,  and  boil  to  dryness.  Then  treat  the  residue  with  water  until  all  the 
soluble  matter  (sulphate  of  soda)  is  removed,  and  dry  the  i-esidual  powder. 

A  heavy  carbonate  of  magnesia  has  been  prepared  by  Mr.  Pattinson,  an 
extensive  chemical  manufacturer  of  Gateshead,  from  the  magnesian  limestone 
of  Durham.2    ^he  limestone  is  calcined  in  close  iron  vessels  at  a  dull  red 
heat:  by  this  means  the  magnesian  carbonate  only  is  decomposed,  the 
carbonate  of  lime  requiring  a  higher  temperature  for  its  decomposition.  The 
calcined  mass  is  next  placed  in  a  strong  closed  iron  vessel,  along  with  a  large 
quantity  of  water,  and  the  carbonic  acid  resulting  from  the  calcination  is  forced 
into  it  by  a  powerful  pump  in  the  usual  manner.    By  this  means  tlie  magnesia 
only  is  dissolved,  so  long  as  the  magnesia  is  in  excess.    The  saturated  solution, 
containing  fifteen  grains  in  the  fluidounce,  is  drawn  off  and  boiled  down,  by 
which  carbonic  acid  is  set  free,  and  a  heavy  carbonate  of  magnesia  obtained. 
It  has  been  analysed  by  Mr.  Pownes,^  who  finds  it  to  be  completely  free  from 
lime,  and  to  be  identical  in  composition  with  the  common  carbonate  of  mag- 
nesia of  the  shops.    A  heavy  and  gritty  carhonate  of  magnesia  is  prepared 
by  separately  dissolving  twelve  parts  of  sulphate  of  magnesia  and  thirteen 
parts  of  crystallised  cai-bonate  of  soda  in  as  small  a  quantity  of  water  as  pos- 
sible, mixing  the  hot  solutions,  and  washing  the  precipitate.    When  cold 
solutions  of  sulphate  of  magnesia  and  carbonate  of  soda  are  mixed,  and  no 
heat  is  employed,  the  product  is  apt  to  be  gritty;  that  is,  crystalline. 
According  to  Professor  Graham,*  carbonate  of  soda  is  not  so  suitable  as  car- 
bonate of  potash  for  precipitating  magnesia,  ''as  a  portion  of  it  is  apt  to  go 
down  in  combination  with  the  magnesian  carbonate ;  but  it  may  be  used, 
provided  the  quantity  applied  be  less  than  is  required  to  decompose  the  whole 
magnesian  salt  in  solution." 

^  Pharrnaoeutical  Journal,  vol.  iii.  p.  480,  1844. 
^  Mr.  Morson,  in  the  Pharmaceutical  Journal,  vol.  iii.  p.  424,  1844. 
'  P/umnaceuiical  Journal,  vol.  iii.  p.  478,  1844. 
Elemenls  of  Chemistry,  p.  505. 
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The  Duhlm  College  gives  the  following  directions  for  the  preparation  of  the 
heavy  carbonate,  the  proportions  of  ingredients  being  the  same  as  tlio^e 
already  given : — 

Dissolve  the  sulphate  of  magnesia  in  half  a  pint,  and  the  carbonate  of  soda  in  a  pint  of 
the  water;  mix  the  two  solutions,  and  evaporate  to  dryness  by  means  of  a  sand  heat 
Digest  the  residue  for  half  an  hour  with  one  quart  of  boiUng  distilled  water,  and  having' 
collected  the  msoluble  matter  on  a  cahco  fdter,  treat  it  repeatedly  with  warm  distilled 
water  until  the  washings  cease  to  give  a  precipitate  when  suffered  to  drop  into  a  solution 
of  nitrate  of  barytes.   Pinally,  dry  the  product  at  a  heat  not  exceeding  212°. 

Theory. — By  the  mutual,  reaction  of  solutions  of  sulphate  of  magnesia 
and  carbonate  of  soda,  we  ought  apparently  to  obtain,  by  double  decomposi- 
tion, sulphate  of  soda  and  carbonate  of  magnesia  I'MgO  SO^  +  NaO  HDs  — 
MgO,C02  +  NaO,S03).  V   5  .      -r  _ 

Materials.  Composition.  Products. 

1  eq.  Sulphate  Magnesia  60  (  \      Sulpliuric  Acid  40    — ^  \  eq.  Sulphate  Soda   71 

'  °  11  eg.  Magnesia  20  — - — 

1  eq.  Carbonate  Soda . .  53 1 }  f         '  •  •.•  •  ■:  :  ■  l\  ^^^^^^---^ 

 >•  1     Carbonic  Acid  23   1  eq.  Carbonate  .Magnesia. .  42 

113  113  7^ 

It  appears,  however,  that  the  water  decomposes  the  neutral  carbonate  of 
magnesia,  and  resolves  it  into  a  subcarbonate,  which  is  precipitated,  and  the 
bicarbonate,  which  remains  in  solution  :  by  ebulHtion  the  latter  is  decomposed, 
part  of  its  carbonate  expelled,  and  a  subcarbonate  precipitated. 

Three  circumstances  influence  the  quality  of  magnesia  alba  (hydrated  subcarbonate  of 
magnesia),  viz.,  the  proportions  of  the  ingredients,  the  degree  of  dilution  of  the  solutions, 
and  their  temperature.  If  excess  of  carbonate  of  soda  be  employed,  the  precipitate,  which 
is  dense,  retains  a  portion  of  this  salt :  if,  on  the  other  hand,  excess  of  sulphate  or  muiiate 
of  magnesia  be  employed,  the  product,  says  L.  Gmelin,  is  light,  and  contains  some  sul- 
phuric or  hydrochloric  acid.  The  Loudon  and  Edinburgh  CoUegse  use  a  very  slight  excess 
of  sulphate  of  magnesia.  Durand  employs  a  slight  excess  of  carbonate  of  soda.  The 
more  dilute  the  solutions,  the  lighter  the  precipitate.  At  Apothecaries'  Hall,  strong  solu- 
tions are  employed,  and  the  product  is  heavy.  The  effect  of  ebullition  in  decomposing  the 
bicarbonate  of  magnesia  has  been  above  explained.  The  precipitate  obtamed  in  the  cold 
is  the  lightest. 

Properties. — Carbonate  of  magnesia,  as  usually  met  with,  is  in  the  form 
of  a  white,  inodorous,  and  almost  tasteless  powder.  The  common  or  liffht 
variety  occurs  in  commerce  as  a  very  fine  hght  powder,  of  which  48  grains 
lightly  fill  an  ounce  measure.^  It  is  also  met  with  in  large  rectangular  masses 
with  levelled  edges,  or  in  smaller  cubical  cakes  {carbonate  of  magnesia  in 
squares).  The  light  powder  mixes  imperfectly  with  water.  Its  taste,  in  a 
copious  draught,  is  somewhat  disagreeable,  owing  probably  to  its  having  been 
imperfectly  washed.  The  heavy  carbonate  is,  as  its  name  indicates,  of  greater 
specific  gravity  than  the  light.  160  grains  of  it  lightly  fill  an  ounce  measure ; 
so  that  it  would  appear  to  occupy  only  about  ^  of  the  space  occupied  by  the 
light  carbonate.  It  is  tasteless,  or  nearly  so.  Both  kinds  mixed  with  water 
have  a  feebly  alkaline  reaction  on  test  paper.  Carbonate  of  magnesia  is  nearly 
insoluble  in  water :  it  readily  dissolves  in  carbonic  acid  water.  All  the  speci- 
mens of  light  carbonate  of  magnesia  (including  the  magnesia  in  squares)  which 
I  have  met  with,  present  some  traces  of  crystalHne  texture  when  examined  by 


'  West,  Laud.  Med.  Gaz.  vol.  ix..  p.  350. 
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the  microscope.  They  usually  consist  of  an  amorphous  powder  more  or  less 
intermixed  with  slender  prisms,  which  appear  as  if  they  were  eroded  or  efflores- 
cent (see  fig.  110).  These  crystals  resemble  in  shape  those  of  the  neutral 
carbonate  of  magnesia  deposited  from  Dinneford's  carbonated  magnesia  water 

(see  fig.  112,  p.  654).  ^       ,  .      .  • 

The  heavy  carbonate  of  magnesia  is  a  granular  substance,  and  contains  no 
traces  of  the  prismatic  crystals  observed  in  the  light  carbonate.  When  sub- 
mitted to  microscopic  investigation,  it  is  seen  to  consist  of  granules  of  various 
sizes  :  the  larger  ones  are  highly  refracting,  globular,  and  composed  of  con- 
centrated layers  of  a  radiated  structure  (see  fig.  110).  When  exammed  by 
the  polarising  microscope,  they  are  found  to  possess  a  double  refracting  struc- 
ture;  and,  like  the  globules  of  carbonate  of  lime  deposited  from  the  urine  of 
horses!  and  bullocks,2  show  the  black  cross  (see  fig.  111).  When  placed 
over  a  plate  of  selenite,  and  examined  by  polarised  light,  the  quarters  or 
spaces  between  the  arms  of  the  cross  are  coloured  :  those  next  to  each  other 
show  complementary  tints,— the  alternate  ones,  the  same  tints.  Thus,  if  the 
first  quarter  be  green,  the  third  will  be  green  also ;  but  the  second  and 
fourth  will  be  red. 


Tig.  109. 


Fig.  110. 


Fig.  111. 
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Microscopic  Appearance 
of  Light  Carbonate  of 
Magnesia. 


Microscopic  Appearance 
of  Heavy  Carbonate 
of  Magnesia. 


Microscopic  Appearance  of 
Heavy  Carbonate  of  Mag- 
nesia when  viewed  by  Pola- 
rised Light. 


[Mr.  Henry  Deane^  has  endeavoured  to  illustrate  the  mechanical  structure, 
and  causes  of  the  differences  in  structure,  pointed  out  by  Dr.  Pereira.  To 
accomplish  this  object,  Mr.  Deane  dissolved  124  grains  of  sulphate  of  mag- 
nesia, and  95  grains  of  bicarbonate  of  soda,  each  in  four  fluidounces  of  water, 
mixed  the  solutions  in  a  flat-bottomed  glass  vessel,  and  applied  a  gentle  heat 
with  a  gas  lamp.  In  a  few  minutes  eft'ervescence  commenced,  which  rapidly 
increased  with  the  temperature.  At  the  same  time  carbonate  of  magnesia 
began  to  separate,  partly  as  a  heavy  powder  free  to  move  in  the  fluid,  partly 
as  an  incrustation  on  the  bottom  and  sides  of  the  vessel,  and  partly  as  a 
pellicle  on  the  surface  of  the  fluid.  Before  the  whole  of  the  carbonic  acid 
was  given  off,  the  lamp  was  removed,  and  the  vessel  with  its  contents  set 
aside  for  ten  hours.  On  a  microscopical  examination,  the  precipitate  presented 
four  or  five  distinct  structures  or  arrangements  of  crystals. 


_i_  

'  Dr.  G.  Bird,  Urinary  Deposits,  p.  211,  1844. 
IJr.  A.  S.  Taylor,  Land.  Med.  Ga,:.  Sept,  15tli,  1848. 


«  P/uirm.  Journ.  1848,  p.  266. 
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obS?H.ftTo 'olefin  T'^  entirely  different  results  were 

obtaii  ed  two  or  three  tnnes  m  succession.    Mr.  Deane  lookinrr  o^iMh 
into  the  structure  of  the  crystals,  and  the  circunistancer  tl  .  d^" 
matioiy  was  led  to  consider  them  as  modifications  in  arrangement  of  th^ same 
crystalline  form,  the  type  of  which  is  represented  by  fig.  J 12  -   he  difference 
m  arrangement  and  intensity  of  aggregation  probably  depenig  on   1  e 
mperature  employed,  and  consequently  on  the  mpidity  with'whiclUhey  a  e 
p  ec,pitated,-for  it  is  seen  that  in  the  pellicles  on  the  surface  of  the  fluid 
where  the  temperature  is  lowest  the  crystals  are  all  prismatic  and  interlacuK,: 
Immediately  under  the  surface  of  the  crust,  where  the  temperature  is  higher 
small  tufts  of  distinct  crystals  are  seen.    On  the  sides  of  the  glass  the  discoid 
bodies  form,  these  having  transparent  nuclei,  which  having  attached  themselves 
to  the  glass,  form  starting  points  for  crystallisation,  the  flat  surface  of  the 
glass  giving  t^ie  crystals  a  tendency  to  spread  faster  in  that  direction  than  in 
any  other.    Then  follow  the  spheroidal  forms,  nucleated  or  non-nucleated,  as 
accident  may  determine,  and  which,  having  the  freedom  of  motion  in  the 
decomposing  solution,  the  increment  takes  place  equally  in  all  directions. 
Ihe  concentric  character  that  many  of  these  present,  is  probably  due,  in  some 
measure,  to  the  particles  shifting  their  position  occasionally  into  portions  of 
the  fluid  possessing  different  temperatures.    Lastly,  as  the  probable  result  of 
the  highest  temperature,  the  small  dense  transparent  granules  that  form  the 
nuclei  of  the  two  preceding  forms,  and  which,  under  the  influence  of  polarised 
light,  show  the  cross  nearly,  if  not  quite,  as  distinctly  as  those  found  in 
heavy  magnesia. 

Prom  the  experiments  related  by  Mr.  Deane,  the  difference  between  heavy 
and  hght  magnesia  is  occasioned  by  the  temperature  employed.  It  is  quite 
clear  that,_  without  a  liigh  temperature,  the  heavy  kind  is  not  produced ;  and 
that  with  It,  so  far  as  Mr.  Deane's  experiments  go,  however  large  the  quantity 
of  water  employed  may  be,— and  a  large  quantity  is  indispensable  for  success,— 
the  other  kind  cannot  be  produced ;  consequently,  to  obtain  the  latter,  a  cold 
method  must  be  adopted  by  manufacturers.  This  impression  is  confirmed, 
Mr.  Deane  observes,  by  an  allusion  to  the  cold  method  in  Knapp's 
Technology,^  although  the  mode  of  operating  is  not  described.  More- 
over, Mr.  Deane  states,  that  in  his  experiments,  made  with  cold  water,  long 
crystals  were  readily  formed  in  the  mother-hquor ;  and  these  not  continuing 
to  advance  in  parallel  lines,  began  to  branch  off  at  the  extremities,  and  acquire 
that  pestle-shaped  character  for  which  the  long  crystals  in  common  light 
magnesia  are  conspicuous.  ° 

Dr.  Gladstone^  finds,  from  exact  chemical  analyses  of  specimens  of  the  well- 
defined  varieties  of  precipitated  subcarbonate  of  magnesia  prepared  by  Mr. 
Deane,  that  they  have  the  composition  4M2:0,3C02,4HO ;  or  as  it  may  be 
otherwise  expressed,  3(MgO,C03,HO) +  Mgb,HO,— the  same  as  observed  by 
Kobell  in  the  mineral  magnesite ;— the  variations  in  crystaUisation  merely 
resulting  from  the  circumstances  under  which  they  are  formed.  The  six-sided 
prisms  are  expressed  by  the  formula  MgO,C02  + 3H0.— Ed.] 

Characteristics. — It  is  distinguished  from  caustic  or  calcined  magnesia  by 
the  effervescence  which  takes  place  on  the  addition  of  a  dilute  mineral  acid. 


'  Vol.  ii.  p.  445. 

'  riiarm.  Journ.  184S,  p.  275. 
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Its  other  characteristics  are  the  same  as  for  the  latter  substaace  (see 
ante,  p.  644). 

Composition.— The  following  is  the  composition  of  carbonate  ot  magnesia 
of  the  shops  : — 
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Magn.  alba,  or  Magii.  Carbonas,P/4.i. 
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Several  reasons  have  led  chemists  to  reject  the  idea  of  this  compound  being 
an  ordinary  subsalt.^ 

Mr.  Phillips^  (with  whom  Mr.  Pownes  concurs)  considers  it  to  be  probably 
a  compound  of 

Atoms.       Eq.  Wt.       Per  Cent. 

Bihydrated  magnesia      1    38    17-7 

Hydrated  carbouate  of  magnesia   4    204    84' 3 

Carbonate  of  Magnesia,  Pli.L.   1    242    ]  00-0 

Ptjeity. — Carbonate  of  magnesia  should  be  perfectly  white  and  tasteless. 
The  water  in  which  it  has  been  boiled  should  have  no  alkaline  reactiou  on 
turmeric  paper,  nor  throw  down  anything  on  the  addition  of  chloride  of 
barium  or  nitrate  of  silver ;  by  which  the  absence  of  alkaline  carbonates, 
sulphates,  and  chlorides,  is  proved.  Dissolved  in  dilute  acetic  acid,  the  soluble 
oxalates  and  carbonates  should  occasion  no  precipitate,  by  which  the  non- 
existence of  anv  calcareous  salt  is  shown.^ 

It  is  dissolved  by  dilute  sulpliuric  acid.  When  the  effervescence  has  ceased,  bicarbonate 
of  potash  does  not  precipitate  anything  from  this  solution.  The  water  in  which  it  is 
boiled  does  not  alter  the  colour  of  turmeric ;  chloride  of  barium  or  nitrate  of  silver,  added 
to  the  water,  does  not  precipitate  anything. — Ph.  Lond. 

"When  dissolved  in  an  excess  of  muriatic  acid,  an  excess  of  ammonia  occasions  only  a 
scanty  precipitate  of  alumina;  and  the  filtered  fluid  is  not  precipitated  by  oxalate  of 
ammonia." — Ph.  Ed. 

Physiological  Effects. — The  effects  of  carbonate  of  magnesia  are  nearly 
the  same  as  those  of  pure  magnesia.  Its  local  operation  must  be  somewhat 
milder  than  that  of  the  latter,  but  the  difference  is  hardly  perceptible  in 
practice.  As  the  carbonate  effervesces  with  acids,  it  is  more  apt  to  create 
flatulence  when  swallowed. 

TJsKS. — The  uses  of  the  carbonate  are  the  same  as  those  of  calcined  mag- 
nesia ;  except  where  the  object  is  to  neutralise  acid  in  the  alimentary  canal 
(as  in  cardialgia,  and  in  poisoning  by  the  mineral  acids),  -when  the  latter  pre- 
paration is  to  be  preferred  on  account  of  its  noj;  effervescing  with  acids,  and 


^  Vide  Berzclius,  Traite  de  Chimie,  vi.  101. 
^  Translation  of  the  Pharmacopoeia. 

^  A  white  light  siliceous  powder,  containing  animalcules,  was  imported  a  few  years  asto  from  New 
Zealand  under  the  name  of  magnesia.  It  contained  several  species  of  gallionella  and  navicula 
{Pharmaceutical  Journal,  vol.  v.  p.  72,  184fi). 
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thereby  not  causing  flatulency.  It  is  employed  in  the  preparation  of  medicated 
waters. 

Administiiation. — The  dose  of  carbonate  of  magnesia  as  a  purgative  is 
from  ten  grains  to  a  drachm ;  as  an  antacid,  from  five  grains  to  a  scruple. 

TROCinSCI  MlGNESIiE,  E. ;  Magnesia  Lozengen.  (Carbonate  of  Mag- 
nesia, 3vj. ;  Pure  Sugar,  ^iij. ;  Nutmeg,  9j.  Pulverise  them,  and,  with 
Mucilage  of  Tragacanth,  beat  them  into  a  proper  mass  for  making  lozenges.) 
— Employed  to  counteract  acidity  of  stomach. 


Tig.  112. 


2.  Magnesias  Bicarbonas.  —  Bicarbonate  of  Magnesia. 

Formula  MgO,2C02.   Equivalent  Weight  64. 

This  salt  has  hitherto  been  obtained  in  solution  only.  It  is  procured  by  dissolving  the 
carbonate  of  magnesia  {magnesia  alba)  in  water  by  the  aid  of  carbonic  acid.  The  solution 
thus  obtained  is  know^n  by  various  names  :  such  as  aqua  magnesia;  bicarbonatis,  carbonated 
magnesia  water,  derated  magnesia  water,  solution  of  magnesia,  condensed  solution  of  magnesia, 
and  fluid  magiiesia.  It  has  a  bitterish  taste  and  an  alkaline  reaction.  The  late  Mr. 
Dinneford  informed  me  that  he  prepared  his  fluid  magnesia  as  follows : — Howard's  heavy 
carbonate  of  magnesia  and  "distilled  water,  in  the  proportion  of  17^  grs.  of  the  former  to 
f^j.  of  the  latter,  are  introduced  into  a  cylindrical  tinned  copper  vessel,  and  carbonic  acid 
(generated  by  the  action  of  sulphuric  acid  on  whiting)  is  forced  into  it,  by  means  of  steam 
power,  for  five  hours  and  a  half,  during  the  whole  of  which  time  the  cylinder  is  kept 
revolving.  The  liquid,  which  is  then  perfectly  clear  and  transparent,  is  drawn  off,  and 
preserved  in  cyUndrieal  zinc  canisters,  each  closed  by  a  cork  covered  by  a  lid.  Dry  heavy 
carbonate  of  magnesia  is  less  readily  dissolved  than  the  moist  and  recently  precipitated 
carbonate. 

When  the  solution  of  bicarbonate  of  magnesia  is 
exposed  for  some  time  to  the  air,  half  the  carbonic  acid 
escapes,  and  prismatic  crystals  of  the  hydrated  neutral 
carbonate  of  magnesia  are  deposited  (fig.  112).  Their 
formula,  according  to  Berzehus,  is  MgU,C0^,3II0;  but; 
accordmg  to  Dr.  Davy,i  l|(MgO,C02),4HO.  Pritsche 
{Poggend.  Ann.  xxxvii.  p.  304,  1836)  says  that  two 
classes  of  crystals  are  deposited:  one  small  and  acicular, 
in  tufts,  and  composed  of  MgO,CO'-,3HO ;  another  in 
tables,  and  composed  of  MgO,C02,5HO. 

Sir  James  Murray's  solution  is  said  to  contain  thirteen 
grains  of  carbonate  of  magnesia  to  the  fluid  ounce.^ 

An  extemporaneous  solution  of  bicarbonate  of  mag- 
nesia may  be  obtained  by  pouring  the  ordinary  bottle 
soda-water  (carbonic  acid  water)  over  some  common 
light  carbonate  of  magnesia  contained  in  a  tumbler. 
Another  mode  of  preparing  it  is  by  dissolvuig  sulphate 
of  magnesia  and  bicarbonate  of  soda,  or  bicarbonate  of 
potash,  in  water.  The  relative  proportions  to  be  used 
are  one  equivalent  or  123  parts  of  crystallised  sulphate  of  magnesia,  and  one  equivalent 
or  100  parts  of  bicarbonate  of  potash,  or  one  equivalent  or  84  parts  of  bicarbonate 
of  soda.  The  solution  contains,  besides  bicarbonate  of  magnesia,  sulphate  of  either 
potash  or  soda.  Some  of  the  commercial  solution  of  magnesia  is  prepared  m  this 
way.  Ill  one  case,  Mr.  Redwood  found  that  there  were  only  4  grs.  cif  the  hydrated 
carbonate  of  magnesia  of  commerce  hi  fsj.  of  the  solution,  which  contained  at  the  same 
time  svdphatc  of  soda  and  a  small  quantity  of  sulphate  of  potash.  By  dissolving  14  grs. 
of  crystallised  sulphate  of  magnesia,  7  grs.  of  bicarbonate  of  soda,  and  2^  grs.  ot  crystal- 


Crystals  of  the  Hydrated  Neutral 
Carbonate  of  Magnesia  deposited 
from  Dinneford' s  Solution. 


'  Land,  and  Edinh.  Phil.  Mag.  vol.  xvii.  p.  340,  1840. 
^  PharmaceuticalJonrnnl,  vol.  v.  p.  507, 


Sulphate  of  Magnesia  :— Natural  History  ;  Preparation.  655 


lised  bicarbonate  of  potasb,  in  an  ounce  of  distilled  water,  a  similar  solution  might  be 
formed.  The  presence  of  sulphuric  acid  in  solution  may  be  readily  detected  by  the  chloride 
of  barium.  If  the  solution  be  evaporated  to  dryness,  and  calcined  for  about  ten 
minutes,  the  residue  ought  to  be  pure  magnesia,  every  iive  grains  of  which  are  equal  to 
twelve  grains  of  the  hydrated  carbonate  {puignesia  alba)  of  commerce  :  if  it  be  treated 
with  distilled  water  any  soluble  salts  present  will  be  dissolved.         _  r    j  • 

Solution  of  bicarbonate  of  magnesia  is  a  very  agreeable  and  effective  method  of  adbni- 
nistering  carbonate  of  magnesia.  It  is  antacid  and  mildly  laxative.  It  is  employed  m 
dyspepsia,  acidity  of  stomach,  and  in  the  uric  acid  diathesis.  Dose  f5ss.  to  fsiss.  thrice 
or  more  daily.   It  may  be  used  in  the  preparation  of  effervescing  citrate  of  magnesia. 


88.  MAGNESIiE  SULPHAS-SULPHATE  OP  MAGNESIA. 

Formula  MgO,SO^    Equivalent  Weight  60, 

History. — This  salt  was  originally  procured  from  the  Epsom  waters  by 
Dr.  Grew.^  It  has  had  a  variety  of  names;  such  as  Bpsom  or  the  hitter 
purging  salt,  sal  anglicum,  sal  seidlitzense ,  sal  catharticum,  and  vitrio- 
lated  magnesia.  At  the  Lymington  salt  works  it  is  called  physical  salt,  to 
distinguish  it  from  common  salt. 

Natural  History. — It  is  a  constituent  of  sea  and  many  mineral  waters 
(see  Sea  Water,  p.  301 ;  and  iJiV/^r  Varging  Waters,  p.  311)  :  it  occurs  as 
an  efflorescence  on  other  minerals^  forming  the  hair  salt  of  mineralogists ; 
and^  with  sulphate  of  soda  and  a  little  chloride  of  magnesium,  constitutes 
reussite. 

Preparation. — The  two  great  sources  of  the  sulphate  of  magnesia  of 
English  commerce  are  dolomite  and  bittern. 

a.  From  Dolomite. — Dolomite,  or  magncsian  limestone,  is  a  mixture  or 
combination  of  the  carbonates  of  magnesia  and  lime.  It  crystallises  in 
rhombohedrons.  It  occurs  in  enormous  quantities  in  various  counties  of 
England  (as  those  of  Somerset,  York,  and  Nottingham),  and  is  largely  employed 
for  building  :  York  Minster  and  Westminster  Hall  are  built  of  it. 

Yarious  methods  of  manufacturing  sulphate  of  magnesia  from  dolomite  have 
been  proposed  and  practised.  One  method  is  to  heat  this  mineral  with  dilute 
sulphuric  acid  :  carbonic  acid  escapes,  and  a  residue,  composed  of  sulphate  of 
magnesia  and  sulphate  of  lime,  is  obtained.  These  two  salts  are  separated 
from  each  other  by  crystallisation.  In  1816,  Dr.  William  Henry,  of  Man- 
chester,2  took  out  a  patent  for  the  following  process : — Calcine  magnesian 
limestone  so  as  to  expel  the  carbonic  acid ;  then  convert  the  caustic  lime  and 
magnesia  into  hydrates  by  moistening  them  with  water.  Afterwards  add  a 
sufficient  quantity  of  hydrochloric  (or  nitric,  or  acetic)  acid  (or  chlorine)  to 
dissolve  the  lime,  but  not  the  magnesia,  which,  after  being  washed,  is  converted 
into  sulphate  by  sulphuric  acid  (or,  where  the  cost  of  this  is  objectionable, 
by  sulphate  of  iron,  which  is  easily  decomposed  by  magnesia).  Or  the  mixed 
hydrates  of  lime  and  magnesia  are  to  be  added  to  bittern  :  cliloride  of  calcium 
is  formed  in  solution,  while  two  portions  of  magnesia  (one  from  the  bittern, 
the  other  from  the  magnesian  lime)  are  left  unacted  on.  Or  hydrochlorate  of 
ammonia  may  be  used  instead  of  bittern  :  by  the  reaction  of  this  on  the  hydrated 


'  yt  T)-naiise  of  the  Nature  ayid  Use  of  the  Bitter  Purging  Salt,  Lond.  1697. 
^  llepert.  of  Jrts,  vol.  xxx.  p.  142,  2d  ser. 
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magnesian  lime,  cliloride  of  calcium  and  caustic  ammonia  remain  in  solution, 
while  magnesia  is  left  undissolved  :  the  ammonia  is  separated  from  the  decanted 
liquor  by  distillation.  Carbonate  of  ammonia  has  been  also  employed  to  separate 
lime  from  magnesia :  carbonate  of  lime  is  precipitated,  and  the  magnesia  remains 
in  solution,  from  which  it  may  be  easily  separated  by  ebullition,^ 

/3.  From  Bittem.-Biiterf/,  OY  the  Mttc'7'  liffuoj;  is  the  residual  liquor  of 
sea  water,  from  which  common  salt  (chloride  of  sodium)  has  been  separated  (see 
Chloride  of  Sodium).  At  Lymington,  in  Hampshire,  sulphate  of  magnesia 
(or,  as  it  is  there  called,  ph//,sical  salt)  is  manufactured  from  bittern  during  the 
winter  season.  The  liquor  is  boiled  for  some  hours  in  the  pans  used  during 
the  summer  for  the  preparation  of  common  salt.  During  the  ebullition,  some 
common  salt  is  deposited.  The  lighter  impurities  are  removed  by  skimming, 
and  the  concentrated  solution  is  removed  into  wooden  coolers,  where, in  24  hours, 
one-eighth  part  of  crystals  of  sulphate,  called  single  Epsom  salts,  or  simply 
singles,  are  deposited.  These  are  drained,  dissolved,  and  recrystallised  :  they 
are  then  denominated  double  Epsom  salts,  or  simply  doubles.  Pour  or  five 
tons  of  sulphate  are  obtained  from  brine  which  has  yielded  100  tons  of  common 
salt  and  1  ton  of  cat  salt.^  No  sulphuric  acid  is  employed  in  the  process 
at  Lymington ;  but  if  this  acid  be  added  to  the  residual  liquor,  a  further 
quantity  of  sulphate  may  be  obtained  by  the  decomposition  of  the  chloride  of 
magnesium. 

At  Monte  della  Guardia,  near  Genoa,  sulphate  of  magnesia  is  manufactured  from 
schistose  minerals,  containing  sulphur,  magnesia,  copper,  and  iron.  After  being  roasted, 
and  moistened  to  convert  them  into  sulphates,  they  are  lixiviated,  and  the  solution  is 
deprived,  first,  of  copper  by  refuse  iron,  and  afterwards  of  iron  by  lime.^  In  Bohemia, 
sulphate  of  magnesia  is  procured,  by  evaporation,  from  the  waters  of  Seidlitz  and  Saidschiitz. 
Hermann* -extracts  it  from  liquids  containing  chloride  of  maguesium,  by  means  of  sulphate 
of  soda.  At  Baltimore,  sulphate  of  magnesia  is  procured  from  the  sUicious  hydrate  of 
magnesia  or  marmolite,  by  reducing  the  mineral  to  powder,  saturating  with  sulphuric  acid, 
and  calcining  the  dried  mass  to  peroxidise  the  iron.  It  is  then  re-dissolved  in  water  (from 
which  solution  the  remaining  iron  is  separated  by  sulphuret  of  lime),  and  crystalUsed. 
By  a  second  crystallisation  it  is  obtained  nearly  pure.^ 

Properties. — The  sulphate  usu- 
ally met  with  in  the  shops  is  in 
small  acicular  crystals.  By  solution 
and  re-crystallisation,  we  readily  ob- 
tain tolerably  large  fom'-sided  rhom- 
bic prisms,  with  reversed  diedral 
summits,  or  four-sided  pyramids  : 
the  crystals  belong  to  the  right 
prismatic  system.  Both  large  and 
small  crystals  are  colourless,  trans- 
parent, and  odourless,  but  have  an 
extremely  bit  ter  taste.  When  heat- 
ed, they  undergo  the  watery  fusion, 
then  give  out  their  water  of  crystal- 


1  Journal  of  Science,  iii.  217  ;  vi.  313  ;  ix.  177. 

2  Henry,  Phil.  Trans,  for  1810. 

3  Dr.  Holland,  Phil.  Trans.  1816,  p.  294. 
[^opgciulorir'8  Annalen.,  xi.  2't'J. 

^  D.  B.  Smith,  in  the  Dispensatory  of  the  V.  S.  of  America. 
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lisation,  become  anhydrous,  and  at  a  high  temperature  undergo  the  igneous 
fusion,  and  run  into  a  white  enamel,  but  without  suffering  decomposition. 
Exposed  to  the  air,  they  very  slowly  and  sHghtly  effloresce.  They  dissolve 
in  their  own  weight  of  water  at  60°,  and  in  three-fourths  of  their  weight  ot 
boihng  water.  They  are  insoluble  in  alcohol ;  and  alcohol  precipitates  this  salt 
from  a  strong  aqueous  solution. 

Characieris(ics.—Su\\A\9.te  of  magnesia  is  known  to  contain  sulphuric 
acid  by  the  tests  for  the  sulphates  already  mentioned.  The  natm-e  of  its  base 
is  shown  by  the  tests  for  magnesia  before  described  (see  ante,  p.  644). 

Composition.— The  following  is  the  composition  of  ordinary  crystallised 
sulphate  of  magnesia  of  the  shops  : — 

Jioms.    l!g.  Wt.     Per  Cent.      Gay-Lussac.  Wenzel. 
Mnraesia   1    20    16-26    16-04    16-86 

S:&ric  acid :::::::::::::  i  40  32-42  32-53  so-ej 

■^ater   7    68    51-22    51-43    52-50 


CrystaUised  Sulphate  of  Magaesia  1    133    100-00    100-00 


100-00 


PuniTY. — ^The  sulphate  of  magnesia  met  with  in  the  shops  is  usually  suffi- 
ciently pure  for  all  medicinal  and  pharmaceutical  purposes.  It  should  be 
colourless,  and  its  dilute  solution  should  undergo  no  change  when  mixed  with 
ferrocyanides  or  hydrosulphurets.  When  obtained  from  bittern,  it  is  some- 
times contaminated  with  chloride  of  magnesium,  which,  by  its  affinity  for 
water,  keeps  the  sulphate  in  a  damp  state.  By  digestion  in  alcohol,  the 
chloride  is  dissolved  ;  and,  by  evaporation,  the  spirituous  solution  may  be 
obtained  in  the  solid  state.  [In  order  to  separate  any  chloride  of  magnesium, 
and  obtain  the  sulphate  pure,  M.  Weber^  proposes  to  heat  the  commercial  sul- 
phate with  sulphuric  acid,  and  separate  the  hydrochloric  acid  by  distillation. 
When  the  whole  of  this  has  been  expelled,  the  acid  liquid  may  be  neutralised 
by  the  addition  of  a  little  carbonate  of  magnesia,  a  slight  excess  of  which  is 
not  objectionable,  but,  on  the  contrary,  precipitates  the  iron  so  frequently  pre- 
sent in  sulphate  of  magnesia.  Por  the  perfect  separation  of  the  iron  it  is  neces- 
sary to  allow  the  solution  to  digest  for  some  time  with'  the  carbonate  of  mag- 
nesia.— Ed.] 

It  is  said  that  the  sulphate  of  magnesia  of  the  shops  is  generally  adulterated 
with  sulphate  of  soda.^  There  are  several  methods  of  detecting  the  fraud  :  the 
sophisticated  salt  would  effloresce  more  rapidly  than  the  pure  salt,  and 
would  communicate  a  yellow  tinge  to  the  flame  of  alcohol.  Boiled  with  caustic 
lime  and  water,  all  the  magnesian  sulphate  would  be  decomposed,  and  the 
liquor  being  filtered  (to  separate  the  precipitated  magnesia  and  sulphate  of  lime), 
would  yield,  on  evaporation,  sulphate  of  soda.  If  shaken  in  the  cold  with 
carbonate  of  baryta,  a  solution  of  carbonate  of  soda  would  be  obtained,  easily 
recognised  by  its  alkaline  properties.  One  hundred  grains  of  pure  crystallised 
sulphate  of  magnesia  should  yield  16|-  grains  of  calcined  magnesia. 

It  does  not  deliquesce  when  exposed  to  air.  It  is  readily  dissolved  by  -water.  Sul- 
phuric acid  dropped  into  the  solution  docs  not  expel  any  hydrochloric  acid.— P/i.  Lond. 

The  evolution  of  hydrochloric  acid  gas  would  be  a  proof  of  the  presence  of 


1  Pharmaceulicnl  Journal,  June  1853,  p.  596;  and  Allgemeine  Pharmaceutische  Zeitschrxft. 
^  PharmaceuticalJournal,  vol.  iii.  p.  481,  1844. 
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n  chloride.    If  less  than  34  grs.  of  curboiiate  of  niagnesia  be  obtained  as  a 
dried  precipitate  on  the  addition  of  a  boiling  solution  of  carbonate  of  soda  to 
100  grains  of  sulphate  of  magnesia  dissolved  in  water,  the  presence  of  sulphati 
of  soda  may  be  suspected. 

"Ten  grains  dissolved  in  a  fluidounccof  water,  and  treated  with  a  solution  of  carbonati 
of  ammonia,  are  not  entii'cly  precipitated  by  280  minims  of  solution  of  phosphate  of  soda.'' 
—Ph.  Ed. 

Physiological  Effects. —  In  moderate  doses,  sulphate  of  magnesia  is  a 
mild  and  perfectly  safe  antiphlogistic  purgative,  which  promotes  the  secretioi; 
as  well  as  the  peristaltic  motion  of  the  aUmentary  canal.  It  is  very  similar  in 
its  operation  to  sulphate  of  soda,  than  which  it  is  less  likely  to  nauseate,  or 
otherwise  disorder  the  digestive  functions,  while  it  acts  somewhat  more 
speedily  on  the  bowels.  It  does  not  occasion  nausea  and  griping,  Hke  some 
of  the  vegetable  purgatives,  nor  has  it  any  tendency  to  create  febrile  disorder 
or  inflammatory  symptoms ;  but,  on  the  other  hand,  has  a  refrigerant  influence : 
hence  it  is  commonly  termed  a  cooHng  powder.  In  small  doses,  largely  diluted 
with  aqueous  fluids,  it  becomes  absorbed,  and  slightly  promotes  the  action 
of  other  emunctories  :  thus,  if  the  skin  be  kept  cool,  and  moderate  exercise 
be  conjoined,  it  acts  as  a  diuretic.  Dr.  Christison^  mentions  a  case  of 
supposed  poisoning,  in  a  boy  of  ten  years  old,  by  two  ounces  of  Epsom  salts. 
The  symptoms  were  staggering,  imperceptible  pulse,  slow  and  difficult 
breathing,  extreme  debility,  and  death  within  ten  minutes,  without  vorniting. 
More  recently,  an  old  man,  a  confirmed  drunkard,  was  poisoned  by  drinking 
several  pints  of  beer  drugged  with  sulphate  of  magnesia.  He  was  seized  with 
violent  purging,  and  died  within  forty-eight  hours.  The  quantity  taken  was 
not  ascertained,  but  there  is  reason  to  beheve  that  the  dose  was  large.^ 

XJsios.— On  account  of  the  mildness  and  safety  of  its  operation,  its  ready 
solubihty,  and  its  cheapness,  sulphate  of  magnesia  is  by  far  the  most  commonly 
employed  purgative,  both  by  the  'public  and  the  profession;^  The  only  objec- 
tion to  its  use  is  its  bitter  and  unpleasant  taste.  To  state  all  the  cases  in 
which  it  is  administered,  would  be  to  enumerate  nearly  the  whole  catalogue 
of  known  diseases.  It  must,  therefore,  be  sufficient  to  mention,  that  it  is 
excellently  well  adapted  as  a  purgative  for  febrile  and  inflammatory  diseases, 
obstinate  constipation,  ileus,"  lead  cohc,  even  incarcerated  hernia,  narcotic 
poisoning,  &c.    It  may  be  used  as  an  antidote  in  poisoning  by  the  salts  of 

lead  and  baryta.  ^  •     ^  e 

Administration.— As  a  purgative,  it  is  usually  admmistered  m  doses  of 
from  half  an  ounce  to  an  ounce  and  a  half;  but  if  taken  in  the  morning  fast- 
ing, a  smaller  dose  will  suffice.  In  delicate  females,  a  drachm,  or  even  _  less, 
will  usually  produce  the  desired  effect.  Some  carminative  or  aromatic  (as 
peppermint  water  or  tincture  of  ginger)  is  frequently  conjoined,  to  obviate 
flatulency.  In  febrile  and  inflammatory  diseases,  the  solution  may  be  acidu- 
lated with  dilute  sulphuric  acid  with  great  advantage  ;  or  the  suljahate  may  b 


1  Ireatise  on  Poisons,  3(1  edit.  p.  603. 

2  Dr.  A.  S.  Taylor,  On  roisous,  p.  3.  „    ,  ,      .      ,  u      i  •  i  t       •  , 
Sulphate  of  magnesia  is  extensively  used  in  ti.e  di.seascs  of  cattle     In  a  letter  which  I  received 

from  the  late  Mr.  Youatt,  Veterinary  Surgeon  to  tlie  Zoolosiieal  Gardens,  he  says-   borca  ticwr 
use  the  sulphate  of  n,at;nesia  or  soda.    The  former  is  preferable,  on  acconnt  of  its  easier  solution. 
T  purge  the  larger  elephant,  whenever  1  please,  by  giving  him  a  drachm  of  calomel  at  uight,  and 
pound  and  a  luilf  of  Hpsom  salts  in  the  morning." 
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dissolved  in  the  compound  infusion  of  roses.  It  is  frequently  used  as  an 
adjunct  to  the  compound  infusion  of  senna,  whose  purgative  effect  it  promotes, 
but  whose  griping  tendency  it  is  said  to  check.  In  dyspeptic  cases,  accom- 
panied with  constipation,  it  is  conjoined  wirh  bitter  infusions  (as  of  quassia, 
gentian,  and  cakimba).  As  a  purgative  enema,  an  ounce  or  more  of  it  may 
be  added  to  the  ordinary  clyster. 

The  hitter  purgifig  saline  waters  owe  their  activity  chiefly  to  sulphate 
of  magnesia. 

PULYIS  SAUNUS  COMPOSITUS,  E.;  Compound  Saline  Powder.  (Take 
of  Pure  Muriate  of  Soda  and  Sulphate  of  Magnesia  [of  each],  ^iv. ;  Sulphate 
of  Potash,  5iij.  Dry  the  salts  separately  with  a  gentle  heat,  and  ])ulverise 
each,  then  triturate  them  well  together,  and  preserve  the  mixture  in  well- 
closed  vessels.)— A  mild,  cooling,  saline  aperient.  May  be  employed  in 
habitual  constipation.  Dose,  5ij.  or  5iij.  It  may  be  taken  dissolved  in  half 
a. pint  of  plain  water,  or  in  bottled  soda  water  (carbonic  acid  water). 


89.  Magnesia  Citras.  —  Citrate  of  Magnesia. 

Fo-mula  SMgO^C^^jjson^HO ;  or  3MgO,Ci,HO.    JEquivalent  Weight  234. 

Citrate  of  magnesia  may  be  prepared  by  saturating  a  solution  of  citric  acid  with  either 
magnesia  or  its  carbonate.  Provided  the  ingredients  be  pure,  1  equivalent  or  201  grs.  of 
crystallised  citric  acid  should  saturate  3  equivalents  or  60  grains  of  calcined  magnesia,  or 
145-2  grs.  of  the  carbonate  of  magnesia  of  the  shops.  I  find  that  3j.  of  the  crystallised 
acid  of  commerce  saturates  about  14  grs.  of  either  light  or  heavy  carbonate  of  magnesia. 
If  a  somewhat  concentrated  solution  of  the  acid  be  saturated  with  magnesia,  the  liquor 
becomes  a  hard  solid,  owing  to  the  union  of  the  salt  witb  the  water.  Another  mode  of 
preparing  citrate  of  magnesia  is  by  double  deconiposition  from  sulphate  of  magnesia  and 
citrate  of  soda. 

Properties. — Neutral  citrate  of  magnesia  is  a  white,  pulverulent,  insipid  salt,  soft  to 
the  touch,  heavier  than  magnesia,  and,  when  aided  by  the  addition  of  a  slight  excess  of 
the  acid,  soluble  in  water.  This  solution  has  an  acid  taste,  and  is  devoid  of  that  unplea- 
sant bitter  flavour  which  usually  characterises  the  magnesiau  salts.  .  According  to  Roge 
Delabarre,*  the  composition  of  this  crystallised  salt  is  as  follows : — 

Atoms.  Eg.  Wt.  Per  Cent. 

Citric  acid   1    165    50-926 

Magnesia    3    60    18-518 

Constitutional  water    1    9...,   2-777 

Water  ol' crystallisation    10    90    27-777 

Crystallised  Citrate  of  Magnesia  ...  1    324   100-000 

Citrate  of  magnesia  is  a  mild  and  agreeable  aperient.  Its  superiority  over  other  saline 
purgatives  consists  in  its  being  devoid  of  any  unpleasant  flavour.  Although  weight  ibr 
wci"-ht  it  contains  rather  more  magnesia  than  the  sulphate  of  magnesia,  its  operation  is 
railSer.    The  dose  of  it  as  a  purgative  is  from  ^yiij.  to  5x.  for  adults. 

A  solution  of  this  salt  in  water,  acidulated  with  citric  acid  and  flavoured  with  syrup  of 
orange  peel,  forms  what  has  been  called  magnesian  lemonade.  If  taken  in  the  eii'crvesciuo- 
state  it  constitutes  effervescing  magnesian  lemonade.  Tour  drachms  of  crystallised  citric 
acid,  and  three  and  a  half  drachms  of  the  common  carbonate  of  magnesia,  dissolved  in  a, 
sufficiency  of  water,  yield  rather  more  than  an  ounce  of  solid  citrate  of  ujag-ncsia. 

1.  Liquor  Magnesi/E  Citratis;  Solution  of^  Citrate  of  Magnesia;  Magiiesian 
Lemonade.— of  Citric  Acid,  5ss. ;  Carbonate  of  Magnesia,  3j. ;  Syrup  of  Orange  Peel, 
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5ij. ;  Distilled  Water,  ^ij.— These  proportions  of  acid  and  magnesia  are  equal  to  about 
44^  grs.  of  crystfdiiscd  citrate  of  magnesia  and  a  slight  excess  of  acid.  The  carbonate  of 
magnesia  dissolves  slowly  in  the  solution  of  citric  acid. 

2.  LmuoR  MAGNESiiE  CiTHATis  Ewi-EEVESCENS ;  Effervescinr/  Solution  of  Citrate  of 
Magnesia  ;  Effervescing  Magnesiun  Lemonade. — Take  of  Citric  Acid,  5ss. ;  Distilled  Water, 
5j. ;  Syrup  of  Orange  Peel,  5ij.  Mix.  To  be  taken  with  fjx.  of  Dinneford's  solution  of 
bicarbonate  of  magnesia  in  a  state  of  effervescence. — This  forms  a  very  agreeable  effer- 
vescing draught. 


90.  Magnesise  Tartras.  —  Tartrate  of  Magnesia. 

Formula  2MgO,C8H''0'<',  or  2MgO,T.    Equivalent  Weight  172. 

Magnesia  Tartarica. — Obtained  by  saturating  a  solution  of  tartaric  acid  with  magnesia 
or  its  carbonate,  and  evaporating  the  solution  to  dryness  in  the  water-bath.  The  ciystals 
of  tartrate  of  magnesia  consist  of  2MgO,T,8HO.  This  salt  has  been  used  by  Rademacher 
in  painful  chronic  maladies  of  the  spleen. — -Dose  from  3]  to  5j.  or  more. 

Moxon's  Aperient  Effervescing  Magnesia  contains  tartrate  of  magnesia  in  an 
effervescent  form,  along  with  tartrate  of  soda  and  potash  and  sulphate  of  magnesia.  It 
has  enjoyed  considerable  reputation  from  its  peculiar  gratefulness  to  a  fastidious  stomach, 
as  a  remedy  in  indigestion,  heartbui-n,  or  nausea.  The  following  is  Mr.  E.  Durand's' 
imitation  of  it : — Take  of  Carbonate  of  Magnesia,  one  part ;  Sulphate  of  Magnesia, 
Bicarbonate  of  Soda,  Tartrate  of  Soda  and  Potash,  Tartaric  Acid,  of  each  two  parts. 

These  ingredients  must  be  perfectly  dried  by  expelling  the  water  of  crystallisation, 
then  reduced  to  powder,  and  finally  mixed  together.  Inclose  in  dry  bottles,  with  good 
corks  adapted  to  them,  and  seal  with  wax.  If  there  be  the  least  moisture  contained  in 
the  mixture,  carbonic  acid  will  be  generated,  and  bursting  of  the  bottles  will  follow. — 
Dose,  a  tea-spoonful  m  half  a  tumbler  of  water,  drunk  in  a  state  of  effervescence.- 


Order  XVII.  COMPOUNDS  OF  ALUMINUM. 

Ahmiiniim,  Alummiiwi,  ox  Alumitim  {k\=\^,  is  the  metallic  basis  of 
the  earth  alumina. 


91.  Alumina.  —  Alumina. 

Formula  APO^.    Equivalent  Weight  53. 

Oxide  of  Aluminum  ;  Sesquioxide  of  Aluminum  ;  Argilla,  Argil,  or  Clay-earth ;  Terra 
aluminosa  or  Aluminous  Earth.— Occvxi  native  as  the  sapphire,  oriental  ruby,  oriental  topaz, 
and  corundum.  Alumina  in  the  free  or  uncombined  state  is  not  used  in  niedicnie.  In 
the  hydrated  form  as  well  as  in  an  impure  state  (mixed  with  silica),  it  has  been  emi)loyed 

niedicmaUy^^^  Hydras  ;  Hydrate  of  Obtained  by  precipitation  from  alum. 

Add  to  a  solution  of  alum  an  excess  of  a  solution  of  carbonate  of  ammonia  :  wash  the  pre- 
cipitate repeatedly  on  a  filter.  In  this  state  it  may  not  be  absolutely  pure ;  but  it  is 
sufficiently  pure  for  medicinal  employment,  as  the  small  quantity  of  impurity  does  not 
interfere  With  its  therapeutical  uses.  If  it  be  reqmred  quite  pure,  it  should  be  redis- 
solved  in  diluted  hydroehloric  acid,  and  thrown  down  again  by  a  solution  ol  caustic 
ammonia.    The  precipitate  should  be  collected  and  washed  on  a  filter,  and  then  pressed 

'  Brit,  and  For.  Mad.  Bav.  vol.  vii.  p.  570,  183'J. 
^  American  Journal  of  Fharmaci/,  Jan.  1838. 
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and  dried  betweeu  bibulous  paper.  If  tlie  precipitated  hydrate  be  dried  at  a  temperature 
of  between  70°  and  80°  it  contains  about  58  per  cent,  of  water,  and  is  an  odohydrate  of 
alumina,  Al^O^SHO  :  if  it  be  dried  at  212°  it  Ijecomes  a  terh/drate,  APO^^SHO.  _  Hydrate 
of  ahimiua  is  white  and  tasteless  ;  it  is  insoluble  in  water,  but  is  soluble  in  most  acid  liquids. 

Hydrate  of  alumina  dissolves  in  the  acid  gastric  liquor,  forming  aluminous  saline  solu- 
tion, which  is  astringent,  and  acts  mildly  as  a  chemical  agent  on  the  animal  tissues  like 
alum.  In  the  intestinal  canal,  the  aluminous  salts,  meeting  with  alkaline  juices,  suffer 
decomposition,  and  are  converted  into  insoluble  subsalts ;  which,  according  to  Mialhe,' 
act  chemico-mechanieally,  and  close  the  excreting  pores.  Gradually,  however,  these  sub- 
salts  are  deprived  of  their  acid  constituent,  and  the  alumina  dissolves  in  the  alkaline 
liquid.  The  alkaline  aJuminate  thus  formed  is  perhaps  in  part  rejected  from  the  bowels, 
and  in  part  absorbed  into  the  blood.  Hydrate  of  alumina  has  been  employed,  as  an 
antacid  and  astringent,  in  acidity  of  stomach,  in  diarrhoea,  dysentery,  and  cholera.  J'icinus^ 
considered  it  superior  to  other  absorbents  (as  the  alkalies,  chalk,  and  magnesia),  because 
the  salts  which  it  forms,  by  union  with  the  acids  of  the  gastric  and  intestinal  juices,  are 
astringent;  whereas  the  others  are  mostly  laxative.  It  seems  well  adapted  for  the 
vomiting  and  diarrhcea  of  infancy,  as  these  maladies  are  frequently  or  usually  accompanied 
by  preternatural  acidity.  Seller,'  Weese,*  Neumann,*  and  Durr,^  have  spoken  in  high 
terms  of  its  efficacy  in  those  cases.  It  h^s  also  been  employed  as  a  topical  remedy  in 
cataiThal  affections  of  the  conjunctiva.'  The  dose  of  it  for  children  is  from  3  to  10  grs. 
A  young  child  should  take  from  5ss.  to  5j-  in  34  hours  ;  older  children  from  5j-  to  5ij- 
It  should  be  administered  suspended  in  water,  or  in  an  emulsion,  by  sugar  or  gum. 

2.  Tekb^  ALUMiNosiE. — Prom  the  most  ancient  times  various  aluminous  earths  have 
been  employed  in  medicine.  They  consist  chiefly  of  silica  and  alumina,  usually  more  or 
less  coloured  by  iron ;  their  medicinal  properties  being  for  the  most  part  due  to  alumina. 
They  were  employed  principally  as  astriugents  in  alvine  fluxes.  Dale^  has  given  a  very 
complete  notice  of  them.  He  arranges  them  under  two  heads,  holes  {boli)  and  clays 
{argillce).    The  marls  {mar gee  vel  lutrce)  are  intermediate  between  clay  and  chalk. 

The  only  substances  of  this  kind  now  professed  to  be  kept  in  the  shops  is  red  Armenian 
hole  {bolus  armena  rubra)  or,  as  it  is  commonly  called,  bole  armeniack.  It  is  found  in 
Armenia  (whence  its  name),  as  well  as  in  various  parts  of  Europe.  According  lo 
Bergmann,  it  consists  of  silica  47,  alumina  19,  magnesia  6*2,  line  5*4,  iron  5*4,  and 
ioater  7'5.  But  the  substance  usually  sold  as  red  Armenian  bole  is  an  artiflcial  mixture 
prepared  by  grinding  together,  in  a  mill,  fiipe  clay  and  Venetian  red  (red  oxide  of  iron), 
and  afterwards  levigating  the  mixture.    Its  principal  use  is  as  a  tooth-powder. 

Lemnian  earth,  or  the  earth  of  Leninos  {terra  Lemnia)  is  dug  up  at  Lemnos  once  a  year 
(on  the  15th  of  August),  in  the  presence  of  the  clergy  and  magistrates  of  the  island,  after 
the  reading  of  prayers  ^  It  is  formed  into  flat  cylindrical  discs,  which  are  stamped  and 
sold  as  sealed  earth  or  terra  sigillata.  According  to  Klaproth,  it  consists  of  silica  66, 
alumina  14'5,  magnesia  0'25,  lime  0*25,  natron  3  5,  oxide  of  iron  6,  and  water  8'5.  Galeu 
went  to  Lemnos  on  purpose  to  examine  this  earth. 

Fuller's  earth  {smectis  vel  terra  fullonica  ;  the  creta  cimolia  of  Pliny)  is  dug  in  Buck- 
inghamshire, Surrey,  and  Hampshire.  According  to  Klaproth,  that  obtained  at  Eeigate 
consists  of  silica  5  3,  alumina  10,  magnesia  1"25,  lime  0"50,  common  salt  0  10,  potash  a 
trace,  oxide  of  iron  975,  and  water  24.  It  is  desiccant  and  astringent.  Nurses  some- 
times apply  it  to  surfaces  irritated  by  acrid  discharges,  urine,  &c. 


'  Traile  de  VArt  de  Forwuler,  1845. 

2  Zeitschriftf.  Natur  u.  Heillc.  d.  Bresdener  Frofessoren,  Bd.  i,  H.  i.  S.  82  (quoted  by  Richter, 
Ausf.  Arzneimittellehre,  Bd.  iii.  S.  603). 

3  Ibid. 

Rust's  Mngazin,  Bd.  ii.  S.  24?. 

*  BemfirkutKjenuber  die gebrauchlichstenArzneimUtel.  1840  (quoted  by  DiuiKlison  New  Remedii's 
Philadclphin,  1843).  '  '    '  ' 

^  Hufeland's  Journal,  1835  (quoted  by  Riecke,  Lie  neuern.  ArznehrnUcl.  2te  Anfl.  1840'). 
'  lire  nimern  Arznnmittel.  und  Arzneibercitunysfnrmen ,  voti  T)r.  M.  Asclieiibrcnncr  184S. 

Fliarmacolor/ia,  3lia  ed.  1837. 
'  Jameson's  Mineralogy,  vol.  i.  p.  408,  2d  edit.  181G. 
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92.  ALUMEN  POTASSICUM. -COMMON  OR  POTASH 

ALUM. 

Zomw/a  KO,S03+AP0^3SO»+2fflO.    Equivalent  Weight  m. 

HiSTOEY. — Although  the  term  alum  {aliimen  of  the  Eomans ;  aTvirrrj^ia 
of  the  Greeks)  occurs  in  the  writings  of  Herodotus/  Hippocrates/  PHny,'^ 
Dioscorides/  and  other  ancient  writers,  yet  it  is  not  satisfactorily  proved  that 
our  alum  was  the  substance  referred  to.  On  the  contrary,  the  learned 
Beckmann^  has  asserted  that  the  alum  of  the  Greeks  and  Eomans  was  sulphate 
of  iron,  and  that  the  invention  of  our  alum  was  certainly  later  than  the  12th 
century.  But  Geber,^  who  is  supposed  to  have  lived  in  the  Sth  century,  was 
acquainted  with  alum,  and  describes  the  method  of  burning  it ;  and  it  is  not, 
I  think,  improbable  that  even  Phny7  was  acquainted  with  it,  although  he  did 
not  distinguish  it  from  sulphate  of  iron. 

Common  or  potash  alum  is  the  alum  {almnen,  L.  E.  D.)  of  commerce  and 
pharmacy.  It  is  also  called  the  sulphate  of  alumina  and  potank  {Hulphaa 
alumince,  et potassa  crystallina,  L.  E.  D.),  or  the  crystallised  aluminous 
sulj)hate  of  potash. 

Natural  History. — It  is  found  native  in  the  neighbourhood  of  volcanoes, 
and  constitutes  the  mineral  called  naiive  alum. 

Preparation. — The  method  of  preparing  alum  varies  somewhat  in  different 
places.  The  mineral  from  which  (in  this  country)  it  is  procured  is  called 
aluminous  slate,  aluminous  shale,  or  aluminous  schist  [schistus  alumi- 
na^'is).  This  substance  varies  somewhat  in  its  composition  in  different 
localities,  but  always  contains  sulphuret  of  iron,  alumina,  carbon,  and  some- 
times a  salt  of  potash.  In  the  neighbourhood  of  Glasgow  there  are  two 
alum  manufactories — one  at  Hurlet,  the  other  at  Campsie.  The  most  extensive 
alum  manufactory  in  Great  Britain  is  at  Hurlet,  near  Paisley.  Here  the 
aluminous  schist  lies  between  the  stratum  of  coal  and  hmestone.^  By  the 
action  of  the  air  it  undergoes  decomposition,  and  falls  down  on  the  floor  of 
the  mine.  The  sulphur  attracts  oxygen,  and  is  converted  into  sulphuric  acid, 
which  combines  partly  with  the  iron  (oxidised  by  the  air),  and  partly  with  the 
alumina.  By  lixiviation,  a  solution  of  the  sulphates  of  iron  and  alumina  is 
obtained  :  this  is  evaporated  in  large  brick  cisterns,  and  when  sufficiently  con- 
centrated is  run  into  coolers,  where  the  sulphate  of  iron  crystalhses,  and  the 
sulphate  of  alumina  remains  in  the  mother-liquors.  To  these,  when  heated, 
sulphate  of  potash  or  chloride  of  potassium  is  added,  by  which  crystals  of 
alum  are  obtained :  these  are  purified  by  a  second  crystallisation.  The  re- 
quisite potash  salt  is  obtained  from  various  sources;  as  from  kelp,  or  from 


'  Lib.  ii.  {Euterpe),  cap.  180. 
2  De  FisfuHs,  Be  TJlceribus,  &c. 
^  Hist.  Nat.  XXXV. 
"  Lib.  V.  cap.  123. 

6  Eist.  of  Invent,  i.  2S8. 

"  Search  of  Perfection,  ch.  iii. ;  and  Invention  of  Verity,  ch.  iv. 

7  For  further  information,  consult  Pari^es's  Chemical  Essaif.i,  i.  02.5 ;  and  Thomson's  Ih^ioiij  of 
Chemistrj/,'\.\'i<^. 

«  Williams,  'Natural  History  of  the  Mineral  Kingdnm,  2d  edit.  ii.  315. 
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soap-boilers'  liquors.  When  chloride  of  potassium  is  us  d  it  f 
sulphate  of  irou.  aud  yields  chloride  of  iron  and  sulphate  ;J  F*^^  ^^^^^^^ 
Whitbv,in  Yorkshire,  the  method  of  making  alum  is  somewhat  ditlerent. 
The  schist  is  piled  in  heaps,  and  burnt  by  means  of  a  slow 
The  calcined  ore  is  lixiviated,  and  a  salt  of  potash  added  to  the  solution  alter 
it  has  deposited  sulphates  of  lime  and  iron,  and  earthy  matters. 

Of  late  years,  sulphate  of  ammonia,  obtained  from  gas  liquor,  has  been 
employed  as  a  substitute  for  the  sulphate  of  potash  or  chloride  of  potassium. 
In  general,  the  alum  made  at  Hurlet  contains  both  potash  and  ammonia. 

TMr.  Spence,3  Manchester,  has  patented  some  recent  improvements  m 
the  manufacture  of  alum.  The  alum  shale,  or  schist,  is  roasted  m  heaps  in  the 
open  air,  in  order  to  render  it  porous  and  more  absorbent  of  the  sulphuuc 
acid.  To  the  roasted  shale,  sulphuric  acid  of  sp.  gr.  1-75  is  added,  by  which 
means  sulphate  of  alumina  is  formed.  In  order  to  wash  out  this  sulphate,  and 
supply  the  equivalent  of  ammonia  necessary  to  constitute  the  double  salt  ot 
alum  and  ammonia  and  alumina,  the  boihng-hot  mother-hquor  of  a  previous 
operation  is  employed,  and  as  this  mother-liquor,  when  removed  i-om  the  alum 
crystalKsers,  contains  free  sulphuric  acid,  the  ammoma  from  a  still  containing 
the  ammoniacal  Hquor  of  the  gas-works  is  distilled  mto  it,  and  the  boiling- 
hot  solution  of  sulphate  of  ammonia  then  formed  dissolves  out  the  sulphate 
of  alumina  from  the  shale.  The  alum  hquor  thus  obtained  is  of  such  specohc 
gravity  that  it  crystallises  without  having  recourse  to  evaporation,  and  thus 
a  considerable  saving  in  fuel  is  effected.  f 

The  Boghead  Cannel  coal,  which,  on  account  of  the  large  quantity  ot 
gas  yielded  by  its  distillation,  has  lately  been  introduced  from  Scotland 
for  the  purpose  of  gas-making,  contains  a  large  quantity  of  alumina,  and 
a  patent  has  recently  been  specified  by  Messrs.  Barlow  and  Gore  for  a 
method  of  treating  the  residuum  of  the  distillation  of  this  coal,  and  manu- 
facturing alum  therefrom.  This  residuary  ash,  whether  resulting  from  the 
combustion  of  the  coke,  or  from  its  treatment  by  steam,  as  adopted  by 
the  patentees  for  obtaining  certain  gases,  is  placed  in  suitable  vessels  or 
boilers,  aud  subjected  to  the  action  of  heated  dilute  sulphuric  acid;  the 
result  of  which  is  the  solution  of  the  alumina  contained  in  the  ash,  and 
the  formation  of  sulphate  of  alumina.  The  solution  of  aluminous  sulphate 
thus  obtained  may  be  evaporated  so  as  to  yield  that  salt,  or  it  may  be  mixed 
with  the  proper  quantity  of  either  sulphate  of  potash  or  sulphate  of  ammonia 
in  solution,  whereby  the  ordinary  commercial  alum  is  obtained  by  evaporation 
and  crystallisation  in  the  usual  way.  The  residuary  silica  is  applicable  to  the 
manufacture  of  glass,  and  other  useful  purposes  in  the  arts.*— Ed.] 

Properties.— Alum  crystallises  usually  in  regular  octohedrons,  frequently 
with  truncated  edges  and  angles,  and  sometimes  in  cubes.  The  ordinary 
alum  of  the  shops  consists  of  large  crystalline  masses,  which  do  not  present 
any  regular  geometrical  form ;  but,  by  immersion  in  water  dnring  a  few  days, 
octohedral  and  rectangular  forms  are  developed  on  its  surfaces.^   Alum  has  an 


1  Winter,  in  Nicholson's  Journal,  vol.  xxv. 

2  Dr.  T.  Thomson,  in  Athenmim  for  1840,  p.  771. 
^  PharmaceuticalJournal,  1850-51,  p.  606. 

Ibid.  1851-52,  p.  231. 
*  Daniell,  Quarterly  Journal,  i.  24. 
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astringent  and  sweetish  acid  taste  :  its  reaction  on  vegetable  colours  is  that 
of  an  acid.    Its  sp.  gr.  is  1-724.     By  exposure  to  the 
FiQ.  115.       air  it  slowly  and  slightly  effloresces.     Its  transcalent  or 
diathermanoQS  power  is  very  slight.    When  heated,  alum 
undergoes  the  watery  fusion,  swells  up,  gives  out  its  water 
of  crystallisation,  and  becomes  a  white,  spongy  mass,  called 
dried  alum.    When  submitted  to  a  very  strong  heat,  a 
portion  of  the  acid  is  expelled,  and  escapes,  partFy  as  sul- 
phuric acid,  partly  in  the  form  of  oxygen  and  sulphurous 
Octahedron  of     acid,  and  the  residue  consists  of  alumina  and  sulphate  of 
Alum.         potash :  the  acid  liquor  obtained  by  heating  alum  was  for- 
merly termed  spirit  of  alum.    When  alum  is  calcined  with 
charcoal,  or  some  carbonaceous  substance,  as  sugar,  we  obtain  a  spontaneously- 
inflammable  substance,  called  Homherg's  pyrophorus,  composed  of  sulphur, 
potassium,  aluminum  or  alumina,  and  charcoal. 

Alum  dissolves  in  18  times  its  weight  of  cold,  and  in  less  than  its  own 
weight  of  boiling  water. 

Under  the  name  of  roch  or  rocJc  alum  [alumen  rupeum),  there  is  sold  in 
commerce  a  factitious  article  consisting  of  crystalUne  fragments  of  alum,  not 
larger  than  almonds,  coloured  with  Venetian  red  or  Armenian  bole.  It  is  an 
obvious  imitation  of  the  red  Roman  alum  [alumen  Romanum),  called  some- 
times alumeji  rubrum  verum,^  to  distinguish  it  from  the  imitation,  which 
has  been  denominated  alumen  rubrum  spurium. 

Mattliiolus,^  who  Hved  for  two  years  in  the  neighbourliood  of  the  alum  mines  at  Tolfa 
(a  town  in  the  Papal  territories,  and  near  Civita  Vecchia)  says  that  alumen  rupeum, 
called  by  the  Italians  alume  di  roeca,^  is  made  from  a  very  hard  stone,  of  which  there  are 
two  kinds ;  one  harder  than  the  other  and  reddish,  the  other  whitish.  The  alum  made 
from  the  white  stone  preserves  its  whiteness,  and  is  as  clear  as  crystal :  the  other,  on  the 
contrary,  is  reddish,  and  has  more  acrimony.  The  white  is  in  great  request  by  the  silk 
dyers,  as  well  as  by  those  who  dye  the  finer  kinds  of  wool  scarlet.  Hence  it  appears  that 
there  are  two  kinds  of  Roman  alum — one  white,  the  other  red  ;  and  to  both  of  these  the 
name  of  alumen  rupeum  or  rock  alum  is  applied.  This  explains  the  fact  mentioned  by 
Dale,"*  and  some  other  old  pharmacologists,  that  the  term  alumen  rupeum  is  applied  to  the 
cominon  white  alum  as  well  as  to  the  red  Roman  alum.  At  the  present  time,  however,  in 
English  commerce  this  name  is  exclasively  given  to  common  alum  artificially  coloured. 

The  pure  crystals  of  alum-stone  consist,  according  to  the  analysis  of  Cordier,  of  a  sub- 
sulphate  of  alumina  with  sulphate  of  potash.  KO,SO  +  4Al20^3SO+8Aq.  Klaproth 
found  56  per  cent.,  and  VauqueHn  34  per  cent. -of  silica  ia  the  alum-stone  of  Tolfa. 
"  Alum-stone  appears  to  be  continually  produced  at  the  solfatara  near  Naples,  and  other 
volcanic  districts,  by  the  joint  action  of  sulphurous  acid  and  oxygen  upon  trachyte,  a 
volcanic  rock,  composed  almost  entirely  of  felspar"  (Graham). 

It  appears  that  Roman  alum  is  a  different  salt  to  our  common  alum.  Mr.  Brando 
states  that  "  it  differs  from  common  alum  in  crystallising  in  opa(jue  cubes,  and  appears  to 
contain  more  alumina  than  common  octohedral  alum  :  when  this  variety  is  dissolved  in 
cold  water  and  slowly  crystallised,  it  reappears  in  cubic  crystals ;  but  if  dissolved  in  vvater 
heated  to  110°  or  higher,  a  subsulphate  of  alumina  falls,  and  octohedral  alum  is  obtained. 
Roman  alum  has  not  been  accurately  analysed." 

Characteristics. — That  alum  is  a  sulphate  is  shown  by  the  tests  for  the 

'  Valentini,  Hisi.  Siwplicium  reformata,  Francof.  1710. 
2  Commentarii  in.  lihr.  sex  P.  Bioscoridis,  Vcnetiis,  1558. 

^  "  The  most  ancient  known  alum-work  is  that  of  Roeca,  the  present  Edcssn,  in  Syria  "  (Jameson's 
M'memlof/1/,  vol.  i.  p.  408,  2d  edit.) 

■*  Pharmacologia,  3tin  edit.  Lond.  1737. 
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soluble  sulphates  already  mentioned.  Its  solution  in  water  reddens  litmus, 
and  forms  sulphate  of  lead  when  mixed  with  pure  carbonate  of  lead :  m  these 
properties  it  agrees  with  the  supersulphates.  The  nature  of  its  basic  con- 
stituents is  shown  by  the  following  tests :— The  ferrocyanides,  the  oxalates, 
and  hydrosulphuric  acid,  occasion  no  precipitate  in  a  solution  of  pure  alum. 
Hydrosulphuret  of  ammonia,  the  caustic  alkalies  and  their  carbonates,  and 
phosphate  of  soda,  throw  down  white  precipitates :  that  produced  by  the 
alkalies  is  soluble  in  an  excess  of  alkali,  but  is  insoluble  in  solutions  of  the 
carbonated  alkalies  :  these  characters  show  the  presence  of  alumina.  Potash 
is  recognised  in  it  by  perchloric  acid  and  bichloride  of  platinum.  When 
heated  with  caustic  potash  or  lime,  pure  potash-alum  evolves  no  ammonia. 
Lastly,  the  crystalline  form  of  the  salt  assists  in  recognising  it. 
Composition. — The  composition  of  alum  is  as  follows  : — 

At.Eq.WLPerCt.   Bei-zel.  Thomson.  At.Eq.Wt.PerCt.  Graham. 

'Sulphate  of  alumina  1  ..172  ..  36-13 1 
Sulohate  of  DOtash    1  ..  88  ..  18-48/ 


Alumina              1  ..  52  ..  10-92  ..  10-76  ..  11-00 

Potash                  1  ..  48  ..  10-08  ..  9-95  ..  9-86 

Sulphuric  acid.. '4  ..160  ..  33  68  ..  33-74  ..  32-85 

Water  24  ..216  -,  45-32  ..  45-55  ..  46  20 

Cryst.Pot''.Alum  1  ..476  ..lOO-OO  ..100-00  ..100-00 


Sulphate  of  potash 
or -{Water  24  ..216  ..  45-39   ..  45-89 

.  Cryst.  Potash  Alum  1  . .  476  . .  100-00   . .  100-00 


Purity.— Alum  should  be  colourless,  completely  soluble  in  water  (by  which 
the  absence  of  uncombined  earthy  matter  is  shown)  ;  with  a  solution  of  caustic 
potash  or  ammonia,  it  should  form  a  colourless  precipitate  of  hydrate  of 
alumina,  completely  soluble  in  excess  of  potash,  but  not  in  ammonia.  It  should 
not  suffer  any  change  of  colour  by  the  addition  of  tincture  of  nutgalls  or 
hydrosulphuric  acid.  The  ferro-sulphate  of  potash,  sometimes  mixed  with 
alum,  cannot  be  distinguished  from  the  latter  by  its  form,  colour,  or  taste; 
but  is  readily  detected  by  potash,  which  throws  down  oxide  of  iron ;  and  by 
tiucture  of  nutgalls,  which  communicates  a  bluish-black  colour  to  it.  _  [Iron 
is  detected  in  alum  by  precipitating  the  alumina  by  potash,  redissolving  the 
precipitate  by  an  excess  of  alkali,  and  allowing  the  mixture  to  stand.  If  iron 
be  present,  it  is  slowly  deposited  as  a  flocculent  red  oxide. — Ed.] 

Physiological  Effects,  a.  On  Vegetahles.—kXvim.  is  probably  injurious 
to  plants.! 

^.  On  Ajiimah. — Dogs  support  large  doses  of  alum  with  impunity.  Orfila^ 
gave  seven  drachms  of  crystallised  alum  in  powder  to  dogs :  the  animals 
retained  it  for  from  ten  to  thirty  minutes,  then  vomited,  and  in  an  hour  or  two 
were  apparently  well.  Two  ounces  of  burnt  alum  in  four  ounces  of  cold 
water  occasioned  vomiting  only.  When  the  oesophagus  was  tied  to  prevent 
vomiting,  death  took  place  in  five  hours,  with  symptoms  of  great  exhaustion 
and  diminished  sensibihty.  On  a  post-mortem  examination,  the  mucous 
membrane  of  the  stomach  was  found  inflamed  in  the  whole  of  its  extent. 
One  ounce  of  finely-powdered  burnt  alum  appHed  to  the  subcutaneous  cellular 
tissue  of  the  thigh,  caused  excessive  suppuration,  and  death  in  fifteen  hours. 
Devergie^  found  burnt  alum  somewhat  more  active :  he  says  6^  drachms 
killed  a  dog  when  the  esophagus  was  tied,  and  2  ounces  when  it  was  not  tied. 
Moreover,  he  found  burnt  alum  suspended  in  cold  water  more  active  than 
when  dissolved  in  warm  water.    Yeterinarians  employ  it  in  doses  of  from  one 


>  De  CaDdolle,  F/iysiol.  VegSt.  p.  1341, 

Ann.  d'llyg.  Fuhlique  ei  de  Med.  Leg.  i.  235. 
3  Med.  Legale,  ii.  653. 
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to  six  flraclims  for  large  nnimiils.  Bourgelut  has  seen  a  phthisical  condilion 
induced  in  horses  by  the  use  of  alum  in  too  great  quantities.^ 

y.  On  Maw-.— Alum  acts  chemically  on  the  animal  tissues  and  fluids.  It 
a  solution  of  it  in  water  be  added^  in  certain  proportions,  to  albumen,  it  causes 
a  white  precipitate.  It  also  forms  insoluble  combinations  with  milk  and  with 
gelatine.  These  phenomena  explain  the  action  of  alum  on  the  fibrinous, 
albuminous,  and  gelatigenous  constituents  of  the  living  tissues.  The  com- 
pound which  alum  forms  with  albumen  is  soluble  in  acetic  and  in  hydrochloric 
acids,  and  the  alumina  is  precipitable  from  these  solutions  neither  by  ammonia 
nor  by  potash.2  Mialhe,  as  I  have  before  explained  (see'  ante,  p.  661), 
accounts  for  the  astringent  effects  of  alum  by  the  j)recipitation  of  a  sub-salt 
by  the  alkali  of  the  animal  fluids ;  but  his  notion,  that  when  an  excess  of  alum 
is  used  this  sub-salt  is  dissolved,  and  a  liquefacient  efl'ect  produced  by  the 
saturation  of  all  the  albuminous  liquors  of  the  animal  economy  with  alum, 
appears  to  be  untenable. 

The  immediate  topical  effect  of  a  solution  of  alum  is  that  of  an  astrinsrent 
— namely,  corrugation  of  fibres  and  contraction  of  small  vessels,  by  virtue  of 
which  it  checks  or  temporarily  stops  exhalation  and  secretion,  and  produces 
paleness  of  parts  by  diminishing  the  diameters  of  the  small  blood-vessels.  It 
is  by  these  local  effects  that  alum,  when  taken  internally,  causes  dryness  of 
the  mouth  and  throat,  somewhat  increases  thirst,  checks  the  secretions  of  the 
alimentary  canal,  and  thereby  diminishes  the  frequency  and  increases  the  con- 
sistency of  the  stools,  as  observed  by  Wibmer^  in  his  experiments  made  on 
himself  with  alum  in  doses  of  three  grains  dissolved  in  five  drachms  of  water, 
and  taken  several  times  during  the  day.  But  when  alum  is  applied  to  a  part 
in  larger  quantities,  and  for  a  longer  period,  the  astriction.is  soon  followed  by 
irritation,  and  the  paleness  by  preternatural  redness.  And  thus,  taken  inter- 
nally in  large  doses,  alum  excites  nausea,  vomiting,  griping,  purging,  and  even 
an  inflammatory  condition  of  the  intestinal  canal — effects  which  may  be  perhaps 
induced  by  small  quantities  in  persons  endowed  with  unusual  or  morbid  sen- 
sibility of  the  stomach  and  bowels,  as  in  the  case  of  the  lady  in  whom  danger- 
ous gastro-enteritis  was  apparently  induced  by  a  single  dose  of  a  solution  con- 
taining betM^een  ten  and  twenty  grains  of  burnt  alum.*  Ordinarily,  however, 
tolerably  large  doses  of  alum  may  be  given  without  any  unpleasant  effects. 
Thus  Professor  Dumeril  has  given  a  drachm,  properly  diluted,  in  chronic 
diarrhceas  within  twenty-four  hours ;  Professor  Marc,  two  drachms  in  passive 
hemorrhages  within  the  same  period  of  time ;  and  MM.  Kapeler  and  Gendrin 
have  administered  three  drachms  at  one  dose  in  colica  pictonum.^ 

Alum  becomes  absorbed.  Orfila^  detected  alumina  in  the  liver,  spleen,  and 
urine  of  animals  to  whom  alum  had  been  administered.  After  its  absorption, 
alum  appears  to  act  as  an  astringent  or  astringent-tonic  on  the  system 
generally,  and  to  produce  more  or  less  general  astriction  of  the  tissues  and 
fibres,  and  a  diminution  of  secretion.  Such,  at  least,  appear  to  be  its  effects  in 
some  passive  hemorrhages  and  mucous  discharges.    Barbies?  says  alum  "  irri- 

'  Moiroud,  Pharm,  Voter.  225. 

^  C.  G.  Mitscherlioh,  Lclirbuch  d.  ArzneitnUtellehre. 

Die  Wirkmig,  &c.  i.  114. 
■'  Ann.  d'lhjff.  Puhliqiie  ct  de  Mod.  L^g.  i. 

Devcrgie,  Med.  Log.  ii.  G56. 
"  To.Ticologie,  4emc  ed.  t.  i.  pp.  301  and  302,  1843. 
^  'IVaiU  Element,  de  Mai.  Med.  2d  edit.  i.  440. 
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tates  the  lungs,  and  often  produces  cough,"  but  I  am  not  aware  of  any  other 
practitioner  having  oonfirined  this  statement.  Kraus^  observes,  that  the  urine 
becomes  remarkably  acid  from  the  use  of  alum. 

Uses. — iUum  is  employed  both  as  an  external  or  topical,  and  as  an  internal 

remedy.  .  i     j  ^ 

a.  As  a  tojncal  Solutions  of  alum  are  sometimes  employed  to 

produce  contraction  or  corruf/ation  of  the  tissues,  and  thereby  to  prevent 
displacement  of  parts,  especially  when  accompanied  with  excessive  secretion. 
Thus  it  is  used  as  a  gargle  in  relaxation  of  the  uvula  with  evident  advantage. 
In  the  early  stage  of  prolapsus  of  the  rectum,  a  solution  of  alum,  applied  as  a 
wash,  is  sometimes  of  service,  especially  when  the  disease  occurs  in  infants. 
Washes  or  injections  containing  alum  are  of  occasional  benefit  in  prolapsus  of 
the  uterus.    In  hemorrhages,  whether  proceeding  from  an  exhalation  or  exu- 
dation from  the  extremities  or  pores  of  the  minute  vessels,  or  from  the  rupture 
of  a  blood-vessel,  a  solution,  or  in  some  cases  the  powder,  of  alum,  may  be 
used  with  advantage  as  a  styptic,  to  constringe  the  capillary  vessels,  and  close 
their  bleeding  orifices.    Tlius  in  epistaxis,  when  it  is  considered  advisable  to 
arrest  the  hemorrhage,  assistance  may  be  gained  by  the  injection  of  alum  into 
the  nostrils,  or  by  the  introduction  of  lint  moistened  with  the  solution.  Where 
this  fails  to  give  relief,  finely-powdered  alum  may  be  employed  in  the  manner 
of  snuff.    In  hemorrhage  from  the  mouth  or  throat,  gargles  containing  alum 
are  useful.    In  hsematemesis,  as  well  as  in  intestinal  hemorrhage,  alum  whey 
may  be  administered ;  though,  of  course,  no  reliance  can  be  placed  ,on  it,  as 
the  hemorrhage  usually  depends  on  circumstances  which  astringents  merely 
cannot  be  expected  to  obviate.    In  uterine  hemorrhage,  a  sponge  soaked  in  a 
solution  of  alum  may  be  introduced  into  the  vagina  with  good  effect.  To 
check  the  hemorrhoidal  flux  when  immoderate,  washes  or  enemata  con- 
taining alum  may  be  employed.     To  stop  the  bleeding  after  leech-bites 
in  children,  a  saturated  solution,  or  the  powder  of  alum,  may  be  appHed  to 
the  punctures. 

In  certain  inflammations,  alum  has  been  used  as  a  repellent ;  that  is,  - 
it  has  been  applied  to  the  inflamed  part  in  order  to  produce  contraction  of 
the  distended  vessels,  and  thereby  to  diminish  the  quantity  of  blood  in  the 
seat  of  the  disease  in  a  manner  almost  mechanical.  Thus,  in  the  first  stage  of 
ophthalmia  it  is  sometimes  considered  expedient  to  cut  short  the  disease  by 
the  application  of  a  strong  astringent  solution  (as  a  saturated  solution  of  alum 
or  of  acetate  of  lead).  "  It  is  not  to  be  denied,"  observes  Dr.  Jacob,^  "  that 
such  applications  may  have  the  effect  of  arresting  the  progress  of  the  disease 
at  once ;  but  if  they  have  not  that  eflect,  they  are  liable  to  produce  an  increase 
of  irritation."  But,  as  the  details  necessary  for  making  the  student  acquainted 
with  all  the  circumstances  respecting  the  use  of  stimulating  or  astringent  ap- 
phcations  in  the  first  stage  of  ophthalmia  are  too  lengthened  and  numerous  to 
admit  of  their  proper  discussion  in  this  work,  I  must  refer  for  further  par- 
ticulars to  the  essay  of  Dr.  Jacob  before  quoted,  as  well  as  to  the  treatises  of 
writers  on  ophthalmic  surgery.  I  may,  however,  add,  that  whatever  difference 
of  opinion  exists  as  to  the  propriety  of  these  applications  in  the  first  stage  of 
ophthalmia,  all  are  agreed  as  to  their  value  after  the  violence  of  vascular  action 


'  Heilmitieliehre,  255. 

^  Cijclopcedia  of  Practical  Medidtie,  art.  Ophthalmia. 
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has  been  subdued.  In  the  treatment  of  the  purulent  ophthalmia  of  infants 
no  remedy  is  perhaps  equal  to  an  alum  wasli. 

In  angina  membranacea,  called  by  Bretonneaui  diphtheritis,  great  importance 
has  been  attached  to  the  employment  of  local  appHcations.  Of  these,  hydro- 
chloric acid,  calomel,  and  alum,  have,  in  succession,  been  highly  praised  by 
this  writer.  In  order  to  promote  the  expulsion  of  the  false  membrane  he 
recommends  the  insufflation  of  finely-powdered  aliim.  This  is  effected  by 
placing  a  drachm  of  it  in  a  tube,  and  blowing  it  into  the  throat.2  Velpeau 
has  subsequently  confirmed  the  statements  of  Bretouneau,  and  extended  the 
use  of  alum  to  other  inflammatory  affections  of  the  throat,  as  those  arising  in 
scarlatina,  and  small-pox.  In  these  cases,  powdered  alum  may  be  applied  to 
the  afl'ected  part  by  means  of  the  index  finger.  Gargles  containing  this  salt 
will  be  found  useful  in  most  kinds  of  sore-throat,  ulcerations  of  the  mouth 
and  gums,  aphthge,  &c.  In  inflammation  of  the  uvula,  accompanied  with 
membraniform  exudation,  alum  washes  are  serviceable  both  in  children  and 
adults.3  Alum  has  been  employed  as  an  astringent,  to  diminish  or  stop  ex- 
cessive secretion  from  the  mucous  surfaces.  Thus  a  weak  solution  of  this  salt 
is  used  to  repress  the  discharge  in  the  latter  stages  of  conjunctival  inflam- 
mation ;4  to  check  profuse  ptyaHsm,  whether  from  the  use  of  mercury  or  other 
causes ;  and  to  remove  gleet  or  leucorrhoea.  In  old-standing  diarrhceas,  it  has 
been  administered,  in  combination  with  the  vegetable  astringents  (kino,  for  ex- 
ample), with  occasional  advantage.  It  is  also  applied  to  check  profuse  secre- 
tion from  ulcers. 

^.  As  an  internal  remedy. — Alum  has  been  employed,  in  conjunction 
with  nutmeg,  as  a  remedy  for  intermittents.  Given  just  before  the  expected 
paroxysm,  it  has,  in  some  cases,  prevented  it.-^ 

In  the  treatment  of  lead  colic,  alum  has  been  found  more  successful  than 
any  other  agent  or  class  of  remedies.  It  was  first  used  in  this  disease  by  a 
Dutch  physician,  named  Grashuis,^  and  was  afterwards  administered  in  fifteen 
cases  by  Dr.  PercivaF  with  great  success.  Its  elEcacy  has  been  fully  estabhshed 
by  Kapeler  (physician  to  the  Hopital  St-Antoine,  in  Paris)  and  Gendrin,^  and 
by  Dr.  Copland,^  as  well  as  by  several  other  distinguished  authorities.  It 
allays  vomiting,  abates  flatulence,  mitigates  pain,  and  opens  the  bowels  more 
certainly  than  any  other  medicine,  and  frequently  when  other  powerful 
remedies  have  failed.  It  should  be  given  in  full  doses  (as  from  a  scruple  to 
two  drachms),  dissolved  in  some  demulcent  liquid  (as  gum -water), every  three 
or  four  hours.  Opium  and  (according  to  Dr.  Copland)  camphor  may  be 
advantageously  conjoined.    Kapeler  also  employs  oleaginous  enemata.  The 


^  'Rech.  sur  Vlnjlam.  spec,  du  Tissu  Iluqiievx,  1826. 

^  See  also  Trousseau  and  Pidoux,  Traite  de  Therap.  ii.  291 , 

^  Trousseau  and  Pidoux,  op.  cit. 

*  \_Natural  Aluminotis  Water. — Mr.  Tliomas  Beesley,  in  the  analysis  of  a  mineral  water  near 
Banbury,  has  found  tersulphate  of  alumina  to  be  the  most  abuudant  of  its  saline  matters.  By  the 
action  of  salts  of  lime  the  tersulphate  is  decomposed  and  reduced  to  tlie  basic  sulphate.  The  water 
is  distinctly  acid  to  the  taste  as  it  issues  from  the  ground.  The  salt  is  probably  due  to  the  oxidation 
of  iron  pyrites,  and  the  action  of  the  consequent  sulphuric  acid  upon  the  alumina  of  the  clay.  This 
water  is  used  by  the  country  people  as  eye-lotion.    {Pharm.  Journal,  1849-50,  p.  452.) — Ed.] 

*  Cullen,  Malcria  Medica. 

"  De  Colica  Pictonum,  Arast.  1752,  et  Jppend.  1755. 

Exsays,  Med.  and  Exper.  ii.  194. 
"  Quoted  by  Trousseau  and  Pidoux,  op.  cit. 
9  Diet,  of  Med.  i.  S74. 
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modus  operandi  of  alum  in  lead  colic  is  not  very  clear.  The  benefit  has  been 
ascribed  by  some  to  the  chemical  action  of  the  sulphuric  acid  on  the  lead  con- 
tained in  the  intestines ;  and  in  support  of  this  view  must  be  mentioned  the 
fact,  that  other  sulphates  (as  those  of  magnesia,  soda,  zinc,  and  copper),  as 
well  as  free  sulphuric  acid,  have  been  successfully  employed  m  lead  colic. 
But,  on  the  other  hand,  the  presence  of  lead  in  the  primse  vise  or  evacuations, 
and,  subsequently,  the  formation  of  sulphate  of  lead  in  saturnine  colic,  have 
not  been  demonstrated ;  though  the  experiments  of  Dr.  C.  G.  Mitscherlichi 
have  shown  that,  when  the  acetate  of  lead  is  swallowed,  the  greater  part  of  it 
forms  an  insoluble  combination  with  the  gastro-intestinal  mucus,  and  in  this 
state  may  remain  some  time  in  the  alimentary  canal.  Moreover,  alum  has 
been  found  successful  by  Kopp^  in  other  varieties  of  colic  not  caused  by  lead, 
and  unaccompanied  by  constipation.  Dr.  Copland  is  disposed  to  ascribe  the 
benefit  of  alum  and  other  sulphates  in  lead  colic  to  their  "  exciting  the  action 
of  the  partially-paralysed  muscular  coat  of  the  bowels,  and  thereby  enabling 
them  to  expel  retained  matters  of  a  morbid  or  noxious  description,^'— an  ex- 
planation which  is  inconsistent  with  the  observation  of  Kopp  just  quoted. 
[Alum  appears  to  exert  a  special  local  influence  upon  the  intestinal  tube. 
It  has  been  found  by  M.  Phillipeau,^  of  Lyons,  to  be  efficacious  in  the  treat- 
ment of  nervous  colic,  as,  according  to  Broches,  it  is  in  lead  cohc— Ed.] 

Alum  is  administered  internally  in  several  other  diseases,  of  which  a  brief 
notice  only  can  be  given.  In  passive  or  asthenic  hemorrhages  from  distant 
organs ;  as  hsemoptysis,  menorrhagia  and  other  uterine  hemorrhages,  and  hsema- 
turia.  In  colliquative  sweating,  pertussis  in  the  chronic  form,  diabetes,  gleet, 
gonorrhoea,  and  leucorrhoea.  In  the  three  latter  diseases  it  may  be  combined 
with  cubebs.  Kreysig*  has  advised  its  use  in  dilatation  of  the  heart  and  aortic 
aneurism.  More  recently,  Dzondi^  has  also  recommended  it  in  these  diseases ; 
and  Sundelin^  has  mentioned  a  case  of  supposed  dilatation  of  the  heart  in 
which  rehef  was  gained  by  the  use  of  alum.  In  chronic  diarrhoea,  alum  is  oc- 
casionally serviceable.  [Dr.  Meigs,^  of  Philadelphia,  has  given  a  teaspoonful 
of  powdered  alum  as  an  emetic  in  cases  of  croup,  and  prefers  it  to  any  other 
emetic  in  this  disease. — Ed.] 

Administration. — The  dose  of  alum  is  from  ten  grains  to  one  or  two 
scruples.  It  may  be  taken  in  the  form  of  powder,  or  made  into  pills  with 
some  tonic  extract,  or  in  solution.  To  prevent  nausea,  an  aromatic  (as  nutmeg) 
should  be  conjoined.  A  pleasant  mode  of  exhibition  is  in  the  form  of  alum 
whey  {serum  aluminosum,  sen  serum  lactis  aluminatum),  prepared  by 
boiling  two  drachms  of  powdered  alum  with  a  pint  of  milk,  then  straining  : 
the  dose  is  a  wine-glassful.  The  saccharum  aluminatum  of  the  Prussian 
Pharmacopoeia  is  composed  of  equal  parts  of  white  sugar  and  alum :  it  may 
be  given  to  children  as  well  as  adults.  In  prescribing  alum,  it  is  to  be 
remembered  that  the  vegetable  astringents  decompose  it ;  by  which  the 
astringent  property  of  the  mixture  is  probably  diminished.    Por  topical  uses 


*  Muller's  Archiv,  No.  v,  353,  1836,  quoted  in  Brit.  Ann.  of  Med.  vol.  i.  204,  1837. 
^  Benkwurdigkeit,  i.  342,  quoted  by  Richter,  Ausfuhrl,  ylziiei?n.  Suppl.  Ed.  515, 

'  Bulletin  Therapeutique  Medicate,  t.  xxxix.  p.  485. 
Lie  Krankli.  d.  Herzen.i,  Bd.  ii.  Abt.  2,  S.  714,  iu  llichter,  op,  cii. 

*  Aeskulap.  lid.  i.  St.  1,  1821,  in  Ricliter, 
•■'  Reitrniltellehre,  ii.  278. 

^  Bulletin  Therapeuiu/ue  Medicate,  t.  xxxv.  p.  430. 
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alum  is  employed  in  the  form  of  powder,  solution,  and  poultice.  Powder  of 
crystallised  alum  is  applied  to  the  mouth  and  throat  as  before  mentioned. 
Solutions  of  alum  are  made,  for  topical  purposes,  of  various  strengths,  accord- 
ing to  the  object  in  view. 

Antidote. — In  a  case  of  poisoning  by  alum,  let  the  contents  of  the  stomach 
be  immediately  evacuated.  Promote  vomiting  by  the  use  of  tepid  diluents. 
The  inflammatory  symptoms  are  to  be  combated  by  the  usual  antiphlogistic 
means.  Magnesia  has  been  employed,  but  is  said  by  Devergieto  be  altogether 
useless.  [Small  doses  of  carbonate  of  soda  may  be  given  at  intervals.  This, 
in  neutralising  the  acid,  will  decompose  the  salt  and  render  it  inert. — Ed.] 

1.  ALUMEN  EXSICCATUM,  L.  E. ;  Alumen  siccatum,  D. ;  Dried  Alum ; 
Alumen  ustum  ;  Burnt  Alum.  (Alum,  1  lb.  Liquefy  over  afire,  then  increase 
the  heat  until  ebullition  has  ceased,  L.  The  directions  of  the  Edinburgh  and 
Duhlin  Colleges  are  essentially  the  same ;  except  that  they  order  the  dried 
alum  to  be  afterwards  reduced  to  powder.) — In  the  preparation  of  this  substance, 
care  must  be  taken  not  to  apply  too  great  a  heat,  lest  a  portion  of  the  acid  be 
driven  off  as  well  as  the  water.  On  this  account,  a  shallow  earthen  vessel  is 
preferable  to  a  crucible.  Dried  alum  has  a  more  astringent  taste,  and  does  not 
dissolve  so  readily  in  water  as  the  crystallised  salt.  It  is  employed  as  a  mild 
escharotic  to  destroy  exuberant  spongy  granulations  ;  as  those  commonly 
known  under  the  name  of  proud  flesh.  [When  moistened,  it  resumes  its  water 
of  crystallisation  with  evolution  of  heat. — Ed.] 

2.  LIQUOR  ALUMINIS  COMPOSITUS,  L.  ;  Compound  Solution  of  Alum  ; 
Aqua  Aluminosa  Bateana,  or  Bates's  Almn  Water.  (Alum,  Sulphate  of 
Zinc,  each  5j. ;  Boiling  Water,  Oiij.  Dissolve  the  alum  and  sulphate  of 
zinc  together  in  the  water  ;  and  afterwards  strain.) — This  solution  is  used  as  a 
detergent  and  astringent  wash  in  old  ulcers ;  when  diluted,  as  a  collyrium  in 
mild  conjunctival  inflammation,  as  an  injection  in  gleet  and  leucorrlioea,  and 
as  an  application  to  chilblains  and  slight  excoriations. 

3.  PllLVIS  ALIMINIS  COMPOSITUS,  E.  ;  Compotmd  Powder  of  Alum. 
(Alum,  giv.;  Kino,  5)-  them,  and  reduce  them  to  fine  powder.) — 
Astringent.  Employed  in  hemorrhages  from  the  stomach,  bowels,  and  uterus ; 
in  old  diarrhoeas ;  a,nd  as  an  application  to  flabby  indolent  ulcers. 


[93.  Alumen  Ferricum.  — Iron  Alum.] 

TThis  salt  was  first  obtained  by  Mr.  Davenport;  as  a  bye-product  in  the  prepai-ation  of 
some  ferruginous  compounds.  It  has  been  used  at  St  Mary's  Hospital,  by  Dr  Tyler 
Smith  who  reports  it  to  be  a  more  powerful  astrmg-ent  than  common  alum  and  not  liable 
to  produce  the  stimulating  elfects  of  other  preparations  o  iron.  1^^?.^^  |^^^ff 
of  iron  takes  the  place  of  the  alumina  of  common  alum,  thus  :— i'e-U^^SU  +ivU,6U  + 
24Aa  ItTs  pTcpaied  by  Mr.  Ely th  either  by  dissolving  peroxide  of  iron  in  su  plmnc  acid, 
oX  pero  JiSpiot^^^^^  of  iron  with  nitric  acid,  and  adding  an  equivalen  oi  sulphate 
of  St-rinSia  or  .Sda  iron  alum  can  be  formed  by  subslitntmg  ^^^^J^^ 
alkalies  for  that  of  potash.  Tl.e  iron  alum  forms  a  beau  iful  salt  of  a  pale  uo  et  co  o^^^^ 
It  is  distinguished  tVom  an  alum  of  a  protosa  t  o  iron  by  the  ^^^^"^  '^^,  ^"1'^^^^^ 
forn.ed  on  the  addition  of  caustic  potasb,  which  with  the  salt  under  notice  will  be  blown, 
while  with  the  other  it  will  be  of  a  dirty  green. 


rhamacetdical  Journal,  vol.  xiii.  p.  IIOC. 
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Ml-.  Daveupovt  i)roposes  in  lieu  of  the  ratlier  indeflriite  uamc  "iron  alum"  to  dcaiguate 
this  salt  as  the  ammonio-sulphate  oj^  peroxide  of  imi,  or  polassio-sulphate  of  peroxide  of  iron, 
according  to  the  salt  employed  in  its  formation. — Ed.] 

94.  Aluminse  Acetas.  —  Acetate  of  Alumina. 

Formula  Al-O^SC^ffO^;  or  Al^O^SA,    Equivalent  Weight  205. 

ArgiUa  ^fe^«c«.— Obtained  by  digesting  hydrate  of  alumina  in  strong  acetic  acid  until 
the  acid  is  satm-ated.  If  heat  be  applied  it  occasions  the  precipitation  of  a  subsalt  of 
alumina.  Tor  pharmaceutical  purposes,  the  solution  is  sometimes  directed  to  be  evapo- 
rated by  a  gentle  heat  to  a  gelatinous  consistence.^  The  solution  of  acetate  of  alumina  has  a 
styptic,  somewhat  sweetish  taste ;  and,  by  spontaneous  evaporation,  yields  long,  trans  - 
parent crystals.  By  exposure  to  a  very  gentle  heat,  these  become  pulverulent,  and  in  this 
state  consist^  of  APO-'',3A,3HO.  — An  impure  solution  of  acetate  of  alumina  may  be  ob- 
tained by  mixing  a  solution  of  alum  with  one  of  sugar  of  lead :  sulphate  of  lead  is  precipi- 
tated, and  the  acetate  of  alumina  remains  in  solution  mixed  with  either  sulphate  or  acetate 
of  potash.  If  47 6  grs.  of  alum  be  decomposed  by  760  grs.  of  crystallised  acetate  of  lead,  the 
acetates  of  alumina  and  potash  are  left  in  solution;  but  if  476  grains  of  alum  be  decom- 
posed by  only  570  grs.  of  crystallised  acetate  of  lead,  the  acetate  of  alumina  and  sulphate 
of  potash  are  left  in  solution. — Acetate  of  alumina  possesses  astringent  and  antiseptic 
properties.  .  It  has  been  used  in  haemoptysis,  diarrhcEa,  and  gonorrhcea :  in  the  latter 
complaint  it  has  been  both  administered  internally  and  applied  as  an  injection.  Gannal^ 
has  employed  it  as  a  preservative  of  dead  animal  matter.  To  preserve  bodies,  he  injects 
Ave  or  six  pints  of  a  solution  of  acetate  of  alumina  by  the  carotid  artery.  In  this  way  all 
parts  (except  the  brain)  may  be  preserved  for  years.  The  parts  thus  prepared  evolve  the 
odour  of  acetic  acid,''  and  corrode  the  scalpels. — Dose  from  5ss.  to  5j'  daily  in  a  mucilagi- 
nous decoction ;  for  injections,  from  gr.  x.  to  gr.  xv.  in  three  fluidounces  of  distilled  water. 


Order  XVIII.  COMPOUNDS  OP  CHROMIUM. 

Some  few  of  the  compounds  of  the  metal  Chromium  (Cr=28)  have  been  employed,  in 
medicine ;  and  on  this  account,  as  well  as  from  the  circumstance  that  occasionally  they 
have  been  taken  as  poisons,  a  short  notice  of  some  of  them  appears  desirable. 


95.  Acidum  Chromicum.  —  Chromic  Acid. 

Formula  CrO^.    Equivalent  Weight  53. 

Peroxide  of  Chromium. — The  readiest  mode  of  obtaining  it  is  as  follows : — Add  1-^ 
measures  of  concentrated  oil  of  vitriol  (free  from  lead)  to  1  measure  of  a  cold  saturated 
solution  of  bichromate  of  potash.  Dark  crimson  needles  of  chromic  acid  are  deposited : 
decant  the  liquid,  and  place  the  crystals  on  a  thick,  flat  tile  of  biscuit  porcelain ;  compress 
for  a  considerable  time  the  crystals  by  another  tile  placed  over  them.  On  removing  the 
chromic  acid,  it  will  be  found  dry.*  According  to  Schroffer,"  acid  thus  obtained  contains 
6  or  7  per  cent,  of  potash,  and  0  7  of  sulphuric  acid.  For  medicinal  purposes,  however 
this  impurity  is  unimportant. — Chromic  acid  occurs  in  ruby  red,  prismatic,  deliquescent 
crystals,  whose  taste  is  sour,  acrid,  and  metalUc.    It  is  soluble  in  water,  but  the  solution 


'  Geigcr,  Fharmacopceia  Universalis. 

2  Thomson,  An  ylUempt  to  establish  the  First  Frinciples  of  Chemistry^  vol.  ii.  p.  315,  J825 

Jlistoire  des  EmbaumemciUs,  Paris,  1838. 
■*  Merat,  Supplement  an  Diet.  Univ.  de  Mat.  Med.  p.  31,  1846. 
*  Wiiringtoii,  Vroeeedinys  of  the  Chemical  Sodety^  Dec.  7,  1841. 
"  Chemical  Gazelle,  Oct.  1843. 
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is  decomposed  by  solar  light,  and  deposits  the  oxide  of  chromium.  It  dissolves  also  iu 
alcohol,  and  from  this  solution  the  green  oxide  is  slowly  deposited  It  is  a  powerful 
oxidising  aud  bleaching  agent,  especially  for  organic  substances,  yieldin"-  half  its  oxygen 
and  passing  to  the  state  of  the  green  scsquioxide.  2CrO''=Cr^O=*+03,  it  stains  the 
skin  yellow,  and  the  stain  can  be  removed  by  an  alkali  only.  Its  action  on  the  livin" 
surface  is  that  of  a  chemical  irritant.  If  there  exist  the  slightest  abrasure  it  causes 
painful  wounds.  The  troublesome  sores  produced  on  the  hands  and  arms  of 'dyers  who 
use  the  bichromate  of  potash  are  described  by  DucateP  to  the  action  of  the  free  chromic 
acid.  If  swallowed,  the  acid  would  doubtlessly  act  as  a  corrosive  poison,  like  the  other 
mineral  acids.  Mr.  XJre^  observes,  that  as  an  escharotic  "  it  is  exceedingly  convenient 
for  application,  inasmuch  as  it  consists  of  a  thick  crystalline  pap,  which,  when  rightly 
managed,  does  not  spread  beyond  the  prescribed  limits  ;  and  so  soon  as  its  erosive  opera- 
tion is  finished,  passes  into  the  state  of  inert  pulverulent  scsquioxide."  He  employed  it 
with  success  as  an  application  to  ulcerated  piles.  Its  application  was  followed  by  acute 
burning  pain  and  the  formation  of  a  slough:  this  became  detached,  the  excrescence 
withered  and  shrunk,  and  the  patients  became  perfectly  relieved.— Ciiromic  acid  is  em- 
ployed as  a  bleaching  agent  for  palm  oil.^  In  the  event  of  poisonitig  by  chromic  acid,  the 
best  antidotes  would  be  probably  a  mixture  of  chalk  and  either  milk  or  white  of  c^o-s'and 
water  (see  Potassce  Bichromas). 


96.  Potassse  Chromates.  —  Chromates  of  Potashi 

Two  compounds  of  chromic  acid  are  known— namely,  the  neutral  chromate  and  the 
bichromate. 

1.  Potassse  Chromasj  Neutral,  Yellow,  ov  Monochromate  of  Potash;  Kali  Chromicum 
flavum,  KO,CrO^ ;  Equivalent  Weight  100. — Prepared  by  igniting  a  mixture  of  4  parts  of 
native  chromite  of  iron  {chrome-iron  ore)  and  1  part  of  nitre,  dissolving  out  the  ciiromate 
of  potash  by  water,  and  crystallising.  Sometimes  Chili  saltpetre  (nitrate  of  soda)  is  sub- 
stituted for  nitrate  of  potash,  and  chromate  of  soda,  instead  of  chromate  of  potash,  obtained. 
Chromate  of  potash  forms  yellow,  prismatic,  anhydrous  crystals,  belonging  to  the  right 
prismatic  rhombic  system.  Their  taste  is  cooling,  bitter,  styptic,  andmetalUc.  Erdmaun^ 
states  that  chromate  of  soda  adulterated  wdth  sulphate  of  soda  is  sometimes  substituted 
for  chromate  of  potash.  Crystals  of  chromate  of  soda  contain  about  52  per  cent,  of  water, 
whereas  those  of  chromate  of  potash  are  anhydrous.  The  local  action  of  chromate  of 
potash  is  irritant  and  caustic.  Swallowed  in  large  doses,  it  acts  as  an  irritant  and  caustic 
poison.  In  smaller  doses  it  occasions  vomiting,  and  is  used  as  an  emetic  instead  of 
tartarised  antimony,  than  which  it  less  frequently  purges.  After  its  absorption,  it  acts 
specifically  on  the  mucous  surfaces,  especially  the  conjunctiva  and  the  bronchial  and  nasal 
mucous  membranes,  which  it  irritates  and  even  inflames,  and  whose  secretions  it  augments ; 
and  also  on  the  nervous  system,  causing  paralysis  and  convulsions.  C.  G.  Gmelin^  states 
that  a  drachm  of  it  in  powder  introduced  into  the  cellular  tissue  under  the  skin  of  the 
neck,  caused  on  the  first  day  dulness  aud  disinclination  for. food;  on  the  second  day 
vomiting  of  a  frothy  mucus,  and  the  secretion  of  a  puriform  mucus  from  the  conjunctiva; 
on  the  third  day  vomiting,  weakness  of  the  hind  extremities,  staggering ;  on  the  fourth 
day  dilRculty  of  breathuig  and  swallowing ;  on  the  fifth  day  he  could  scarcely  stand  on  his 
feet ;  and  on  the  sixth  he  died.  The  larynx,  bronchi,  and  small  bronchial  tubes  contained 
membranous,  polypous,  and  stringy  masses  of  fibrinous  mucus  tinged  with  blood.  The 
nose  was  filled  with  a  puriform  mucus,  aud  the  conjunctiva  was  inflamed  and  covered  with 
the  same  kind  of  secretion.   Berudt"  has  also  made  some  experiments  with  it.   He  found 


1  Journal  of  the  Philadelphia  College  of  Pharmacy,  1834 ;  also,  Journ.  de  Chim.  Med.  t.  x. 
p.  439,  1834. 

2  London  Medical  Gazette,  March  21,  1845. 

3  Knapp's  Chemical  Technology,  vol.  i.  p.  434. 
Pharmacculishes  Central- Blaltfiir  1844,  p.  15. 

s  Versuche  iiber  die  Wirkungen  des  Baryis,  Strontians,  Chroms,  &c.  Tubingen,  1824.  Ducntcl, 
Orfila,  and  several  other  writers,  quote  the  experiments  of  Gmeliu  on  bichromate  of  potash ;  but  tlie 
only  chromate  whose  effects  are  noticed  in  the  above  work  is  the  neutral  chromate  (twuirales 
chromsaures  kali). 

<>  British  and  Foreign  Medical  Review,  vol.  vii.  p.  565,  1839. 
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its  effects  similar  to,  but  somewhgt  milder  than,  tliose  of  the  bichromate.  Chromate  of 
potash  has  been  employed  medicinally  by  Jacobson,  Jenson,  lladius,  and  Holscher.  In- 
ternally, it  has  been  employed  as  an  emetic  both  in  adults  and  children,  as  a  substitute  lor 
tartarised  antimony.  It  has  also  been  administered  as  an  expectorant  and  diaphoretic  in 
catarrh.  Externally,  it  has  been  applied  as  a  caustic  to  destroy  fungous  growths,  excres- 
cences, and  nievi.  A  solution  of  one  part  of  it  in  ten  parts  of  water  has  been  dropped  into 
the  eye  twice  daily  in  pustular  rheumatic  ophthalmia.  A  solution  of  it  has  also  been  used 
as  a  topical  application  to  ulcers,  scalled  head,  and  pityriasis  versicolor.  Bibulous  paper 
soaked  in  a  solution  of  three  drachms  of  this  salt  in  two  ounces  of  distilled  water,  dried, 
rolled  into  a  cylindrical  form,  and  fastened  by  mucilage,  lias  been  employed  as  a  moxa.  It 
developes  a  strong  heat,  and  is  said  to  burn  without  requiring  to  be  blown  upon.  Lastly, 
a  solution  of  one  drachm  of  the  salt  in  thirty-two  ounces  of  water,  has  been  used  as  an 
antiseptic  liquor  {liqtcor  conservatrix)  both  for  living  and  dead  parts. — Dose,^  as  an  emetic, 
from  two  to  four  grains  for  adults ;  and  from  a  grain  to  a  grain  and  a  half  for  children. 
If  three  grains  of  it  be  dissolved  in  two  ounces  of  water,  a  table-spoonful  may  be  admi- 
nistered every  ten  minutes  until  vomiting  is  provoked.  As  an  expectorant  and  alterative, 
the  dose  is  from  an  eighth  to  half  of  a  grain.  Externally,  it  is  employed  either  in  the 
form  of  powder  or  in  solution  :  the  solution  consists  of  from  5*8 .  to  5iss.  of  the  salt  to 
f5j.  of  water. — Antidote,  see  Potass^  Bichromm. 

2.  Potassse  Bichromas;  Bichromate  of  Potash ;  Kali  Chromicum  rubrum,  KO,2CrO^; 
Equivalent  weioht  152.  — Obtained  by  adding  sulphuric,  nitric,  or  acetic  acid  to  a  solution 
of  the  neutral  chromate,  and  setting  aside  the  solution  to  crystallise.  It  forms  orange-red, 
anhydrous,  quadrangular,  prismatic  crystals,  soluble  in  10  parts  of  cold,  and  in  less  of  hot 
water,  but  insoluble  in  alcohol.  This  salt  has  been  used  as  a  source  of  oxygen 
Its  taste  is  cooling,  bitter,  and  metallic.  Its  topical  action  is  that  of  an  irritant 
and  caustic.  Its  solution  irritates  the  skin.  _  In  workmen  who  habitually  employ  it,  it 
occasions  an  eruption  of  papulae,  which  after  a  little  time  become  pustular;  and,  if  the  use 
of  it  be  continued,  the  pustules  degenerate  into  sloughs,  and  painful  ulcers  are  in  this  way 
formed.^  Baei-^  states  that  troublesome  ulcers  are  produced  by  it  wherever  the  slightest 
erosion  of  the  skin  exists.  Introduced  into  the  stomach,  or  applied  to  wounds  of  animals, 
it  causes  vomiting,  difiBculty  of  respiration,  paralysis,  convulsions,  and  death.'*  In  the 
human  subject  several  fatal  cases  of  poisoning  by  it  have  occurred.  In  some  it  appeared 
to  kill  by  its  irritant  and  caustic  effects  on  the  stomach  and  bowels.*  At  other  times 
death  has  occurred  independently  of  these  effects,  and  from  the  action  of  the  poison  either 
on  the  blood  or  on  the  nervous  system.^  Toxicological  writers  usually  ascribe  it  to  an 
action  on  the  nervous  system ;  but  the  influence  of  this  and  other  poisons  on  the  blood,  as 
a  cause  of  death,  deserves  more  attention  than  has  hitherto  been  paid  to  it.  Death  by 
necrsemia  is,  I  suspect,  of  more  frequent  occurrence  than  is  commonly  supposed. 
Bichromate  of  potash  has  been  used  as  an  external  agent  only.  Dr.  Cumin  thinks  that  if 
it  were  cautiously  administered  internady,  "it  may  be  found,  like  arsenic,  to  possess  con- 
siderable tonic  virtues."  He  used  a  saturated  solution  of  it  as  an  application  to  tubercular 
elevations,  excrescences,  and  warts.  "  In  these  cases  the  new  growth  has  sometimes  been 
removed  by  absorption  without  any  slough  ;  but  where  a  slough  has  formed,  it  has  always 
served  to  expedite  the  cure,  and  in  no  instance  have  I  seen  it  to  be  followed  by  a  deep  or 
unmanageable  ulceration."  In  one  case  it  "  was  the  only  remedy  which  acted  effectually 
^^^thout  causing  such  intolerable  pain  as  to  preclude  the  continuance  of  its  application." 
Eauche^  found  it  useful  for  removing  syphilitic  excrescences  without  producing  scabbing 
or  suppuration.  [M.  Puche,®  physician  to  the  Venereal  Hospital,  luis,  on  the  suggestion 
of  M.  Bouneau,  successfully  employed  a  solution  of  bichromate  of  potash  as  an  application 
to  fissures  of  the  mucous  membrane,  and  to  syphilitic  vegetations.  Under  its  influence  the 


^  See  Dierbach,  Die  neuesten  BntdecTcmuj  en  in  der  Materia  Medica,  Bd.  i.  S.  489,  1837  •  also 
Bd.  iii.  S.  833,  1847.    Likewise  Asclienbreiiner,  Die  neiiern  Arzneimitlel.  184S. 

-  See  Dr.  Duncan,  iu  the  Ediiib.  Medical  and  Surrjical  Journal,  vol.  xxvi.  p,  134,  1826-  also 
Dr.  W.  Cumin,  in  the  same  journal,  vol.  xxviii.  p.  301,  1827.  '  ' 

'  Quoted  by  Diicatel,  Journ.  of  the  PJiiladidpfiia  Colleye,  1834. 
Berndt,  British  and  Foreign  Medical  Review,  vol.  vii.  p.  565,  1839. 
Baer,  quoted  by  Diicatei. 
^  Wilson,  London  Medical  Gazette,  vol.  xxxiii.  j).  734. 
'  Quoted  by  Riecke,  Die  nmern  Arzneimittel .  1840. 

"  Ihillelin  Thcrap.  t.  xxxix.  p.  179 ;  quoted  in  Lancet,  1850,  vol.  i.  p.  147. 
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vegetations  drop  oil",  and  tlic  membrane  adjacent  to  tha  fiHsnres  contracts'  and  obliterates 
them.  The  application  is  attouded  with  considerable  pain.  This  nicdichie  has  also  been 
administered  internally  in  syphilitic  aifcctions  bv  M.  Puche.  Its  efl'ects  are  at  first  to 
aggravate  all  the  symptoms.— Ed.]  It  promoted  the  cicatrisation  of  ulcers,  and  proved 
useful  in  scrofula  and  cancer  uteri. — For  external  use  it  has  been  employed  either  as  a 
caustic  in  the  form  of  powder,  or  in  that  of  aqueous  solution.  The  latter  is  made  by  dis- 
solving from  5ss.  to  5].  of  the  salt  in  f^j.  or  f^iss.  of  distilled  water.  Cumin  employed  a 
saturated  solution. — Berndt  tried  the  effects  of  carbonate  of  potash,  sulphate  of  iron,  and 
tincture  of  galls,  as  antidotes ;  but  t\wj  did  not  in  any  way  neutralise  the  efl'ects  of  the 
poison.  In  a  case  of  poisoning  by  it,  tlie  best  treatment  would  be  probably  a  mixture  of 
either  chalk  or  magnesia  with  either  milk,  or  the  whites  and  yolks  or  eggs  mixed  up  with 
water.    If  vomiting  be  not  present,  emetics  may  be  adnunistered. 


Order  XIX.  COMPOUNDS  OF  MANGANESE. 

Manganese,  Manganesium,  or  Manganum  (Mn=28),  is  the  metallic  basis  of  several 
compounds  which  have  been  employed  in  medicine. 

■  97.  MANGANESII  BHVOXYDUM.  -  BINOXIDE  OP 

MANGANESE. 

Formula  MuO^.    Hquivalent  Weight  44. 

HiSTOdY. — Native  binoxide  of  manganese  has  been  long  known  and  used 
in  the  manufacture  of  glass  {magnesia  vitriarioram,  vel  magnesia  nigra) ; 
but  until  Kaira,  in  1770,  succeeded  in  extracting  a  peculiar  metal  from:  it^  it 
was  usually  regarded  as  an  ore  of  iron.  It  is  commonly  termed  native  black, 
or  peroxide  of  mangatiese,  or,  for  brevity,  manganese.  It  is  the  manganesii 
hinoxgdum  of  the  London  Pharmacopoeia  {peroxydum,  D.) ;  the  manganesii 
oxydim  of  the  Edinburgh  Pharmacopoeia. 

Natural  History. — The  oxide  of  manganese  used  in  chemistry  and  phar- 
macy is  the  native  anhydrous  binoxide,  called  by  mineralogists  pyrolusite. 
It  is  found  in  great  abundance  in  Cornwall,  Devonshire,  Somersetshire,  and 
Aberdeenshire,  whence  much  of  what  is  met  with  in  commerce  is  obtained. 
The  principal  mines  of  it  are  in  the  neighbourhood  of  Lauuceston,  Lifton,  and 
Exeter.  The  Upton  Pyne  mine,  once  celebrated  for  its  oxide  of  manganese, 
has  yielded  scarcely  any  for  several  years  past, — if,  indeed,  it  be  not  completely 
worked  out.  Pyrolusite  is  also  found  in  Saxony,  Hesse,  Bohemia,  Hungary, 
Silesia,  Prance,  and  other  countries  of  Europe.  50,000  cwts.  are  annually 
obtained  in  the  neighbourhood  of  Ilmenau  (Dierbach) . 

Preparation. — Native  binoxide  of  manganese,  after  being  raised  from  the 
mine,  is  broken  into  small  pieces  about  the  size  of  peas,  and  then  washed,  to 
separate  the  earthy  impurities.  It  is  afterwards  ground  in  mills  to  an  im- 
palpable powder. 

Properties. — This  mineral  occurs  massive,  columnar,  crystallised,  and 
pulverulent :  the  form  of  the  crystals  is  the  right  rhombic  prism.  The  massive 
variety  has  sometimes  a  metallic  lustre,  but  is  generally  dull  and  earthy ;  its 
colour  is  iron-black,  or  brownish ;  it  soils  the  fingers  in  handling  it ;  its  sp.  gr. 
varies  from  4-7  to4'9;  it  is  tasteless,  odourless,  and  insoluble  in  water;  it 
yields  a  black  powder. 
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Characteristics. — When  heated,  it  yields  oxygen  gas  (see  Oxygen).  If 
it  be  mixed  with  common  salt  and  sulphuric  acid,  and  the  mixture  heated, 
chlorine  is  evolved.  Heated  with  sulphuric  acid,  it  evolves  oxygen,  and 
forms  a  sulphate  of  the  protoxide  of  nuuiganese.  It  is  infusible  before 
the  blow-pipe,  dissolves  in  fused  borax  with  effervescence,  and  colours  the 
globule  of  an  amethystine  colour.  If  it  be  digested  in  hydrochloric  •  acid 
until  chlorine  cease  to  be  evolved,  and  the  solution  be  slightly  supersaturated 
with  ammonia,  we  get  rid  of  the  sesquioxide  of  iron  :  the  filtered  liquid  throws 
down  a  white  precipitate  with  ferrocyanide  of  potassium. 

Composition. — Pure  binoxide  of  manganese  has  the  following  compo- 
sition 

Atoms.       Eq.  Wt.       Per  Cent.     Forchammer.  Berz.^Arfvedson. 

Manganese    1    28    63-64    63-65    64-02 

Oxygen    2    16    86-36    36-35    35-98 

Binoxide  of  Manganese   1    44    lOO'OO    100-00    100-00 

Purity. — The  native  binoxide  is,  however,  never  pure, — it  usually  contains 
oxide  of  iron,  carbonate  of  lime,  sulphate  of  baryta,  and  argillaceous  matter. 
Its  purity  is  judged  of  either  by  the  quantity  of  .oxygen  which  it  is  capable 
of  yielding, .  or  by  the  quantity  of  chlorine  set  free  when  this  oxide  and 
hydrochloric  acid  are  allowed  to  act  on  each  other.  The  quantity  of  chlorine 
set  free  can  be  estimated  by  the  quantity  of  protosulphate  of  iron  which  it 
peroxidises.i    The  brown  varieties  are  inferior  to  the  black  ones. 

Soluble  in  hydrocliloric  acid,  evolving  chlorine. — Ph.  Lond. 

Muriatic  acid,  aided  by  heat,  dissolves  it  almost  entirely,  disengaging  chlorine :  heat 
disengages  oxygen. — Fh.  Ed. 

Physiological  Effects. — The  effects  of  this  substance  are  imperfectly 
known.  Kapp^  regards  it  as  a  permanent  stimulant,  and  says  it  promotes 
the  appetite  and  digestion.  Vogt^  places  it  among  the  tonics,  and  considers 
it  to  be  intermediate  between  iron  and  lead ;  but  his  views  are  altogether 
theoretical,  as  he  does  not  seem  to  have  employed  it.  Dr.  Coupar*  has 
described  several  cases  of  disease  which  took  place  among  the  men  engaged 
in  grinding  it  at  the  chemical  works  of  Messrs.  Tennant  and  Co.  in  Glasgow  : 
from  these  it  appears  that,  when  slowly  introduced  into  the  system,  it  produces 
paralysis  of  the  motor  nerves.  The  disease  commences  with  symptoms  of 
paraplegia.  It  differs  from  the  paralysis  of  lead  in  not  causing  colica  pictonum 
or  constipation, — and  from  mercury,  in  first  afiecting  the  lower  extremities, 
and  in  not  exciting  tremors  of  the  affected  part. ' 

Manganesic  Acid  [Manganic  Acid,  MnO-"*]. — Hiinefeld^  gave  to  a  rabbit  nearly  two 
drachms  of  mangancsic  acid  in  three  days,  in  doses  of  ten  or  fifteen  grains.  The  only 
obvious  effect  was  increased  secretion  of  urine."  The  animal  being  kille'H,  the  peritoneum 
and  external  coat  of  the  colon  were  found  of  a  greenish  colour  [protoxide  of  manganese  is 
^een],  the  muscles  were  readily  lacerated  and  pale,  the  liver  was  inflamed,  the  bile 
mcreased. 


'  Graham,  Elements  of  Chmistrij,  p.  536. 
2  Hufdand's  Journ.  Bd.  xix.  St.  1,  S.  176, 
^  P/iarmakodynamilc. 

*  Brit.  Ann.  of  Med.  Jan.  13,  1837,  p.  41. 

*  Horn's  Archivf.  Med.  Erf.  1830,  quolcd  by  Wibmcr,  Wirk.  d.  Arzn. 

"  [This,  if  correctly  observed,  is  a  remarkable  result,  since  the  permanganic  acid  has  been  found 
to  diminish  the  quantity  of  urine  in  diabetes. — Ed.] 
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Uses— It  is  rarely  employed  in  medicine.  It  appears  to  liave  been  em- 
ployed in  the  last  century  in  the  treatment  of  inflammatory  fevers.^  Grille^ 
long  since  observed  that  the  workmen  in  the  manganese  mines  at  Macon  were 
not  subject  to  the  itch  ;  and  that  others  who  became  alfected  with  this  disease 
were  cured  by  working  in  the  mines.  This  led  him,  as  well  as  Morelot^^  and 
others,  to  employ  it  in  cutaneous  maladies.  Kapp  administered  it,  as  well  as 
the  salts  of  manganese,  internally  as  well  as  externally,  in  the  various  forms  of 
syphilis.  He  used  it  with  benefit  in  herpes,  scabies,  and  the  scorbutic  diathesis. 
Brera''  gave  it  in  chlorosis,  scorbutus,  hypochondriasis,  and  hysteria.  Otto* 
administered  it  in  cachectic  complaints  with  favourable  results.  Odier^  em- 
ployed it  in  cardialgia.  It  has  been  applied  as  aji  absorbent  in  the  treatment 
of  old  ulcers,  as  a  depilatory,  and  as  a  remedy  for  skin  diseases,  especially  itch 
and  porrigo.7    Kugler^  employed  it  with  benefit  in  scrofula, 

Iti  chemistry  and  pharmacy,  the  peroxide  of  manganese  is  employed  in  the 
manufacture  of  oxygen,  chlorine,  and  iodine.  In  the  arts,  it  is  used  by  the 
bleacher  for  the  production  of  chlorine ;  by  the  glass-maker,  to  destroy  the 
brown  colour  communicated  to  glass  by  iron,  and  to  give  an  amethystine  tint  to 
plate  glass ;  and  by  the  potter  for  colouring  earthenware. 

Administration. — Internally,  it  has  been  given,  in  the  form  of  pills,  in 
doses  varying  from  three  grains  to  a  scruple  three  or  four  times  in  the  day. 
As  a  local  agent,  it  has  been  used  in  the  form  of  gargle,  composed  of  two  or 
three  drachms  of  the  finely-powdered  oxide  diffused  through  five  or  six  ounces 
of  barley-water.  An  ointment,  consisting  of  one  or  two  drachms  of  oxide  to 
half  an  ounce  or  an  ounce  of  lard,  has  also  been  used. 


98.  Manganesii  Carbonas.  —  Carbonate  of  Manganese. 

Formula  MnO,CO^.    Equivalent  Weight  58. 

Mangamm  Carhonicum. — Occurs  native  as  diallogite  or  spathose  manganese.  Found  in 
small  quantities  in  some  mineral  waters,  as  those  of  Cai'lsbad,  Marienbad,  Franzensbad  (or 
Eger),  K(3nigswart,  Alexisbrunnen,  Altwasser,  Ems,  and  Driburg.  Obtained  in  the  form 
of  hydrate  by  precipitation  from  the  protochloride  or  protosulphate  of  manganese  by  the 
carbonates  or  bicarbonates  of  potash  or  soda.  It  should  be  washed  with  boiled  water,  and 
dried  in  vacuo  over  sulphuric  acid.  If  washed  with  water  containing  air,  and  dried  in  the 
air,  a  portion  of  the  salt  is  converted  into  the  hydrated  sesquioxide  of  manganese,  which 
gives  it  a  brownish  or  pale  red  tint.  Hydrated  carbonate  of  manganese  is  a  snow-white, 
odourless,  tasteless  powder,  which  is  insoluble,  or  neai-ly  so,  in  water.  It  consists  of 
2(MnO,CO^j-j-HO.  The  medicinal  powers  of  this  salt  are  scarcely  known.  Wibmer* 
gave  six  grains  of  it  to  rabbits  daily  for  many  weeks  without  observing  any  effects  there- 
from. The  animal  was  killed,  but  neither  in  the  blood  nor  muscles  could  any  chemical 
changes  be  detected.   The  dose  of  it  for  adults  is  from  gr.  x.  to  3j. 


^  Schrodtcr,  V.I.C.A.  Diss,  tmm  Magnesia  vitriariorum  in  fehnbus  injlammaioriis adhibenda  sit  ? 
Jensc,  1793  (Merat  et  De  Lens,  Bid.  de  Mat.  Med.) 
^  Ann.  de  Chimie,  xxxiii.  74. 

'  Gi'illc  ct  Morelot,  Quelques  Avis  sur  I'EmpIoi  de  I'Oxyde  Manganese  dans  les  Maladies 
Cidtmces,  Grenoble,  Am.  8  ;  llecunil  des  Actes  de  la  Societc  de  Sante  de  Lyon,  t.  ii.  p.  62. 
Harless,  Nniws  Journ.  d.  Ansl.  Med.  Lit.  Bd.  viii.  St.  2,  S.  57. 
"  Froriep's  Noliznn,  Bd.  xii.  No.  22,  S.  347. 
"  Handb.  d.  pr.  Arzndwiss.,  quoted  by  H  ichter. 

7  llaycr,  Trealiso  on  Slcin  Diseases,  I)y  Willis,  ]).  58. 

8  Dicrbach,  Lie  nenest.cn  Enl.deck.  in  d.  Mat.  Med.  Bd.  iii.  S.  843,  1847. 
»  Die  Wirkv,ng  der  Arzneimittel.  nnd  Gifle,  Bd.  iii.  S.  270,  1837. 


Sulphate  of  Manganese. 
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\Sacchanne  Carbonateof  Manganese— Dv.  Spcer,'  of  Chclteuliarn,  suggests  the  following 
fonnula  as  analogous  to  that  of  saccharine  carbonate  of  iron  of  the  last  London  luar- 
macopcEia  Sulphate  of  Iron,  finely  powdered,  siij.  5j. ;  Carbonate  of  Soda,  5V. ;  bulpluite 
of  Manganese,  5i.  3j.  ;  White  Sugar,  ^iiss.  Dissolve  each  of  the  three  hrst  ingredients 
in  a  pint  and  a  half  of  water;  add  the  solutions,  and  mix  them  well;  collect  the  precipit^ate 
on  a  cloth  filter,  and  immediately  wash  it  with  cold  water  ;  squeeze  out  as  much  0  the 
water  as  possible,  and  without  delay  triturate  the  pulp  with  the  sugar  previously  reduced 
to  a  fine  powder.  Dry  at  about  120°  Eahr.  The  salt  is  of  reddish-brown  colour,  aud  tastes 
only  of  sugar.   Dose,  gr.  v.  to  9j. — Ed.] 


99.  Manganesii  Sulphas.— Sulphate  of  Manganese. 

Formula  MnO,SO^.   Equivalent  Weight  76. 

Manganum  Sulpkterieum.— Found  in  some  mineral  waters,  as  those  of  Cran  sac  in  France, 
and  of  the  Alexisbad  in  Germany.  It  may  be  obtained  by  dissolving  carbonate  of  manga- 
nese in  diluted  sulphuric  acid,  filtering  and  evaporating  the  solution  so  as  to  yield  crystals. 
This  salt  is  extensively  used  by  dyers  and  calico-printers.  A  solution  of  it  entirely  free 
from  iron  is  prepared  for  them  "  by  igniting  the  peroxide  of  manganese,  mixed  with  about 
one-tenth  of  its  weight  of  pounded  coal,  in  a  gas  retort.  The  protoxide  thus  formed  is 
dissolved  in  sulphuric  acid,  with  the  addition  at  the  end  of  a  little  hydrochloric  acid  ;  the 
sulphate  is  evaporated  to  dryness,  and  heated  again  to  redntss  in  the  gas  retort.  The  iron 
is  found  after  ignition  in  the  state  of  peroxide,  and  insoluble,  the  persulphate  of  iron  being 
decomposed,  while  the  sulphate  of  manganese  is  not  injured  by  tlie  temperature  of  ignition, 
and  remains  soluble.  The  solution  is  of  an  amethystine  coloui-,  and  does  not  crystallise 
readily."^  The  anhydrous  salt  is  a  white,  friable  mass,  having  a  bitter,  metallic  taste,  and 
being  soluble  in  two  parts  of  water  at  59°  but  insoluble  in  alcohol.  Crystallised  sulphate 
of  manganese  contains  water,  the  quantity  of  which  varies  with  tlie  temperature  at  which 
the  crystals  are  formed.  These,  obtained  by  gentle  evaporation  at  a  temperature  of  from 
€8°  YAo  86°  E.,  consist  of  MnO,SCF,4HO  ;  those  formed  between  45°  aud  68°  consist  of 
MnO,S03,5HO  ;  while  those  produced  below  43°  are  composed  of  MnO,S03,7HO. 

C.  G.  Gmelin^  tried  the  effect  of  the  sulphate  of  the  protoxide  of  manganese  on  animals, 
and  found  that  it  caused  vomiting,  paralysis  without  convulsions,  and  inflammation  of  the 
stomach,  small  intestines,  liver,  spleen,  and  heart.    He  notices  as  a  remarkable  fact,  "  the 
extraordinary  secretion  of  bile  produced  by  it,  and  which  was  so  considerable  that  nearly 
all  the  intestines  were  coloured  yellow  by  it,  and  the  large  intestines  had  a  wax-yellow 
colour  communicated  to  them."    Dr.  C.  G.  Mitscherlich^  has  also  examined  its  efl'ects  011 
animals,  and  has  arrived  at  the  conclusion  that  it  destroys  life  by  its  caustic  action  on  the 
stomach.    Unlike  alum,  tannic  acid,  and  the  salts  of  iron,  it  does  not  form  insoluble 
compounds  with  the  constituents  of  the  epithelium,  but  compounds  which  are  soluble  iu 
water,  thus  acting  like  potash  and  soda.    In  rabbits  poisoned  by  half  an  ounce  of  this 
salt,  the  mucous  membrane  was  in  many  places  destroyed  and  dissolved,  iu  consequence 
of  which  blood  was  poured  out.    Mr.  Ure,^  who  tried  its  effects  at  my  suggestion,  found 
that,  in  doses  of  one  or  two  drachms,  it  acted  as  a  purgative  and  cholagogue.    One  drachm 
of  it  dissolved  in  about  half  a  pint  of  water,  and  taJken  in  the  morning  fasting,  usually 
occasions  after  the  lapse  of  an  hour  or  so  one  or  more  liquid  bilious  stools.    Its  action  is 
prompt  and  soon  over,  and  does  not  occasion  the  depression  which  mercm'ials  and  anti- 
monials  produce  in  some  constitutions.    Infusion  of  senna  is  a  useful  adjunct.    In  some 
eases  sulphate  of  manganese  occasions  vomiting  and  sweating,  as  well  as  purging.  Sul- 
phate of  manganese  has  been  employed  in  medicine  both  internally  and  externally.  XJre, 
Goolden,  and  Dieterich,  administered  it  as  a  purgative  aud  cholagogue  in  torpid  states  of 
the  liver,  in  jaundice,  and  in  gout.   Kapp  used  it  externally,  in  the  form  of  ointment,  as  a 
substitute  for  mercurial  ointment,  in  buboes  and  chancres,  aud  also  in  chronic  cutaneous 
diseases- 


*  Fbarm.  Joiirn.  vol.  xiii.  p.  339  ;  also  Med.  Times  and  Gazelle. 
2  Graham ,  Elements  of  Chemistry. 
^  Versuclie  iibur  die  Wirktmyen  des  Bari/ts,  &c.  1 824. 
■*  Lchrbuch  der  Arzncimiltellehrt;,  lid.  i.  S.  338,  1840. 
London  Medical  Gazelle,  Nov.  1844. 
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As  an  alterative,  it  is  f^ivcu  in  doses  of  from  five  grains  to  a  scruple  ;  as  a  purgative, 
from  5j.  to  5ij.  Dr.  Tiionison'  says  it  may  be  given  as  a  cathartic  in  doses  of  from  ^ss. 
to  3i.  He  says  he  has  seen  an  ounce  swdlowea  without  any  effect  except  the  free  action 
of  tiie  bowels.2  Such  large  doses  are,  however,  scarcely  safe.  Externally,  it  has  been 
used  in  the  form  of  ointment,  composed  of  5j-  of  the  sulphate  to     of  lard. 

The  Sulphated  Ferko-Manganesian  Waters  of  Cransac'*  have  been  before  alluded 
to  (see  ante,  p.  307).  Although  a  very  considerable  number  of  springs,  especially 
chalybeate  waters,  contain  manganese  (as  carbonate,  sulphate,  or  chloride),  the  quantity 
is  usually  very  small.  The  Karlshaller  spring  at  Kreuznach  contains  little  more  than  half 
a  grain  (0'0538  gr.)  of  the  chloride  of  manganese  in  16  oz.  of  water ;  and  this,  with  the 
exception  of  the  Cransac  water,  is  the  richest  manganesian  water  at  present  know.  The 
Cransac  waters,  however,  contain  nearly  as  much  of  manganese  as  of  iron.  They  have 
been  analysed  by  MM.  0.  Henry  and  Poumar^de.  From  their  report  it  appears  that  the 
medicinal  springs  of  this  place  are  of  two  kinds— one  strong,  the  other  mild.  Their  com- 
position is  as  follows  : — 

Source  haute,  ou  Source  douce,  ou  Source  douce,  ou 
forte  Richard.          basne  Richard.        basse  Bezelgues. 

Sulphate  of  Manganese   1'55    0-14    0-41 

"       the  Sesquioxide  of  Iron    1'25    0'15   

"        Alumina   0-47    1-15    0-95 

Lime    0  75    243    1-21 

Magnesia   099    2-20    1-12 

Black  Bituminous  Organic  Matter      0"02   

Silica   0-07    002   

Water   994-92    993-89    996-31 


100000    1000  00    1000-00 

From  these  analyses  it  follows  that  the  stronger  waters  should  possess  hsematinic, 
tonic,  astringent,  and  cholagogue  properties ;  in  other  words,  the  essential  effects 
of  sulphate  of  the  sesquioxide  of  iron  and  of  the  sulphate  of  manganese.  The 
milder  waters  possess  these  properties  in  a  very  much  less  degree,  in  consequence  of  the 
smaller  proportion  of  irou  and  manganese  which  they  contain.  But  on  account  of  the 
larger  quantity  of  sulphate  of  magnesia,  they  are  purgative. 

As  chalybeates,  the  Cransac  waters  are,  therefore,  indicated  in  debility  and  all  those 
maladies  accompanied  by  ausemia :  as  manganesian  waters,  they  are  adapted  for  torpid 
conditions  of  the  liver,  jaundice,  &c. ;  while  on  account  of  the  pui-gative  salt  which  it 
contains,  the  milder  Cransac  water  is  fitted  for  acting  as  a  gentle  aperient  and  promoter 
of  secretion  in  various  disordered  conditions  of  the  alimentary  canal  accompanied  with 
confined  bowels  and  sluggish  liver. 

[The  therapeutical  action  of  preparations  of  manganese  has  lately  been  examined  by 
M.  Hannon,  M.  Lanzer,  and  M.  Petrequin.  The  two  former  consider  that  they  may  be 
beneficially  employed  in  those  eases  in  which  the  salts  of  iron  are  usually  indicated/  while 
according  to  M.  Petrequin^  they  are  available  as  substitutes  or  adjuvants  to  salts  of  iron, 
and  fill  up  the  lacunae  left  by  the  latter  in  the  treatment  of  blood-diseases.  Iron  and  man- 
ganese are  thus  congeners  in  therapeutics;  there  is  great  afiinity  between  them; 
they  are  found  combined  in  the  mineral  kingdom,  and,  as  metallurgists  know,  are  not 
easily  separated.  In  like  manner  both  form  an  integral  part  of  the  human  body,  and  both 
have  been  discovered  in  the  vegetable  kingdom.  According  to  M.  Petrequin,  blood-dis- 
eases are  not  always  cured  by  iron  alone.  In  many  cases  of  chlorosis  the  disease  resists 
this  remedy ;  in  others  it  yields  only  to  a  certain  extent ;  and  in  others,  again,  relapses 
03eur.    In  these  cases  the  salts  of  manganese  come  in  as  adjuvants  to  the  salts  of  iron. 


1  Chemistry  of  Inorganic  Bodies,  vol.  ii.  p.  587- 

T)x.Q,Q)\\\vix,  Brit.  Ann.  of  Medicine,  Zz.Vi.Vi,\^'yi. 
3  Cransac  is  a  village  in  the  department  of  Avoyron,  part  of  the  old  Giiyenne,  about  140  miles 
east  of  Bordeaux,  and  80  miles  north  of  Toulouse  (Dr.  Ducoux,  Mineral  Waters  and  Vapour  Baths 
of  Cransac,  Loud.  1847).    Its  name  is  derived  from  the  phrase  curans  aqua  (curing  water),  cor- 
rupted into  Cransac.    (Auzouy,  Aj)er(iu  sur  les  Mincrales  et  Ics  Etuves  de  Cransac  :  These  pour  Ic 
Doctoral  en  Mcdecine,  17  Juin,  1843.    Faculte  de  M6d.  do  Paris). 
■•  Journal  de  Chimie  Medicate,  1849,  p.  506. 
Bulletin  Therapeutiqne,  t.  xlii.  p.  193. 
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Hipplying  an  clement  which  is  deficient,  and  providing  lor  the  reparation  and  regeneration 

i«e;  to  tl,e  objection  that  chlorosis  is  often  enred  without  1  he  use  of  il^ese  salts  c^^ 
man-ancse  M  Petrequin  observes  that  ferruginous  pharmaceutical  preparations  fiequent  y 
Shrnmi  'anes^^^  fui-ther  quotes  the  stulcment  of  Soubeiran.  that  commercia 
^c^£^^^so  U  has  been  objected  also  that  the  persistence  he 
fe  uginous  preparations  after  their  adminis, ration  has  ceased  to  be  beneficia  only 
exposes  the  system  to  be  surcharged  with  an  ingredient  of  which  it  does  not  readily  f  ee 
itself.  In  M  Petrequin's  view,  however,  the  diminution  ":«^^^^f,"^™f^;;f^^Vn^t  Wst 
rotic  blood  being  progressive  with  the  diminution  of  the  globules  to  the  extent  ot  at  least 
one-half,  it  is  er^ol.eous  to  assert  that  either  tlie  iron  or  the  manganese  can  ever  be  m  excess 
in  the  blood.  The  analyses  of  M.  I.ecanu  have  shown  that  the  P[oportion  oi  iron  m  the 
hLrnatosine  remains  constant,  while  the  colouring  matter  o  the  blood  may  undergo  a 
decrease  by  the  diminution  of  the  number  of  globules.  As,  therefore,  these  two  ineAals 
cannot  be  present  in  other  than  thdr  due  proportions  m  t  he  colouring  matter  of  the  blood, 
it  is  clearly  incorrect  to  administer  either  of  these  metals  alone  to  supply  the  supposed 
deficiency ;  M.  Petrequin  has  consequently  united  the  two  m  therapeutics.  _ 

Perro-manganic  salts  exert  a  special  effect  upon  the  blood,-on  the  hajmatosine  and 
liquor  sanguinis ;  they  have  no  tonic  or  astringent  properties.  _  They  are,  according  to 
M  Petrenuin,  especially  efiicacious  in  chlorosis  at  puberty,  and  m  the  menorrhagic  mala- 
dies of  advanced  life ;  in  the  anemic  cachexia  consequent  upon  intermittent  levers,  in 
strumous,  svphilitic,  and  cancerous  affections,  in  phthisis,  &c.  The  reparation  and 
restoration  of  the  blood  being  not  merely  a  chemical  but  a  vital  process,  dependent  up  n 
nervous  influence,  the  ferro-mauganic  salts  are  thus  found  capable  of  modifying  numerous 
morbid  conditions  of  the  nervous  system.  ,  ,  ^      ■  j 

The  formula  for  the  administration  of  these  salts  employed  by  M.  Petrequm  and  many 
other  physicians  whom  he  names,  are — 

1.  Pills  of  the  Carbonate   

2.  Pastilles  of  the  Lactate  

3.  Syrup  of  the  Lactate  or  Iodide  V  Ferro-mang;  luic. 

4.  Chocolate  j 

5.  Gaseous  Water  

The  doses  given  by  M.  Petrequin  are  small.  The  proportion  of  manganese  to  iron  is  as 
1  to  3.— Ed.] 


lOO.  Manganesii  Chloridum.  —  Chloride  of  Manganese. 

Formula  MnCl.    Equivalent  Weight  63"5. 

Manganesii  Ei/droehloras ;  Muriate  of  Manganese ;  Manganum  C/doratum— Occurs  ia 
some  mineral  waters,  as  those  of  Karlshaller  at  Kreuzuach.    It  may  be  procured  by 
dissolving  carbonate  of  manganese  in  hydrochloric  acid.    It  is  obtained  as  a  secondary 
product  in  the  manufacture  of  chlorine  from  peroxide  of  manganese  and  hvdroehloric  acid. 
The  residuary  liquor  in  this  process  contains  chloride  of  manganese  and  perchloride  of 
iron.    To  separate  the  latter,  first  boil  down  the  liquid  to  drive  off  the  excess  of  acid. 
Then  dilute  with  water  and  add  carbonate  of  manganese,  which  decomposes  the  perchloride 
of  iron,  precipitates  peroxide  of  iron,  and  yields  chloride  of  manganese  in  solution.  One- 
fourth  of  the  impure  solution  should  be  reserved  to  yield,  on  the  addition  of  carbonate 
of  soda  a  sufficient  quantity  of  carbonate  of  manganese  to  deprive  the  remaining  three- 
fourths 'of  the  solution  of  its  u'on.    The  purified  solution  of  chloride  of  manganese  yields, 
on  evaporation,  rose-red  or  colourless  crystals  of  the  hydrated  chloride  of  manganese, 
MnCl  4110.    If  these  be  gradually  heated,  the  whole  of  the  water  is  driven  off,  and  the 
anhydrous  chloride  remains.    It  is  a  rose-coloured,  lamellar,  deliquescent,  inodorous  salt, 
havin"-  an  astringent  saline  taste,  and  being  easily  soluble  both  in  water  and  alcohol.  Its 
effects  are  analogous  to  those  of  the  sulphate  of  manganese.    It  has  been  employed  both 
externally  and  internally.    In  scorbutic  atfeetions,  and  syphiUtic  ulceration  of  the  mouth 
and  throat,  Kapp  employed  a  solution  of  it  as  a  gargle.    Internally  it  has  been  employed 
in  clironic  cutaneous  aflcctions.    Osborn  gave  an  aleoholic  solution  of  it  internally  to 
repress  hemorrhage  from  the  nose.    The  dose  of  it  is  from  gr.  iij.  to  gr.  x.  in  watery  or 
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alcoholic  solution,  in  powder,  or  in  pills.  For  gargles,  a  solution  of  from  Xi.  to  Xiii.  in  a 
pmt  of  water  may  be  employed.  Osborn's  mode  of  using  them  was  as  Ibllows :  - One 
ounce  0  carbonate  of  manganese  is  to  be  dissolved,  by  the  aid  of  heat,  in  two  ounces  of 
liydrochlonc  acid,  and  to  the  cold  and  filtered  solution  one  ounce  of  alcoliol  is  to  be  added, 
qt  his  solution  Irom  ten  to  fiiteen  di-ops  may  be  taken  thrice  daily,  until  a  feeling  of 
giddiness  IS  perceived.  When  it  is  desired  to  stop  the  hemorrhage  quicklv  from  ten  to 
twenty  drops  may  be  taken  every  four  hours. 

lOl.  Manganesii  Acetas.  —  Acetate  of  Manganese. 

Formula  MnCC^H^O^ ;  or  MuO,l    Equivalent  Weight  87. 

Mamiaiiim  Aceticum.—^hi^xw^d.  by  dissolving  carbonate  of  the  protoxide  of  manganese 
iii  concentrated  acetic  acid,  and  evaporating  the  solution  so  that  it  may  yield  crystals. 
Calico-printers  procure  it_by  mixing  sulphate  of  manganese  with  acetate  of  lime! 
MnO,S03+CaO,A=MnO,A+CaO*S03.  This  salt  forms  transparent,  pale  red,  rhom- 
boidal  tables,  which  are  permanent  in  the  air,  and  whose  taste  is  astringent  and  metallic. 
It  is.  soluble  in  3^  parts  of  Avater,  and  also  in  alcohol.  It  has  been  used  in  medicine  by" 
Kapp  as  one  of  the  milder  manganesic  prepai-ations.  The  dose  is  from  five  to  ten  grains. 
A  solution  of  one  scruple  of  this  salt  iu  three  ounces  of  water  has  been  employed  as  a 
gai-gie  in  aphthje. 


[102.  Potassse  Permanganas.  — Permanganate  of  Potash.] 

This  compound  has  of  late  come  into  use  in  the  treatment  of  diabetes.  It  has  been 
found  to  exert  a  marked  infl.uence  on  the  amount  of  urine  voided  in  this  disease. 

Preparation. — This  salt  is  formed  by  heating  a  mixture  of  peroxide  of  manganese  with 
hydrate  of  potash ;  the  resulting  compound  is  more  abundant  if  chlorate  of  potash  be  used 
in  addition.  In  the  process  of  Chevillot  and  Edwards,  one  part  of  finely-powdered  peroxide 
of  manganese  is  ignited  with  one  part  of  hydrate  of  potash,  the  resulting  mass  dissolved 
in  water,  the  red  solution  decanted  and  cauf  iously  evaporated  until  crystallisation  takes 
place.  Wohler's  process  consists  in  the  mixing  peroxide  of  manganese  with  chlorate  of 
potash  in  the  state  of  fusion,  and  the  subsequent  evaporation  of  the  salt  by  solution  and 
crystallisation.  Gregory's  method  is  the  mixture  of  eight  parts  of  peroxide  of  manganese 
and  vseven  of  chlorate  of  potash,  with  ten  parts  of  hydrate  of  potash  dissolved  in  a  very 
small  quantity  of  water ;  evaporation  to  dryness  j  ignition  in  a  platinum  crucible  over  a 
spirit  lamp  ;  solution  and  crystallisation. 

According  to  Mitscherlich,  the  composition  of  this  salt  is — 

By  Calculation.  By  Experiment. 

KO   47-2    30-383 

  112-0    69-580 

The  crystals  are  soluble  in  sixteen  parts  of  water  at  60°.  The  dose  is  from  gr.  ij. 
to  gr.  xij.i 

Mr.  Sampson,^  of  Eaton  Place,  made  trial  of  the  permanganate  of  potash  in  a  case  of 
diabetes.  A  patient,  upwards  of  sixty -years  of  age,  had  for  many  months  passed  daily 
from  ten  to,  twelve  pints  of  urine,  sp.  gr.  1-035  to  1-040  :  there  -n'ere  present  all  the  usual 
symptoms  of  diabetes.  Prom  two  to  three  grains  of  the  permanganate  were  given  three 
times  a  day  for  three  months,  when  the  medicine  was  discontinued  because  the  patient  was 
well,  and  the  urine  had  become  reduced  to  its  natural  amount,  although  it  still  couf  aincd 
sugar.  This  improved  state  of  health  had  continued  three  years.  The  dose  may  be  con- 
siderably increased  above  two  or  three  grains,  by  the  addition  of  a  grain  to  each  dose 
every  other  day.  This  medicine,  Mr.  Sampson  states,  has  a  remarkable  cfl'cct  in  allaying 
the  thirst  experienced  by  diabetic  patientsv 


'  l^harmacenlical  Journal,  July  1853,  p.  18. 
2  Lmicel,  1853,  vol.  i.  pp.  42,  18'J. 
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From  some  experiments  made  by  Dr.  Odling  for  Dr.  Babington  at  Guy's  Hospital,  it 
would  appeal- that  the  manganese  13  excreted  with  the  urine.  tj^.^WoI 

In  two'^cases  whieli  werc^under  the  eare  of  Dr.  Basham;  at  tlie  Westminster  Hos  al 
the  amount  of  sugar  excreted  gradually  increased,  although  the  fluid  amount  of  the  m  ne 
became  somewhat  less,  and  the  thirst  appeared  ,  to  be  alleviated.  No  inconvenience 
attended  its  use;  ten-grain  doses  were  taken  without  auy  unpleasant  eftects  on  the 
digestive  organs  :  indeed,  it  was  thought  that  some  benefit  arose  from  it  as  the  fulness 
and  eructations  in  one  case  seemed  reheved  by  it.  But  durmg  its  administration  the  pro- 
portion of  sugar  in  the  urine  gradually  increased.  This  occurred  equally  m  both  cases ; 
the  symptoms  of  each  differed  but  little  in  intensity;  there  was  but  a  slight  discrepancy 
in  their  several  ages,  and  in  both  the  disease  was  unaccompanied  by  any  pulmonary  com- 
plication, so  that  there  was  scarcely  room  for  a  doubt  that  the  ^creased  amount  ot 
oxyeen  supplied  to  the  food  by  the  permanganate  of  potash  facilitated  the  formation  ot 
su^ar,  and  did  not,  as  hypotheticaUy  inferred,  advance  the  chemical  conversion  of  the 
glucose  into  the  stage  of  acid  metamorphosis.  Pui-ther  observations  are  required  before 
the  therapeutical  value  of  this  substance  can  be  duly  estimated.— liD.J 


Order  XX.  AUSENIC  AND  ITS  COMPOUNDS. 


103.  Arsenicum.— Arsenic. 

Symbol  As.    Equivalent  Weight  75. 

Althouo-h  metallic  arsenic  is  not  used  in  medicine,  yet  as  it  is  a  poisonous  substance 
(or  at  lea'st,  acquires  poisonous  properties),  and  as,  in  medico-legal  inquiries  respecting 
arsenical  poisoning,  its  production  is  necessary  in  order  to  establish  the  presence  of  an 
arsenical  compound,  some  notice  of  it  here  is  requisite.  ,  „.    ,  , 

Arsenic  is  peculiar  to  the  mineral  kingdom.^  It  occurs  m  the  metallic  state,  and  m 
combination  with  oxygen,  with  sulphur, .  and  with  other  metals.  There  are  two  native 
compounds  of  it  with  oxygen— namely,  arsenious  acid  and  arsenic  acid,  the  latter  being 
found  in  combination  with  bases,  forming  arseniates.  Two  sulphurets,  also,  are  found 
native— namely,  orpiment  and  realgar.    It  has  also  been  found  in  some  mineral  waters.^ 

On  the  large  scale  it  is  obtained  by  heating  mispickel  (arsenical  pyrites),  reAs,FeS^  in 
earthen  tubes  or  tubular  retorts  :  metallic  arsenic.  As,  sublimes,  leaving  behind  sulphuret 
of  iron,  2FeS.  On  the  small  scale  it  is  usually  obtained  by  sublimation  from  a  mixture  of 
arsenious  acid  and  charcoal,  or  of  arsenious  acid  and  black  flux.  The  acid  is  simply 
deoxidised  by  the  carbon.  2As03+3C=2As+3CO^  The  potassa  of  the  black  flux 
serves  to  prevent  the  volatilisation  of  the  arsenious  acid  until  this  has  acquired  a  sufficient 
temperature  for  its  perfect  reduction  by  the  carbon.— Metallic  arsenic  may  also  be  ob- 
tained by  heating  arsenic  acid  or  a  sulphuret  of  arsenic  with  black  flux  :  if  a  sulphuret  of 
arsenic  be  employed,  the  products  are  an  alkaline  sulphuret,  carbonic  acid,  and  metallic 
arsenic,  which  sublimes.  2AsS3+6KO+3C=2As+3COH6KS. 

[The  following  directions  for  the  preparation  of  pure  arsenic  are  given  in  the  Appendix 
to  the  last  edition  of  the  Dublin  Pharmacopoeia : — Take  of  White  Oxide  of  Arsenic  of  com- 
merce 5ij.  Place  the  oxide  at  the  sealed  end  of  a  hard  German  glass  tube,  of  about  half  an 


1  Lancet,  Jan.  28,  1854.  • 

2  The  statements  of  Orfila  and  Coucrbe  (Journ.  Chim.  Med.  torn.  v.  2e  Ser.  pp.  462  and  632, 
1839  ;  also,  Land,  and  Edinb.  Phil.  Mag.  April  1840),  and  of  Devergie  {Med.  Legale,  2e  edit, 
t.  iii.  p.  449),  that  the  bones  and  muscles  of  healthy  men,  as  well  as  the  bones  of  hualthy  horses, 
oxen,  and  sheep,  contained  arsenic  (called  normal  arsenic),  have  not  been  confirmed  by  the  experi- 
ments of  Dr.  G.  0.  llces  {Guys  Hospiial  Reports,  xii.),  of  Danger  and  Fiandin,  and  of  Chevallier 
{Journ.  Chim.  Med.  t.  vii.  2e  Ser.  p.  84,  1841)  ;  of  the  Commissioners  appointed  by  the  French 
Academy  to  report  on  Marsh's  apparatus  {Journ.  de  Fharm.  t.  xxvii,  p.  428,  1841)  ;  of  Earbet, 
Faurc,  and  Magouty  {Ibid.  p.  654),  as  well  as  of  otiiers.  Orfila  liimself  subsequently  admitted 
that  he  could  not  ])rocurc  arsenic  from  bones  {Traile  de  To.rico/ogie,  t.  i.  p.  438,  1843). ' 

^  Journal  de  Chim.  Med,  tom.  v.  2c  Ser.  ]).  183,  1839;  Chemical  Gazelie,  vol.  v.  pp.  53  and 
334,  1847 ;  and  Repertoire  de  Vharmacie,  t.  iii.  p.  176,  1846. 
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inch  in  diameter  and  eighteen  inches  in  length,  and,  having  covered  it  with  about  eight 
inches  of  dry  and  coarsely-nulveriscd  charcoal,  and  raised  the  portion  of  the  tube  con- 
taining the  charcoal  to  a  red  heat,  let  a  lew  ignited  coals  be  placed  beneath  the  oxide,  so 
as  to  cllect  its  s  ow  sublimation  When  this  has  been  accomplished,  the  metallic  arsenic 
will  be  found  attached  to  the  mterior  of  the  tube  at  its  distant  or  cool  extremity  1 

MetalUc  arscmc  is  hard  very  brittle,  and  crystalline.  The  form  of  its  crv.tal  is  the  rhom- 
bohcdron  The  colour  of  the  metal  varies  from  tin-white  to  steel-grey.  It  nos.sesses 
considerable  brilliancy,  but  soon  tarnishes  in  the  air,  and  becomes  dull  and  dark  L^rey 
bp.  gr.  5-6  to  5-9.  At  a  low  red  heat  it  volatilises  without  fusing,  and  yields  a  vapour  havmg 
an  alliaceous  odour :  m  the  open  air  this  vapour  becomes  oxidised,  and  yields  white  fumes 
ot  arsemousacid.  The  physical  characters  of  the  metal  differ  somewhat,  according  as 
this  exists  in  the  mass,  in  the  form  of  a  ring  hubg  a  glass  tube,  or  in  that  of  a  spot  on  a 
plate  or  glass,  porcelain,  or  mica. 

Metallic  arsenic  is  recognised  by  the  following  characters :— 1,  its  volatility ;  2,  its  con- 
version into  a  white  volatile  powder  (arsenious  acid)  when  heated  in  a  tube  open  at  both 
ends,  and  held  in  an  inclined  position ;  3,  its  conversion  into  arsenic  acid,  with  the  evolu- 
tion of  binoxide  of  nitrogen  gas  when  it  is  heated  with  nitric  acid :  a,  when  the  nitric 
solution  is  cautiously  evaporated  to  dryness,  and  the  white  solid  residue  (arsenic  acid 
usually  mixed  with  a  small  portion  of  arsenious  acid)  is  touched  with  a  concentrated  solu- 
tion of  nitrate  of  silver,  a  brick-red  arseniate  of  silver  is  produced ;  /3,  and,  if  another  por- 
tion of  the  white  residue  be  dissolved  m  M^ater,  the  solution  acidulated  by  hydrochloric 
acid,  and  washed  sulphuretted  hydrogen  gas  be  transmitted  through  it,  a  yellow  precipitate 
{orpiment)  is  obtained,  which  is  insoluble  in  water,  but  soluble,  with  decolouration  of  the 
liquid,  in  a  solution  of  ammonia.  Metallic  arsenic,  when  swallowed,  is  capable  of  acting 
as  a  powerful  poison,^  probably  by  becoming  oxidised  and  converted  into  arsenious  acid. 

The  substance  sold  on  the  continent  as  fly-powder  {poudre  mix  mouches  ;  Miegengift)  is 
essentially  metallic  arsenic  (called  cobalt,  or  cobaltum  crystallisatmi)  which  has  become 
partially  oxidised  by  exposure  to  the  air.  It  resembles  the  black  or  suboxide  of  arsenic, 
AsO,  and  is  usually  regarded  as  being  a  mixture  of  metallic  arsenic  and  arsenious  acid. 
As03. 


104.  ACIDUM  ARSENIOSUM.- ARSENIOUS  ACID. 

Formula  AsO^.   Equivalent  Weight  99. 

History. —  Arsenious  acid  [acidum  metallicum  suhlimatione  prcepa- 
ratum,  L.)  commonly  termed  wJiite  arsenic  [arsenicum  album),  or  oxide 
of  arsenic  {arsenicum  oxydum  album),  is  first  distinctly  mentioned  by 
Geber,2  who  seems  to  have  been  also  acquainted  with  metallic  arsenic.^ 
Hippocrates*  employed  ctppevi/fov  {orpiment)  and  (tavha^aKri  [realgar)  as 
topical  remedies.    Dioscorides^  also  mentions  apatviKov  [prpiment). 

Naturat-  History. — Native  arsenious  acid  is  found  at  Andreasberg  in  the 
Hartz,  at  Joachimstahl  in  Bohemia^  and  at  some  few  other  places.  It  is  a 
rare  mineral. 

Preparation. — Arsenious  acid  is  prepared  in  Silesia,  Bohemia,  Saxony,  and 
Cornwall.  At  Altenberg,  in  Silesia,  it  is  obtained  from  arsenical  iron  {mis- 
pichel),  composed  of  sulphur  20  65,  iron  o5'62,  and  arsenicum  43*73.^  After 
being  reduced  to  powder,  the  ore  is  roasted  in  a  muffle  furnace  (fig.  116),  by 
which  the  arsenicum  is  converted  into  arsenious  acid,  whicli  is  couveyed,  in 
the  state  of  vnpour,  c^i^^A  flowers  of  arsenic,  or  smelting-house  smoke  {Hiii- 

^  Orfila,  Journ.  de  Chim.  Med.  t.  v.  2e  Ser.  p.  3,  1839;  and  Traiid  de  Toxicol,  t.  i.  p.  30J., 
4ine  edit.  1843. 

2  Invent,  of  VerUi/,  ch.  vii. 

3  Sum  of  Fe)ff:clioH,  book  i.  part  iv.  chiip.  ii. 
J)e  Vlccrilms. 

'•'  Lib.  V.  chap.  xxi. 

"  Dumas,  Trailc  de  Chimie,  t.  iv.  p.  120. 
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tenrauch),  into  the  condensing  chamber  (fig.  117),  where  it  is  deposited  in  a 
pulverulent  form  ;  and  in  this  state  it  is  called  rough  arsemuus  acid,  or 
poison -Jiour  ( Gifimeh I) . 


Fig.  116. 


EiG.  117. 


Condensing  Chamber, 
b,  c,  d,  e,  j  QQ^^.gg  vapour. 


Doors  into  the  chamber. 
Communications  between  the 
floors. 


Tig.  lis. 


Section  of  the  Boasting  Furnace. 

a.  A.sh-pit.    h.  Kre-place.   e,  e,  e.  Brick  arches  for  sup- 
porting the  mufiae.    c.  Earthen  mufile  for  receiving    f,  g.  h. 
the  ore.    d.  Passage  for  the  fumes  into  the  c ondeus-       i,  i,  i. 
ing  chamber.    /.  Hopper  for  introducing  the  ore.  m,m,m. 
h,  h.  Flue.   g.  Vent  for  protecting  the  workmen 
from  the  arsenical  fumes. 

The  rough  acid  is  refined  by  sublimation.  This  is  effected  in  cast-iron 
pots  (fig.  118),  to  which  cylindrical  iron  heads  [d)  are  attached,  which  at  the 
tops  are  contracted  into  cones  {e),  each  terminating  in 
a  pipe  made  of  sheet  iron,  and  communicating  with 
'the  condensing  chamber  (fig.  117).  Heat  is  applied 
for  twelve  hours,  by  which  the  acid  is  sublimed  and 
condensed  on  the  sides  of  the  iron  head  in  the  form  of 
a  glassy  mass,  called  glacial  white  arsenic  {weissen 
Arsenikglas),  which  is  sometimes  purified  by  a  second 
or  even  third  sublimation.  If  it  contain  any  sulphuret 
of  arsenicum,  a  little  potash  is  mixed  with  it  to  prevent 
the  subhmation  of  the  sulphur. 

At  Reichenstein,  arsenious  acid  is  procured  from  an 
arseniuret  of  iron,  composed  of  iron  o2"35,  arsenic 
65*88,  and  sulphur  1*7 7.  Arsenious  acid  is  pro- 
cured in  some  parts  of  Saxony  as  a  secondary  product 
in  the  roasting  of  cobalt  ores  (the  arseniurets  of  co- 
balt). It  is  deposited  in  long  horizontal  flues  [poison- 
fiues,  or  Giflfdngen),  and  is  purified  by  sublima- 
tion. ^ 

Arsenious  acid  is  manufactured  in  Cornwall  from  the  white  mundic  or 


liejiniug  Furnace, 

c.  Ash-pit. 

b.  Fire-place. 
a.  Cast-iron  pot. 

d.  Cylindrical  head. 
g.  The  chimney. 


'  For  further  particulars,  consult  the  paper  of  J.  II.  Vivian,  Trans.  Royal  Geol.  Society  of 
Cornwall,  i.  60. 
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mupicM  found  with  the  tin  ore.  In  the  impure  state  it  is  deposited  in 
the  long  horizontal  flues  of  the  burning-houses  from  which  it  is  taken  for 
the  use  ot  refiners,  its  value  being  about  ten  shillings  per  ton  2  In  this  con- 
dition It  lias  a  grey  colour,  and  is  either  pulverulent  or  in  soft  crystalline 
masses.  Ihe  rough  arsenious  acid  is  brought  to  the  arsenic-works  from  tiie 
burning-hoases  m  difi-erent  parts  of  Cornwall.  It  is  first  separated  from  sul- 
phur m  a  common  reverberatory  furnace,  having  a  flue  several  hundred  yards 
in  length.  The  heat  is  low  at  first,  and  is  gradually  increased.  By  this  means 
the  sulphur  is  dissipated  before  the  arsenic  is  volatilised.  The  process  is  car- 
ried on  for  several  weeks  or  even  months.  The  fire  is  then  extinguished,  and 
the  arsenic  removed  from  the  flue.  The  waste  rubbish  is  used  for  destroying 
weeds,  &c.  in  garden  walks. 

The  arsenious  acid  thus  obtained  is  then  sublimed  in  conical  cast-iron 
kettles,  about  2|  feet  high,  and  from  15  to  18  inches  in  diameter  at  the  base. 
These  kettles  are  hollow  truncated  cones,  closed  at  the  top  by  an  iron  plate 
perforated  for  an  iron  stopper,  but  open  at  the  bottom.  Ten  or  twelve  of 
these  kettles  are  placed  in  a  circular  form  on  an  iron  plate,  to  which  they  are 
clamped  by  a  flange.  This  plate  forms  the  bottom  to  all  the  kettles,  and  is 
heated  by  a  fire  beneath.  The  rough  arsenic  is  then  introduced  through  the 
top  aperture,  and,  heat  being  applied,  is  sublimed.  Several  charges  are  in 
this  way  introduced,  until  a  sufficiently  thick  crust  has  been  deposited  within ; 
the  clamps  are  then  taken  off,  and  the  kettle  conveyed  into  the  open  air, 
where  the  crust  is  removed.^  The  fumes  from  these  works  are  most  injurious 
to  neighbouring  vegetables  and  animals.  In  the  human  subject,  eruptions, 
principally  about  the  lips  and  nose,  are  produced  by  them.*  In  1826, 
eighty-three  tons  of  manufactured  arsenic  were  shipped  at  Penryn.^  In  1842, 
Mr.  Kenwood  stated  that  not  less  than  from  600  to  800  tons  were  prepared 
annually. 

[The  DuMin  College  gives  the  following  directions  for  the  preparation  of 
pure  arsenious  acid  : — 

Take  of  Commercial  White  Oxide  of  Arsenic,  any  convenient  quantity.  Place  it  in 
a  Florence  flask,_the  neck  of  which  is  made  to  pass  into  that  of  a  second  flask  of  larger 
size,  and,  applying  to  the  former  a  regulated  heat,  by  suspending  it  beneath  a  semi- 
cylindrical  hood  of  sheet-iron,  a  few  inches  above  a  charcoal  fire,  cause  the  arsenic  to 
subhme  into  the  latter.  This  subhmation  should  be  conducted  under  a  flue  with  a  good 
draught,  so  as  to  protect  the  operator  from  inhaling  any  vapours  which  may  escape  bcmg 
condensed.] 

Peoperties. — Arsenious  acid  occurs  both  crystallised  and  amorphous. 

1.  Crystallised  arsenious  acid. — Arsenious  acid,  AsO^,  is  isodimorphous ; 
that  is,  it  crystallises  in  two  distinct  forms  (dimorphous),  both  of  which  are 
isomorphous  with  the  oxide  of  antimony,  SbO^. 


'  Mr.  J.  Taylor,  Ann.  PMLtf.  S.  iii.  452. 

^  Quarterli/  Min,  Rev.  vol.  ii.  p.  88  ;  and  Mr.  Davies  Gilbert,  Parochial  Histonj  of  Cornwall, 
vol.  iii.  p.  305. 

^  Heiiwood,  in  The  Seventh  Annual  Report  of  the  Royal  Cornwall  Poli/technic  Society, 
Falmouth,  1839.  Part  of  the  above  inforrnatiou  was  obligingly  communicated  to  me,  vivd 
voce,  by  Mr.  Henwood. 

Eor  this  and  some  other  information,  as  well  as  for  samples  of  the  rough  nrseuious  acid  from 
Wheal  Vor  tin  mine,  I  am  indebted  to  Mr.  Ferris,  surfjeon,  of  Truro. 
*  Transactions  of  the  Royal  Geoloyical  Society  of  Conuvall,  iii.  300. 
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Fig.  119. 


Tig.  120. 


Regular  Odo- 
hedron. 


Regttlar  Tetra- 
hedron. 


cobalt-roasting 


a.  Octohedral  arsenions  acid.-This  is  the  usual  crystalline  form  of 
white  arsenic.  It  may  be  readily  obtained 
in  this  form  by  sublimation  (see  fig.  121, 
p.  686),  as  well  as  by  cooliug  a  boiling 
saturated  aqueous  solution.  The  crystals  are 
transparent,  and  lu-e  usually  regular  octohe- 
drons  (fig.  119),  or  sometimes  tetrahedrons 
(fig.  130).  The  conversion  of  transparent 
glacial  arsenious  acid  into  the  opaque,  enamel- 
like acid  is  probably  the  passage  of  the  amor- 
phous to  the  crystalline  state. 

13.  Right  rhombic  arsenious  acid. — Wohler  found  in 
furnace  arsenious  acid  crystallised  in  hexahedral  plates  derived  from  a  right 
rhombic  prism.  By  sublimation,  as  well  as  by  solution  in  hot  water,  these 
crystals  yielded  octohedrons  and  tetrahedrons. 

2.  Amorphous  arsenious  acid.—^\\eii  recently  prepared,  arsenious  acid 
is  in  the  form  of  large,  glassy,  colourless  or  yellowish  transparent  cakes 
[vitreous  or  glacial  arsenious  acid).  Frequently  the  cakes  consist  of  con- 
centric laminse,  formed  by  successive  sublimations.  These  masses  soon  become 
opaque  and  white  externally,  like  enamel  {opaque  or  enamel-like  arsenious 
■  acid),  the  opacity  gradually  extending  towards  the  centre  j  and,  in  some 
cases,  the  acid  becomes  friable  and  pulverulent.  Kriiger^  ascribes  the  change 
to  the  absorption  of  water  from  the  atmosphere,  for  he  says  it  only  takes 
place  in  moist  air,  and  is  attended  with  an  increase  of  weight,  but  only  to  the 
extent  of  of  the  whole  mass.    Mr.  Phillips^  has  taken  the  same  view 

of  the  subject.  I  had  some  arsenious  acid  which  has  remained  transparent 
for  more  than  two  years  in  a  glass  tube  hermetically  sealed :  the  tube  was 
subsequently  cracked,  and  then  the  acid  became  opaque.  This  fact  is  con- 
firmatory of  the  opinion  just  stated.^  The  change  from  the  transparent 
to  the  opaque  state  is  by  some  persons  regarded  as  the  transformation  from 
the  amorphous  to  the  crystalline  condition,  the  opacity  depending  on  the 
presence  of  a  multitude  of  very  small  crystals.  It  is  remarkable,  however, 
that  the  density  is  diminished,  while,  according  to  some,  the  solubility  is 
increased,  according  to  others  it  is  decreased,  by  this  transition. 

Professor  Guibourt,*  Mr.  Phillips,  and  Dr.  Taylor,  have  each  found  the 
density  of  the  opaque  variety  to  be  less  than  that  of  the  transparent.  Trans- 
parent arsenious  acid  has  a  sp.  gr.  of  3'7391,  according  to  Guibourt  (3-715, 
Phillips ;  3-208  to  3-333,  Mitchell  and  Durand  ;  3-798,  Taylor).  It  dissolves, 
according  to  the  same  authority,  in  103  parts  of  water  at  59°,  or  in  9-33 
parts  of  boiling  water,  and  the  solution  feebly  reddens  litmus.  Opaqtie 
arsenious  acid,  on  the  other  hand,  according  to  Guibourt,  has  a  sp.  gr.  of 
3-695  (3-529,  Taylor;  3-620,  Phillips),  is  soluble  in  80  parts  of  water  at 
59°,  or  in  7*72  parts  of  boiling  water,  and  the  solution  restores  the  blue 
colour  of  reddened  litmus ;  but  I  find  that  both  kinds  redden  litmus,  and  Dr. 


^  Kastn.  Arch.  ii.  473,  quoted  in  Graelin's  Handb.  d.  Cliem. 
2  'Fransl.  nf  the  Pharm.  4th  edit. 

^  In  the  first  edition  of  this  work,  I  stated  that  arscnious  acid  became  opaque  in  an  air-tight 
vessel.  I  have  since  had  reason  lo  believe  that  the  bottle  referred  to  was  not  completely  air-tiglit, 
thouj^h  covered  by  a  varnished  bladder. 

^  Journal  de  Chimie  Med.  t.  ii.  p.  57,  Paris,  1826. 
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Christison  has  observed  the  same.  Dr.  Taylor i  did  not  find  any  difference 
in  the  sohxbility  of  the  two  varieties.  He  found  that  water  perfectly  cooled 
from  a  boiling  saturated  solution  will  retain  from  ten  to  twenty  or  more  times 
the  quantity  of  acid  in  solution  than  it  will  take  up  at  common  temperatures 
without  heat.  Bussy,2  on  the  other  hand,  found  the  transparent  acid  to  be, 
at  55°  P.,  about  three  times  as  soluble  as  the  opaque  acid.  He  ascribes 
the  various  anomalies  observed  in  the  solubility  of  arsenious  acid  to  the 
mixture  of  the  two  varieties  of  the  acid  in  the  same  solution  ;  for  by 
prolonged  ebullition  in  water  the  opaque  acid  is  rendered  transparent,  while 
under  the  influence  of  water  and  a  low  temperature  the  transparent  is  con- 
verted into  opaque  acid.  Arsenious  acid  is  soluble  in  alcohol  and  oils.  It  is 
of  importance  to  know  that  the  presence  of  organic  matters  very  much 
impairs  the  solvent  power  of  water  for  this  acid, — a  circumstance  which  readily 
explains  why  arsenious  acid  has  not,  in  some  cases,  been  found  in  the  liquid 
contents  of  the  stomach  of  persons  poisoned  by  it.  Arsenious  acid  has  little 
or_  no  taste,  as  Plenck,^  Addison,  nnd  Christison,  have  remarked;  and 
neither  in  the  solid  nor  vaporous  form  has  it  any  odour.  At  a  temperature  of 
380°  F.  it  volatilises  :  when  heated  under  pressure  it  liquefies,  and  is  converted 
into  a  transparent  glass. 

Characteristics. — These  may  be  conveniently  and  usefully  discussed  under 
threeheads: — a.  The  characteristics  of  solid  arsenious  acid; — ^.  the  charac- 
teristics of  a  pure  solution  of  arsenious  acid  ; — y.  the  characteristics  of 
arsenious  acid  in  organic  mixtures. 

a.  Of  Solid  Arsenious  Acid. — The  characteristics  of  solid  arsenious  acid  are 
(besides  its  physical  properties  before  mentioned)  principally  three, — its 
volatility,  the  garlic  odour  evolved  by  throwing  it  on  ignited  charcoal  or 
cinder,  and  the  qualities  of  the  metallic  crust  obtained  by  reducing  the  acid. 

1.  Its  volatility. — Heated  on  the  point  of  a  penknife  in  the  flame  of  a 
spirit-lamp,  arsenious  acid  produces  a  white  smoke,  and  speedily  disappears. 
If  the  acid  be  heated  in  a  test-tube  of  narrow  bore,  a  crystalline  sublimate  is 
obtained  :  the  crystals  are  sparkling,  and,  when  examined  by  a  magnifying 
glass  [or  by  the  microscope],  are  found  to  be  regular  octohedrons  (see  fig.  119) 
-^^-^  and  their  modifications  (see  fig.  121). 

The  impediments  to  the  operation  of  this  test  are 
alkaline  or  earthy  bases  which  retain  a  portion  of  the 
arsenious  acid,  and  prevent  its  rising  in  vapour ;  boracic 
acid  may  be  used  to  counteract  their  influence. 

The  fallacy  of  this  test  is,  that  other  white  solids 
(as  corrosive  sublimate,  hydrochlorate  of  ammonia,  oxalic 
acid,  &c.)  are  volatile,  and  produce  a  white  smoke  when 
heated. 

2.  Garlic  odour. — 'If  arsenious  acid,  or  an 
arsenite,  be  put  on  a  piece  of  red-hot  cinder  or 
charcoal  (placed  for  convenience  in  a  saucer),  it 
evolves  a  scarcely  visible  vapour  {metallic 
arsenic),  having  a  garlic  odour,  and  which,  at 
the  distance  of  an  inch  or  two  from  the  cinder, 
is  converted  into  a  dense,  white,  odourless  smoke 


Magnified  portion  of  a  Tube  lined 
by  the  Sublimed  Crystals  of 
Arsenious  Acid. 


'  Oiajs  Hospital  Reports,  vol.  ii.  p.  83. 
"  Joiirn.  de  Pharm.  et  de  Chim.  3e  Ser.  xii.  Nov.  1847. 
Toxicologia,  ed.  2nda,  20. 
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(arsenious  acid).  The  cleoxidatioii  of  the  acid  is  essential  to  the  production 
of  the  garlic  odour,  2As03  + 3C  =  2As  +  3C02  ;  hence  no  odour  is  perceived 
when  arseuious  acid  is  placed  on  a  heated  metalhc  or  glass  plate,  and  is 
not  in  contact  with  any  organic  substance  capable  of  effecting  its  reduction. 
The  white  smoke  (arsenious  acid)  results  from  the  oxidation  of  the  metallic 
arsenic,  As  +  0^  =  AsC^. 

The  impediment  to  the  action  of  this  test  is  the  presence  of  organic  matter  (as  flour) : 
this,  by  burning,  developes  a  strong  odour,  which  masks  the  smell  of  the  vapour  of  the 

TS/ffSac^S^  it  is,  that  some  other  bodies  (as  phosphorus,  with  certain  of  its 

compounds  and  some  organic  matters)  evolve,  when  heated,  a  garhc  odour.  Yauquelin, 
Barruel,  and  Orfila,  have  shown  that  a  compound  of  albumen  and  lat,  which  exhaled  this 
odour  when  heated,  did  not  contain  a  particle  of  arsenious  acid.  "  It  is  true,"  say  these 
experimenters,  "that  arsenicum  evolves  a  garlic  odour  when  volatilised;  but  even  when 
this  is  well  characterised,  it  is  insuflacient  to  establish  the  existence  of  the  oxide  of 
arsenic,  since  it  belongs  to  some  other  substances  ;  and  it  is  not  impossible  that  there  may 
be  developed  in  the  stomach,  during  digestion,  substances  which  exhale  an  analogous 
odour  when  heated." 

3.  Formation  of  a  metallic  crmt.  Reduction  test. — If  arsenious  acid 
be  intimately  mixed  with  freshly-ignited  but  cold  charcoal,  or  still  better 
with  a  mixture  of  charcoal  and  carbonate  of  soda  (the  residue  obtained  by 
incinerating  in  a  covered  crucible,  tartrate  or  acetate  of  soda),  and  heated  in  a 
glass  tube,  the  acid  is  deoxidised,  and  yields 
metallic  arsenic,  which  is  subhmed  into  a  cooler  Fig-  122. 

portion  of  the  tube,  where  it  condenses  and  forms 
a  metallic  crust:  2As03  +  3C  =  2As  + 3C02. 
A  common  cylindrical  test  tube  answers  very 
well :  but  the  reduction  tube  of  Berzelius 
(fig.  122)  is  to  be  preferred.  The  characters 
of  the  arsenical  crust  (see  ante,  p.  682)  are 
— the  brilliancy  of  its  outer  surface,  which 
is  frequently  equal  to  polished  steel  or  looking- 
glass  ,  the  crystalline  appearance  and  greyi'sh- 
white  colour  of  its  inner  surface  ;  its  volatility ; 
its  conversion,  by  sublimation  up  and  down  Berzelius  s  Reduction,  Tube. 
the  tube,  into  octohedral  crystals  of  arsenious 

acid  (see  fig.  121),  which  may  be  dissolved  in  distilled  water,  and  tested 
by  the  Hquid  reagents  presently  to  be  mentioned  ;  and  its  yielding  arsenic  acid 
(AsO^)  by  dissolving  it  in  nitric  or  nitro-hydrochloric  acid,  and  carefully 
evaporating  the  solution  to  dryness.  The  arsenic  acid  is  known  by  the  red 
precipitate  (3AgO,As05,  arseniate  of  silver)  produced  on  the  addition  of 
nitrate  of  silver :  but  if  the  evaporation  has  not  been  carried  on  sufficiently 
far,  some  hydrochloric  acid  or  chlorine  will  be  left,  which  forms  a  white 
preci])itate  (AgCl,  chloride  of  silver)  with  nitrate  of  silver.  The  arseniate 
of  silver  may  be  reduced,  if  necessary,  by  mixing  it  with  charcoal  and  boracic 
acid,  and  heating  it  in  a  glass  tube. 

In  some  cases  tlie  metallic  crust  is  imperfectly  formed,  or  is  masked  by  some  decom- 
posed organic  matter.  Whenever  any  doubt  respecting  its  nature  is  entertained,  proceed 
as  follows :— Cut  off  with  a  file  the  portion  of  the  tube  which  contains  the  suspected 
crust,  roughly  powder  it,  introduce  it  into  another  glass  tube,  and  apply  lieat. 

Tlie  metallic  character  of  the  crust  is  sometimes  rendered  more  evident  by  applying  to 
it,  for  a  few  seconds,  the  flame  of  the  spirit-lamp,  which  drives  oft'  a  black  powder  {/jlack. 
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or  suboxide  of  arsenic,  AsO  P)  and  leaves  the  brilliant  metal.  If  the  heat  be  continued  too 
long  the  metal  itself  subhmes._  ihis  black  oxide  of  arsenic  is  more  volatile  than  metallic 
arsenic,  but  less  so  tlian  arsenious  acid. 

The  fallacies  to  which  this  test  is  liable  are  principally  two— a  charcoal  crust  may  by 
an  inexperienced  experimenter,  be  mistaken  for  the  arsenical  crust;  and  I  liave  seen 
students  coniound  a  stratum  of  globules  of  mercury  (obtained  by  reducing  calomel)  with 
the  arsenical  crust.  Careful  exatnmation,  especially  by  a  magnifying  glass,  or  in  doubtful 
cases  by  the  microscope,  will,  however,  easily  enable  the  experimenter  to  distinguish  them  : 
the  inner  surface  of  the  charcoal  crust  is  brown,  powdery,  and  dull ;  whereas  that  of  tiic 
arsenical  crust  has  a  crystalline  texture,  ii-ou-grey  colour,  and  shiuv  appearance  ;  the  sub- 
limate obtained  by  reducing  calomel  or  mercurial  compounds  has  all  the  briUiancy  of 
arsenicum,  but  by  a  glass  is  found  to  consist  of  minute  globules  which  may  be  made  to 
coalesce  by  the  point  of  a  knife.  Lastly,  the  arsenical  may  be  distinguished  from  all  other 
crusts  by  oxidating  it,  as  before  directed,  and  converting  it  into  arsenious  or  arsenic  acid, 
which  can  be  readily  recognised  by  the  tests  already  meyxiiontdi,— a  proceeding  which 
ought  never  to  be  omitted. 

As  a  deoxidising  agent,  freshly  ignited  charcoal  alone  may  be  employed  to  convert 
arsenious  acid  into  metallic  arsenic.  The  presence  of  the  carbonate  of  soda  or  potash  is 
useful  by  preventing  the  volatilisation  of  the  arsenious  acid  until  it  has  become  sufficiently 
heated  to  suffer  reduction  by  the  carbon.  But,  on  the  other  hand,  when  either  of 
these  salts  is  present,  a  portion  of  arsenicum  is  retained  as  arseniuret  of  sodium  or  of 
potassium  :  hence,  when  the  quantity  of  acid  to  be  reduced  is  small,  charcoal  alone  has 
been  recommended;  but  when  the  quantity  of  material  is  considerable,  it  is  preferable 
to  employ  an  alkaline  flux.  Soda-flux  is  preferable  to  potash-flux  {i.  e.  black-flux),  because 
the  latter  attracts  water  from  the  atmosphere.  Soda-flux  may  be  prepared  by  accurately 
mixing  bicarbonate  of  soda  with  charcoal,  and  heating  the  mixture  to  redness  to  drive  off 
the  water.  [A.  better  method  is  to  incmerate  in  a  close  vessel,  tartrate  of  soda.  The 
salt  may  for  this  purpose  be  procured  by  neutralising  a  strong  solution  of  tartaric  acid 
with  carbonate  of  soda,  and  then  evaporating  to  dryness. — Ed.]  If  the  substance  to  be 
reduced  be  an  arsenite  (as  of  sUver,  copper,  or  lime),  or  an  arseniate  (as  of  silver),  a 
mixture  of  charcoal  and  boracic  acid  should  be  used.  Por  the  reduction  of  the  arsenical 
snlphurets  (as  the  precipitate  obtained  by  passing  hydrosulphuric  acid  gas  through  a  solution 
of  arsenious  acid)  a  mixture  of  two  parts  of  ignited  carbonate  of  soda  and  one  of  charcoal 
should  be  employed.  The  alkali  is  here  essential,  in  order  to  combine  with  the  sulphur  : 
2AsS8-f  6(NaO,C02)  +  3C=2As+9C02+6NaS.  Various  other  deoxidising  agents  have 
been  recommended ;  as  formate  of  soda  by  Goebel,'  oxalate  of  lime  by  Du  Menil,-  oxalate 
of  soda  by  Dr.  M'Gregor,^  and  cyanide  of  potassium.  I  find  that  quadroxalate  of  potash 
answers  very  well.  None  of  these,  however,  present  any  advantage  over  charcoal,  save 
that  of  not  soiling  the  tube  (an  occurrence  easily  avoided  by  using  a  glass  funnel,  as 
recommended  by  Dr.  Christison,  or  which  may  be  obviated  by  wiping  the  tube,  after  the 
introduction  of  the  mixture,  with  a  wisp  of  paper  or  feather),  while  their  comparative 
scarcity  and  greater  cost  are  objections  to  their  employment. 

|3.  Characters  of  a  pure  Aqueous  Solution  of  Arsenious  Acid,  —  When 

powdered  arsenious  acid  is  boiled  in  distilled  water,  it  is  very  slowly  dissolved, 
part  of  it  floating  on  the  surface  of  the  liquid,  or  aggregating  in  small 
lumps  at  the  bottom  of  the  vessel.  This  character  of  white  arsenic  has  some- 
times become  important  in  medico-legal  investigations  (see  Dr.  A.  Taylor,  On 
Poisons,  p.  33B). 

A  clear  watery  solution  of  arsenic  has  a  very  feeble  acid  reaction  on  litmus. 
Its  taste  is  feeble.  By  evaporation  on  a  glass  plate  it  yields  octohedral 
crystals  (see  ante,  p.  685).  It  yields  a  white  precipitate  with  lime  water ; 
a  yellow  colour,  and,  on  the  addition  of  hydrochloric  acid,  a  yellow  precipi- 
tate, with  sulphuretted  hydrogen  water;  a  green  precipitate  with  ammonio- 


'  GrifTiu's  Chem.  Recreat.  8th  edit.  140. 

2  Ilavd.  f/.  Reag.  u.  Zarh'f/unr/sli'Iirr,  ii.  208,  Lumpo,  1830. 

•''  London  Medical  Gazette,  x.vii.  fit 3. 
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sulphate  of  copper ;  a  yellow  precipitate  with  amraonio-iiitrate  of  silver ;  it 
evolves  arseniuretted  hydrogen  gas  when  mixed  with  zinc,  and  either  sulphuric 
or  hydrochloric  acid  {Marsh's  test) ;  and  lastly,  wlien  boiled  with  hydro- 
chloric acid  and  clean  copper  foil,  it  gives  a  grey  metallic  coating  to  the  latter 
I  Re  ill  sell  s  test).    These  tests  require  individual  notice.  _ 

1.  Lime  Water.— Lime  water  (CaO  +  Aq)  occasions  a  white  precipitate 
{arsenite  of  lime,  2CaO,As03)  with  a  solution  of  arsenious  acid.  ihe 
precipitate  is  soluble  in  most  acids. 

The  impedimentsio  the  operation  of  this  test  are,  a  large  quantity  of  water  and  free  acids, 
which  hold  it  m  solution,  and  gelatinous  and  oleaginous  hquids,  which  keep  it  suspended. 

"IXk  fallacies  of  this  test  arc,  carbonates,  oxalates,  tartrates,  and  phosphates,  which  also 
tlirow  down  white  precipitates  with  lime  water.  On  the  whole,  it  is  a  test  ot  very  little 
value. 

2.  Ammonio-sulpJuite  of  Copper.— li  a  dilute  solution  of  ammonio- 
sulphate  of  copper  (CuO,2N£-P,HO,S03)  be  added  to  a  solution  of  arsenious 
acid,  a  pale  green  precipitate  [arsenite  of  copper,  2CuO,As03_  SJ\  called 
Scheele's  green),  soluble  both  in  nitric  acid  and  ammonia,  is  obtained, 
and  sulphate  of  ammonia,  with  excess  of  ammonia.,  remains  in  solution. 
This  test  is  prepared  as  follows :— Add  (cautiously)  liquor  ammoniss  to  a 
diluted  solution  of  the  sulphate  of  copper,  so  as  to  re-dissolve  the  oxide  of 
copper,  which  it  at  first  throws  down.  Care  must  be  taken  not  to  employ  too 
much  alkah,  otherwise  the  test  will  not  act.  Moreover,  the  solution  must 
not  be  concentrated,  or  no  precipitate  will  be  obtained.  This  test,  though 
characteristic  when  cautiously  applied,  is  not  very  deHcate. 

The  impediments-iQ  the  action  of  this  test  are  astringents,  as  tea,  infusion  of  galls,  &c. 
which  prevent  its  acting  characteristically.  , 

The  fallacies  to  be  guarded  against  are,  yellow-coloured  and  other  oi-ganic  fluids,  as 
decoction  of  onions,  which  give  a  green  colour,  and  slight  precipitate  (witli  the  blue  test) 
even  though  no  arsenic  be  present, 

3.  Ammonia-nitrate  of  Silver  :  Humes  lest— 11  a  solution  of  ammonio- 
nitrate  of  silver  (AgO,2NH^N05)  added  to  a  solution  of  arsenious  acid,  a 
yellow  precipitate  (arsenite  of  silver,  2AgO,AsO")  takes  place,  and  nitrate  of 
ammonia,  with  excess  of  ammonia,  remains  in  solution.  The  precipitate  is 
soluble  in  liquid  nitric  acid,  in  solution  of  ammonia,  and  in  solution  of 
nitrate  of  ammonia.  The  mode  of  preparing  this  test  is  as  follows  : — Add 
a  few  drops  of  liquor  ammonias  to  a  solution  of  nitrate  of  silver,  so  that  the 
oxide  of  silver  which  the  alkali  at  first  throws  down  nlay  be  nearly,  but  not 
entirely,  redissolved  (see  Solutio  Argenti  Ammoniati,  E.)  Great  care  is 
requisite  to  add  neither  too  much  nor  too  little ;  for  if  too  much  be  employed, 
the  solution  will  not  occasion  any  preci))itate  with  arsenious  acid ;  and  if 
too  little,  it  will  ])roduce  a  precipitate  (oAgO,^P05)  with  phosphate  of 
soda  (2NaO,HO,cPO°),  similar  in  colour  to  that  produced  with  arsenious 
acid.  The  only  certain  way  of  knowing  when  the  proper  quantity  has  been 
ern])loyed  is  to  test  the  solution.  Arsenious  acid,  but  not  phosphate  of  soda, 
ought  to  occasion  a  precipitate  with  it.  This  test  is  more  deHcate  than  the 
preceding  one. 

The  impedimerds  to  the  operation  of  this  test  are,  free  acids,  (as  hydrochloric,  nitric, 
acetic,  citric,  or  tartaric),  chlorides,  and  organic  matters.  The  acids  may  be  readily 
neutralised  by  an  alkali.    If  common  salt,  or  other  metallic  chloride,  be  present,  ammonio- 
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nitrate  of  silver  throws  down  a  white  precipitate  (AgCl,  chloride  of  silver),  even  tljoueii 
a  consKlcrable  quantity  of  arsenic  be  present.  To  obviate  this,  add  a  few  drops  of  nitric 
acid,  then  an  excess  of  a  solution  of  nitrate  of  silver.  i<llter  to  get  rid  of  the  precipitated 
chloride  of  silver,  and  apply  the  ammomo-uitratc  of  silver.  The  presence  of  much  oreauic 
matter  impedes  the  action  of  this  test. 

_  Animonio  nitrate  of  silver,  when  properly  prepared,  does  not  occasion  a  yellow  pre- 
cipitate with  any  substance  save  arsenious  acid  ;  and  hence  it  is  not  subject  iQ  -xas  fallacy 
of  that  kind.  If,  however,  it  be  not  properly  prepared,  it  may  occasion  a  yellow  precipi- 
tate {phosphate  of  silver,  3  AgO,cPO'')  with  phosphate  of  soda.  There  is  an  optical  fallacy 
against  which  the  student  ought  to  be  put  upon  his  guard :  if  ammonio-nitrate  of  silver 
be  added  to  certain  yellow  hquids  containing  common  salt,  a  white  precipitate  {chloride  of 
silver)  is  produced,  which,  seen  through  a  yellow  medium,  might,  by  a  careless  observer 
be  mistfdcen  for  a  yellow  precipitate.  ' 

4.  HijdromljyJmric  acid  {Sulphuretted  Hydrogen,  HS.) — This  test 
may  be  employed  either  in  the  gaseous  form,  or  'in  the  form  of  sulphuretted 
hydrogen  water  ;  but  the  former  is  to  be  preferred. 

If  _  sulphuretted  hydrogen  water  be  added  to  a  solution  of  arsenious  acid, 
the  liquid  is  rendered  yellow;  and  on  the  addition  of  a  few  drops  of  a  strong 
acid  (as  of  hydrocidoric  acid)  a  yellow  precipitate  {orpiment,  tersalphuret  of 
arsenic,  or  sulpharseiiious  acid,  AsS^)  falls.  If  the  gas  be  passed  through 
a  solution  of  arsenious  acid,  a  yellow  precipitate  (AsS'^)  is  produced,  while 
the  oxygen  of  the  arsenious  acid,  and  the  hydrogen  of  the  hydrosulphuric 

acid,  unite  to  form  water,  AsO^ -f  3HS= AsS3  + 3H0. 
In  order,  however,  for  this  effect  to  be  produced,  it  is 
necessary  that  the  liquid  be  slightly  acidified  by  some 
acid  (the  hydrochloric).  If  the  liquid  be  already  acid, 
we  must  neutralise  it  by  cautiously  adding  an  alkali,  and 
then  acidify  by  hydrochloric  acid.  In  applying  this  test 
we  may  place  the  suspected  liquid  in  the  test-tube,  or 
conical  test-glass  (tig.  123) ;  the  gas  being  developed 
in  a  common  Morence  flask  (or  two-necked  bottle)  : 
the  mouth  of  the  flask  is  closed  by  a  cork  perforated 
by  a  tube  curved  twice  at  right  angles. 

,,r  7  y.  •  I  J  There  is,  however,  an  obiection  to  this  mode  of  pro- 
Mode  of  passing  hydro-      -.  ,      -..   •>         ,   .  -ti  p 

sulphuric  acid  through  cedure  :  if  the  gas  be  disengaged  too  rapiddy,  it  fre- 
aii  arsenical  solution,  quently  carries  over  with  it  a  portion  of  the  ingredients 
(sulphuric  acid  and  sulphate  of  iron)  employed  in  gene- 
rating it,  and  thus  blackens  the  liquid  in  the  glass.  Hence  it  is  desirable 
that  it  should  be  washed,  by  passing  it  through  water,  before  it  is  allowed 
to  come  in  contact  with  the  arsenical  solution.  The  apparatus  (fig.  124) 
is,  therefore,  to  be  preferred  for  this  operation.  The  ingredients  for  produc- 
ing the  gas  are  contained  in  the  flask  a,  the  acid  being  introduced  by  the 
funnel  h.  The  disengaged  gas  is  washed  by  being  transmitted  through  the 
water  contained  in  the  bottle  c,  and  is  then  conveyed  into  the  arsenical  solu- 
tion contained  in  a  conical  test-glass. 

The  ingredients  for  developing  the  gas  are  a  metallic  sulphuret  (as  of 
iron  or  antimony)  and  sulphuric  or  hydrocliloric  acid.  (See  Hydro- 
Sulphuric  Acid.)  Sulphuret  of  iron  and  dilute  sulphuric  acid  are  to  be 
preferred.  [If  the  water  be  added  to  the  sulphuret,  and  about  one-fifth 
part  of  strong  sulphuric  acid  be  subsequently  added,  the  gas  is  copiously 
evolved  by  reason  of  the  heat  produced  on  the  admixture  of  the  acid  and 


Chauacteristics  op  a  Solution  of  the  Acid. 


691 


Pig.  124. 


^.j^ter.— Ed.]  After  the  gas  has  passed  tli rough  the  arsenical  liquid  for  a  few 
minutes,  portions  of  the  yellow  tersulphuret  of  arsenic  {urpiment)  hQgm  to  tall 
down.  The  separation  of  the  precipitate  is  promoted  by  ebulhtion,  and  the 
exposure  of  the  solution  for  a  few  hours  to  the  air. 

The  essential  characters  of  the  pre- 
cipitate are,  its  yellow  colour,  its  insolu- 
bility in  hydrochloric  acid,  its  rapid 
solution  in  liquor  ammoniaj,  forming  a 
colourless  and  very  limpid  liquid,  and 
its  yielding  metallic  arsenic  when  dried 
and  heated  with  either  soda-flux  or 
potash-flux.  "When  the  quantity  of  ter- 
sulphuret is  small,  some  difiiculty  may 
be  ex])erienced  in  removing  it  from  the 
filter  for  reduction.  The  readiest  way 
is  that  recommended  by  Devergie  : — 
Collect  it  on  the  filter  in  as  small  a  space 
as  possible;  then  wash  it  with  liquor 
ammonite,  which  dissolves  it.  The 
filtered  liquid  may  then  be  evaporated 
in  a  capsule  or  watch-glass :  the  am- 
monia flies  off,  and  leaves  the  sul- 
phuret. 


Apparatus  for  the  Passage  of  Sulphuretted 
Eydrogen  through  an  Arsenical  Solu- 
tion. 


Hydrosulplmric  acid  produces  yellow  precipitates  with  some  other  substa-nces,  as  well 
as  with  arsenious  acid :  aud,  therefore,  the  appearance  of  a  yellow  precipitate  on  the 
apphcation  of  hydrosulphuric  acid  does  not  prove  the  presence  of  arsenic.  _ 

1.  The  salts  of  cadmium  yield,  with  hydrosulphuric  acid,  a  yeUow  precipitate,  CdS;  but 
this  is  insoluble  in  liquor  ammonise,  and  soluble  in  hydrochloric  acid.  Cadmium  has  been 
detected  in  some  preparations  of  zinc.^ 

2.  Per  chloride  of  tin,  SnCP,  sold  for  the  use  of  dyers  under  the  name  of  spirit  of  tin, 
yields,  with  hydrosulphuric  acid,  a  yeUow  precipitate,  SnS-,  which  is  soluble,  though  with 
difficulty,  in  liquor  ammonise,  and  is  also  sduble  in  concentrated  hydrochloric  acid. 

A  solution  of  emetic  tartar  (KO,SbO^T)  yields,  with  hydrosulphuric  acid,  an  orange- 
red  precipitate,  SbS^ ;  which  is  soluble  both  in  hquor  ammonise  and  in  hydrochloric  acid. 
Dilute  solutions  of  emetic  tartar  yield  paler-coloured  precipitates,  somewhat  resembling 
those  produced  m  arsenical  solutions.  If  hydrosulphuric  acid  be  transmitted  through  a 
liquid  in  which  'pulvis  antimonialis  has  been  boiled,  the  solution  becomes  of  a  reddish 
yeUow  colour  (SbS*). 

Bihi/drosulphate  of  ammonia,  (Nff,2HS)  commonly  caUed  hydrosul-phuret  of  ^  ammonia, 
is  sometimes  employed  as  a  substitute  for  hydrosulphuric  acid,  an  acid  being  added 
at  the  time  of  employing  it,  to  neutralise  the  ammonia ;  but  it  is  hable  to  several  serious 
objections.  When  fresh  prepared,  it  causes  a  yeUow  precipitate  with  arsenious  acid, 
red  with  emetic  tartar,  and  black  with  solutions  of  lead ;  but  by  exposure  to  the  air  for  a 
day  or  two,  it  forms  a  white  precipitate  with  arsenious  acid,  yeUow  with  emetic  tartar, 
and  red  with  lead  ! 

Bihydrosulpliate  of  ammonia  occasions  yellow  precipitates  with  the  salts  of  cadmium, 
bichloride  of  tin,  and  emetic  tartar,  without  the  addition  of  an  acid,  and  therefore 
may  he  employed  to  distinguish  these  metallic  salts  from  arsenious  acid,  which  requires 
the*  addition  of  an  acid  to  enable  it  to  form  a  yeUow  precipitate  with  bihydrosulphate  of 
ammonia. 

5.  Nancent  hydrorjen:  Marsh's  test. — If  arsenious  acid  be  submitted  to 
the  action  of  nascent  hydrogen,  obtained  by  the  action  of  zinc  on  diluted 


Vide  Thomson's  Ulstory  of  Chemistry,  ii.  220. 
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sulphuric  aciil,  it  is  deoxidised,  As03-|-6Zii  +  6(nO,S03)  =  6(ZiiO,SO^) + 
AsIP  +  SllO,  and  evolves  arseniuretted  liydrogeu  gas,  AsiP.  This  gas  is 
recognised  by  the  following  properties  :— 1,  it  has  an  alliaceous  odour ;  2,  it 
burns  with  a  bluish-white  flame,  and  the  evolution  of  a  white  smoke  (arsenious 
acid)  ;  3,  its  flame  deposits  on  a  cold  plate  of  glass,  mica,  or  porcelain,  held 
in  the  upper  part  of  the  flame,  a  black  spot  or  ring  surrounded  by  a  larger 
white  ring  of  arsenious  acid ;  4,  if  the  gas  be  transmitted  through  a  glass 
tube  heated  to  dull  redness,  it  is  decomposed  into  its  constituents,  the  metallic 
arsenic  being  deposited  in  the  tube  ;  5,  if  arseniuretted  hydrogen  be  trans- 
mitted through  a  solution  of  nitrate  of  silver,  free  nitric  and  arsenious  acids 
are  formed  in  solution,  while  metallic  silver  is  precipitated.  [This  re- 
duction, of  silver  may  be  conveniently  shown  by  wetting  a  piece  of  bibulous 
paper  with  a  solution  of  nitrate  of  silver,  and  exposing  it  to  a  current  of  the 
gas.— Ed.] 

This  process,  which  is  the  discovery  of  the  late  Mr.  Marsh,i  of  Woolwich, 
maybe  thus  applied  :— Mix  a  small  portion  of  the  suspected  liquid  with  some 
diluted  sulphuric  acid  (1  part  of  pure  oil  of  vitriol  and  7  or  8  parts  of  water), 
and  pour  the  mixture  over  some  pieces  of  zinc  previously  introduced  into  a 
proper  apparatus  :  bubbles  of  air  immediately  make  their  appearance.  If  no 
arsenious  acid  be  present,  the  evolved  gas  is  hydrogen  ;  but  if  the  liquor  hold 
arsenic  in  solution,  arseniuretted  hydrogen  gas  is  formed.  Care  must  be 
taken  not  to  apply  a  lighted  taper  to  the  jet  of  gas  before  the  air  is  expelled,  or  an 
explosion  may  be  the  result.  This  gas  is  recognised  by  the  before-mentioned 
characters^  which,  on  account  of  their  importance,  require  separate  exami- 
nation : — 

a.  It  has  an  alliaceous  odour. 

/3.  It  burns  with  a  bluish-white  flame  and  the  evolution  of  a  whitish  smoke 
(AsH2+60  =  As03-j-3HO).  If  a  plate  of  mica  (commonly  termed  talc)  or 
of  common  window  glass,  or  of  porcelain  (as  a  white  saucer  or  dinner  plate), 
be  held  a  short  distance  above  the  flames,  arsenious  acid  in  a  finely  pulverulent 
state  is  deposited  on  it,  forming  a  white  crust :  if  the  plate  be  depressed  so  as 
to  cut  the  flamCj  and  thereby  slightly  to  impede  the  combustion  of  the  gas,  a 
blackish  stain  is  also  obtained;  this  in  the  centre  is  metallic  arsenic,  and  in 
the  circumference  either  the  oxide  of  arsenic,  AsO  [?],  or  the  hydruret  of 
arsenic,  AsH^.  Around  the  black  stain  a  white  film  of  arsenious  acid  is 
deposited.  [The  arsenical  stain  is  generally  of  a  hair-brown  colour,  especially 
at  the  circumference  :  it  is  thus  known  from  the  antimonial  stain  obtained 
under  similar  circumstances,  which  is  of  a  deep  black. — 'Ed.]  Both  the 
black  and  white  deposits  may  be  readily  and  simultaneously  procured  by 
holding  vertically  over  the  flame  a  test-tube,  or  a  tube  of  glass  nine  or  ten 
inches  long  and  a  quarter  or  half  an  inch  in  diameter :  the  tube  becomes 
lined  for  the  space  of  several  inches  with  metalHc  arsenic  and  arsenious  acid, 
and  the  garlic  odour  can  be  detected  at  either  end  of  the  open  tube.  A  small 
glass  funnel  may  be  substituted  for  the  tube. 

In  order  to  prove  that  the  white  deposit  is  arsenious  acid,  and  thereby  that 
the  gas  was  arseniuretted  hydrogen,  a  solution  of  the  arsenious  acid  should  be 
obtained,  and  the  hquid  tests  for- this  body  appHed  to  it.  To  obtain  solutions  of 
the  acid,  let  the  flame  successively  play  beneath  three  or  four  drops  of  water 


'  Transadions  of  the  Societi/  of  Arts,  li.  06;  also,  London  Medical  Gasette^  xviii.  050. 
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placed  separately  on  the  under  side  of  the  plate  of  mica;  then  apply  the  liquid 
tests  for  arsenic  before  mentioned. ^  Or  apply  separate  drops  of  tlic  liquid 
tests  themselves  to  the  plate,  and  tlien  let  the  flame  play  on  them  successively 
for  a  few  minutes  :  the  characteristic  effects  of  arsenious  acid  will  be  obtained, 
[One  mode  of  procuring  the  yellow  arsenite  of  silver  is  to  moisten  a  white 
saucer  with  the  ammonio-nitrate  of  silver,  and  to  hold  it  inverted  {i.e.  with  the 
wetted  side  downwards)  at  a  sufficient  height  above  the  flame  to  receive  and 
fix  the  white  vapour  (arsenious  acid)  produced  by  combustion. — Ed.] 

Various  forms  of  apparatus  may  be  used  for  tliis  experiment.  That  employed  by  Mr. 
Mai-sh  is  a  simple  glass  tube,  bent  like  a  syphoii  (fig.  125).  A  bit  of  glass  rod  is  dropped 
iuto  the  shorter  leg,  then  a  piece  of  clean  sheet  zinc :  the  stop-cock  and  jet  are  after- 
wards to  be  inserted.  The  suspected  Hquid,  mixed  with  the  dilute  acid  before  mentioned, 
is  to  be  then  poured  into  the  long  leg.  Effervescence  is  then  produced,  and  after  allowing 
the  air  to  be  expelled,  the  stop-cock  is  to  be  closed ;  and  when  a  sufficient  accumulation 
of  gas  has  taken  place,  it  is  again  to  be  opened,  and  the  gas  ignited.  When  the  matter 
to  be  examined  was  very  small  in  quantity,  Mr.  Marsh  put  the  suspected  liquid,  the  acid, 
and  the  zinc,  in  a  little  glass  bucket  (fig.  126,  ff),  attached  to  the  stop-cock  by  a  platinum 


EiG.  126.     Fig.  125. 


Fig  127. 


Modification  ofMarsKs  Apparatus. 


Fig.  128. 


MarsKs  Apparatus. 

Fio.  125. — a.  A  syphon  tube.    I.  Stop-cock. 

c.  Wooden  block,  d.  The 
pillar.  1?,  e.  Caoutchouc  slips, 
to  fasten  the  tube  to  the  pillar. 
f.  Plate  of  mi(!a  or  glass. 

Fjg.  126.— Small  glass  bucket. 


Simple  Mode  of  applying  Marsh's  Test. 


'  Ilcrapath,  London  Medical  Gazette,  vol.  xviii.  889. 
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wire,  and  then  iiitrodnccd  into  it  the  short  leg  of  the  syphon,  ])reviously  filled  willi 
common  water.  Wlicn  the  (luuntity  ol"  arsenical  Uqnor  to  be  tested  is  large,  an  inverted 
bell-glass  with  a  ston-cock  attached  may  be  used.  The  zinc  is  suspended  within.  The 
bell  glass  is  immersed  in  the  diluted  acid  to  which  the  suspected  luiuor  is  added.  Tiiis 
apparatus  is  similar  to  that  used  for  obtaining  fire  by  the  aid  of  a  stream  of  hydro"-on  gas 
thrown  on  spongy  platinum. 

A  modification  (lig.  127)  of  Mr.  Marsh's  apparatus  is  supplied  with  two  bulbs,  one  in 
each  leg  of  the  instrument,  and  presents  some  advantages  over  the  simple  syphon  tube  : 
thus  it  enables  us  to  collect  a  larger  quantity  of  gas,  while  the  bulb  assists  in  checkmg 
frothing  by  breaking  the  bubbles. 

But  the  simplest,  cheapest,  and  often  the  most  useful  form  of  apparatus,  is  a  two-ounce 
wide-mouthed  phial,  with  a  cork  perforated  by  a  glass  tube  or  tobacco-pipe  (as  in  fig.  128). 
It  presents  this  great  advantage,  that  wc  can  employ  a  fresh  apparatus  for  every  experi- 
ment, and  thus  avoid  all  possibility  of  contamination  from  arsenical  liquids  used  in  pre- 
vious experiments.  [The  great  disadvantage  is,  that  the  gas  is  continually  escaping,  and 
a  large  portion  of  the  arsenic  must  therefore  be  lost.— Ed.j 

_  Dr.  Letheby'  has  suggested  some  useful  modifications  in  this  apparatus.  If  an  addi- 
tional small  bulb  be  blown  between  the  stop-cock  and  the  bulb  a,  fig.  123,  it  serves  to 
break  the  bubbles  or  froth.  Moreover,  if  the  cross-piece  b  be  doubly  bent,  thus  it 
prevents  the  retrogression  of  the  gas  from  the  bulb  a  to  the  bulb  c. 

y.  If  arseniuretted  hydrogen  be  subjected  to  a  red  heat  it  is  decomposed 
into  arsenicum,  or  metallic  arsenic,  which  is  deposited  in  a  blight  metallic 
ring,  and  into  hydrogen  gas,  which  escapes.  The  gas  may  be  generated  in 
a  double-necked  bottle,  or  in  a  wide-mouthed  bottle,  closed  by  a  cork  bored 
with  two  holes  (fig.  129),  and  may  be  allowed  to  escape  by  a  hoiizontal  tube 
(made  of  difficultly  fusible  glass),  which  may  be  heated  by  a  large-wicked  spirit 
lamp.  The  gas  is  decomposed  by  the  heat :  and  the  arsenicum  is  deposited 
in  the  form  of  a  metallic  ring,  beyond  the  flame  and  nearer  the  aperture. 

Fig.  129. 


'  c 


Apparatus  for  suhjedinrj  Arseniuretted  Eydrogen  to  the  action  of  Beat  or  of  Nitrate  of  Silver. 


a.  Bottle  for  generating  the  arseniuretted  hy- 
drogen. 

d.  Funnel,  or  tube,  by  which  the  sulphuric  acid 
and  arsenical  liquor  are  introduced  into  the 
bottle. 

c.  Escape-tube,  supplied  with  a  bulb,  to  con- 

dense any  liquid  which  may  rise  from  the 
bottle, 

d.  Wider  tube,  loosely  fdled  with  asbestos  [or 

cotton  wool]  to  impede  the  passage  of  any 
water.    'L'liis  is  not  essential. 


t. 


Narrow  tube  of  difficultly  fusible  glass,  drawn 

out  to  a  fine  point  at  the  extremity. 
Spirit  lamp. 

Curved  and  perforated  metallic  plate  (coi)pcr, 
zinc,  or  tinned  iron),  to  snpport  (he  glass- 
tube  iu  the  event  of  its  softening  by  the  heat. 

Curved  glass-tube,  which  may  be  substituted 
for  the  tube  e,  when  the  gas  is  to  be  passed 
through  a  solution  of  nitrate  of  silver. 

Test-gla'ss,  containing  a  solution  of  nitrate  of 
silver. 


«  jp/iarm.  Joimi.  vol.  v.  p.  167,  1845. 
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The  detection  of  arscniurcttcd  hydron^cn  by  heat  was  suggested  by  Liebig,  33er/ehus 
and  Chevallier.=»  Some  useful  and  "practical  improvements  ni  the  mode  ot  appiym^  ^  us 
test  were  suggested  by  MM.  Kreppelin  and  Kampmaun.-*  The  Conmnssioners  appoiUea 
by  the  French  Acadeiuy  introduced  some  additional  modifications  ot  the  experiment.  _  -tne 
latter  recommend  that  tlie  tube  e  should  be  coated  with  gold  or  silver  leal,  and  suDjeciea 
to  the  heat  of  a  coal  lire,  which  is  preferred  to  the  spirit-lamp  flame,  as  it  more  cflectuaiiy 
decomposes  the  gas.  But  it  complicates  the  operation,  and  renders  it  much  more  dillicuit 
of  performance.  The  arsenicum  deposited  in  the  tube  may  be  recognised  by  its  pliysicai 
and  chemical  properties  before  described  (see  ante,  o.  682).  If  the  arsemuretted 
hydrogen  be  completely  decomposed,  hydrogen  only  will  be  evolved  by  the  extremity  oi 
the  tube  e.  But  as  a  portion  of  gas  may  escape  decomposition,  the  jet  should  be  set  liie 
to,  and  attempts  made  to  obtain  arsenical  spots  on  a  plate  of  porcelain. 

g.  If  the  arseniuretted  hydrogen  be  passed  through  a  sohition  of  nitrate 
of  silver,  a  mutual  reaction  between  these  substances  is  effected.  Black 
metallic  flocculi  are  deposited,  and  a  solution  of  arsenious  acid  obtained,  mixed 
with  free  nitric  acid,  6(AgO,NO^)  +  AsH3  =  6Ag+ AsO^  +  SHO  +  6^0^. 
Hydrochloric  acid  is  then  to  be  cautiously  added  to  the  decanted  hquor,  to 
convert  the  excess  of  nitrate  of  silver  into  the  insoluble  white  chloride  of 
silver.  The  filtered  liquor  may  then  be  tested  for  arsenious  acid.  Or  it 
may  be  evaporated  to  dryness,  during  which  operation  the  nitric  acid  oxidises 
the  arsenious  acid,  and  converts  it  into  arsenic  acid,  AsO^,  which  constitutes 
the  dry  residuum.  This  yields  a  brick-red  precipitate,  3AgO,As05,  ^ith  a 
solution  of  nitrate  of  silver.  The  concentrated  solution  may  be  transferred  to 
Marsh's  apparatus,  and  thus  tested. 

This  process  was  suggested  by  Lassaigne.^  It  has  been  adopted  by  the  Commissioners 
appointed  by  the  French  Academy.''  It  is  a  very  valuable  mode  of  using  Marsh's  test,  and 
prevents  the  loss  of  the  first  portions  of  gas.  The  apparatus  fitted  for  employing 
Lassaigne's  test  has  been  already  described  and  figured  (see  ante,  p.  694,  fig.  129,  li). 
The  black  flocculi  produced  in  a  solution  of  nitrate  of  silver  by  arseniuretted  hydrogen 
are  regarded  by  Lassaigne  as  metallic  silver,  by  Graham^  as  arseniuret  of  silver.  _  It 
appears  to  me  to  be  metallic  silver  contaminated  by  some  intimately  adherent  arsenious 
acid,  which  can  be  removed  by  repeated  washing  and  boiling  in  water,  and  especially  by 
washing  with  an  alkaline  solution. 

In  the  performance  of  Marsh's  test  there  are  several  impediments  and 
fallacies,  with  which  the  student  should  be  acquainted. 

a.  The  impediments  to  the  operation  of  Marsh's  test  are,  organic  liquids  (as  porter,  soup, 
.  contents  of  the  stomach,  &c.)  which  occasion  great  frothing,  and  choke  up  the  jet.  To 
ob\date  this,  various  methods  have  been  advised;  such  as  greasing  or  oilmg  the  interior 
of  the  short  leg  of  the  apparatus  ;  putting  a  layer  of  alcohol  or  ou  on  the  surface  of  the 
liquid  in  the  short  limb,  and  placing  the  apparatus  aside  for  an  hour  or  two  to  allow  the 
bubbles  to  burst.  These  methods  are  all  more  or  less  objectionable.  They  either  imper- 
fectly fulfil  the  object  intended,  or  they  mask  somewhat  the  qualities  of  the  arseniuretted 
hydrogen.  The  best  mode  of  proceeding  in  these  cases  is  to  remove  the  arsenic  from  the 
liquid  by  Eeinsch's  process  hereafter  noticed  (see  p.  697).  But  if  it  be  thought  desirable 
to  get  rid  of  the  organic  matter,  the  arsenical  liquor  should  be  evaporated  to  dryness,  and 
charred  either  by  heat,  veiy  CElutiously  applied,  or  by  means  of  oil  of  vitriol.    Danger  and 


'  Journal  de  Fharmacie^  t.  xxiii.  p.  568. 

"  Ibid.  t.  xxiv.  p.  180. 

3  Journ.  de  C/dm.  lied.  t.  v.  2e  Ser.  380. 

*  Journ.  de  Pharmricie,  t.  xxvii.  p.  480;  Land.  Med.  Gaz.  Aug.  20,  1841. 
^  Uid.  t.  xxvii.  p.  425. 
Journal  de  CIdm.  MM.  t.  vii.  2e  Ser.  p.  638. 

Journal  de  Pliarmacie,  t.  xxvii.  p.  425  ;  also,  Lond.  Med.  Gaz.  Aug.  20,  1841. 
^  Elements  of  Chemidnj,  p.  635. 
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Flandiu'  give  the  following  darecUoiis  for  its  execution  -.-Add  to  the  organic  matter  cou- 
tamod  in  a  porcekim  caimle,  ■}  of  its  weight  of  sulphuric  acid,  and  lieat\iutil  vapours  of 

hIKT'tI  oi'''''"''  ^'^'""'^'■''^./''■•'''••^^^r'^^^'^'  ^'""^  '^"'•'"K  ^i^^  concentration  it  is 
fZiof(  wi!  nn^""'' 1  ^""^^'-^^^y  stirred  with  a  glass  rod.  The  carbonisation  is 
efFcc  cd  without  any  swelling  or  frothing,  and  is  to  be  continued  until  the  charcoal  is 

k  S  ■  'I'/f' '^'^^'T  °^  ^r^'^"*''^*^^'^  nitric  acid  or  ni.ro-nmriatic  acid 

is  to  be  added  by  means  of  a  pipette,  when  the  capsule  is  cold.  This  converts  the  ar^e- 
mous  acid  mto  tjc  more  soluble  arsenic  acid.  The  mixture  is  then  to  be  evaporated  to 
dryness,  treated  with  boiling  water,  and  the  limpid  liquor  introduced  into  Marsii's  apim- 
ratus,  m  which  It  never  froths.  Kitric  acid  or  nitrate  of  potash  is  sometimes  used  1o 
char  orgamc  matter;  _ but  it  is  less  manageable  than  sulphuric  acid ;  for  towards  the  end 
lost     ^''^^^"'"'^''^       ^'^'^''^^      P''^^'^^*  deflagration,  by  which  part  of  the  arsenic  is 

/3.  The  fallacies  of  this  test  arise  from  the  presence  of  either  antimony  or  imperfectly 
charred  organic  matter  m  the  suspected  liquid,  or  from  the  employment  of  either  zinc  or 
sulphuric  acid  coutammated  with  arsenic.  A  solution  of  emetic  tartar  (KO  SbO'  T) 
placed  in  Marsh's  apparatus  (with  zinc  and  dUute  sulphuric  acid),  evolves  anlimoniureited 
liydrogen  gas  (SbH'*).  _Tlie  oxide  of  antimony  cout_ained  in  the  emetic  tartar  undero-oes 
deoxidation  KO,Sb03,T+6Zn+6(HO,SO='):=KO,T+6(ZnO,S03)  +  Sbff +3H0.  Anti- 
moniuretted  hydi-ogeu  gas  agrees  in  several  of  its  characters  with  arseniuretted  hydrogen.'-i 
ihus  it  has  a  pecuhar  odoui-  which  might  be  mistaken  for  that  of  arseniuretted  hydroo-eii 
though  it  IS  not  alhaceous.  It  burns  in  the  air  with  a  pale  bluish-green  llame,  and^'the 
deposition  (on  mica,  glass,  or  porcelain)  of  a  black  stain  (metalUc  antimony  ?),  which  is 
surrounded  by  a  white  one  of  oxide  of  antimony  (SbO^).,  Moreover,  the  action  of  hydro- 
sulphuric  acid  and  of  ammonio-sulphate  of  copper  on  the  oxide  of  antimony  produces 
colours  similar  to  those  generated  by  the  action  of  these  tests  on  arsenious  acid. 
IFurthermore,  when  heated  during  its  passage  through  a  glass  tube,  antimoniuretted 
hydrogen  is  decomposed,  and  deposits  a  dark  metallic  crust.  It  also  occasions  a  black 
deposit  of  antimoniuret  of  silver  in  a  solution  of  nitrate  of  silver,  3(AgO,NO^)  +  Sbff= 
Ag^Sb+SNC+SHO.  '   V  a  '  )^ 

The  antimonial  is  distinguished  from  the  arsenical  crust  by  the  following  characters  :— 
First,  the  dark  stain  is  less  bright  and  metallic  than  the  arsenical  one,  an^,  when  viewed 
by  transmitted  liglit,  is  smoky  black ;  whereas  that  of  arsenic  is  brown.  Secondly,  if 
the  flame  be  allowed  to  play  on  a  solution  of  ammonio-nitrate  of  silver,  placed  on  the 
tinder  surface  of  a  plate  of  mica,  no  yellow  arsenite  of  silver  is  obtamed.  Thirdly,  the 
greater  volatility  pf  arsenicum,  and  its  conversion  into  octohedral  cijstals  of  arsenious 
acid,^  may  serve,  in  some  cases,  to  distinguish  it  from  antimony.  Fourthly,  the  solubility 
of  arsenious  acid,  and  the  reaction  of  the  before-mentioned  liquid  tests  on  the  solution, 
will  distinguish  it  froin  oxide  of  antimony,  which  is  insoluble.  Fifthly,  if  antimoniuretted 
hydrogen  be  conveyed  into  a  solution  of  nitrate  of  silver,  no  arsenious  or  arsenic  acid  can 
be  detected  by  the  tests  before  directed  to  be  used  for  arseniuretted  hydrogen.  Lastly, 
the  metallic  crust  obtained  by  submitting  a  current  of  the  gas  to  heat  presents  some 
distinguishing  characters :  the  arsenical  crust  is  always  deposited  in  the  more  distant  or 
anterior  part  of  the  tube ;  whereas  the  antimonial  one  is  first  deposited  on  the  heated  j)art 
of  the  tube,  and  by  continuing  the  heat  we  obtain  two  rings — one  in  the  anterior  or  more 
distant,  the  other  in  the  posterior  or  less  distant,  part  of  the  tube. 

In  employing  Marsh's  process,  great  care  must  be  taken  that  the  process  be  perfectly 
clean,  and  tliat  fresh  zinc  and  acid  liquor  be  used  for  every  experiment.  It  has  been 
already  stated  that  sulphuric  acid  frequently  contains  arsenious  acid.  The  experi- 
menter should  also  be  fully  aware  of  the  possibility  of  the  zinc,  or  even  the  brass- 
work  of  the  apparatus,  contaming  minute  traces  of  arsenic;  hence  the  necessity  of 
examining  the  qualities  of  the  hydrogen  flame  before  adding  the  suspected  arsonicid 
liquid.  It  has  been  shown  by  Mohr''  that  zinc  which  had  been  used,  but  afterwards  care- 
fully washed  both  in  water  and  acid,  retained  sufficient  arsenic  to  produce  the  usual  effects 


'  Journal  de  Pharmacie,  t.  xxvii.  p.  411-412. 

'  Mr.  L.  'I'homsoii,  Loud,  and  Edinb.  Phil.  Magazine,  Muy  1837 ;  also  Pfaff,  Pharmaceidi^dies 
Cmlral-BlaU  fur  J  838.  S.  G5. 

Dr.  E.  'I'linicr's  (Jhmnhlnj,  hv  W.  Turner. 
^  Journ.  de  Pharm,  t.  xxiii.  503, 
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on  the  hyclroo-ea  flume.    Messrs.  Danger  and  Mandin)  have  asserted  and  ^^eir  stateme^^^^^^ 
are  conlirniccfbytlic  report  of  tlie  conumssioners  ot  the  French  Academy,nhat  unpu- 
Ltly  Soa  se^l  organic  nuatier  introduced  into  Marsh's  apparatns  n.ay  deposit  on  glas  , 
oTporXin,  crusts  w        strongly  simulate  those  obt.anied  from  arsemcal  substauces 
Those  non-arsenical  spots  are  composed  of  sulphite  anc  phosphite  of  ammonia  mi'^^d 
small  quantity  of  organic  matier.    They,  dissolve  with  diihenlty  m  nitric  acid ;  a  d  the 
residue,  obtained  by  evaporating  the  mtne  so  ution  to  dryness  yields,  on  the  ^^ddition  o 
nitrate  of  silver,  a  yellow  precipitate  of  phosnhate  of  silver.    The  true  arsenical  spots  on 
the  other  hand,  dissolve  readily  in  nitric  acid ;  and  the  residue  obtained  by  eyapcnatmg 
the  nitric  solution  to  dryness  forms,  with  nitrate  of  silver,  a  brick-red  precipitate  of  arse- 
niate  of  silver. 

6  Reinsch's  process.— "IXris  test  was  proposed  by  Eeinscli.^  If  an  aqueous 
solution  of  arsenious  acid  be  boiled  with  pure  hydrochloric  acid  and  clean 
copper  foil,  or  fine  copper  gauze,  or  copper  wire,  the  latter  acquires  an  n-on- 
grey  metallic  coating  of  metallic  arsenic.  AsO^  +  3Cu  =  As  -f  3CuO.  If  _ the 
coated  copper  be  washed,  dried,  cut  into  small  pieces,  and  then  heated  m  a 
o-lasstube  by  the  flame  of  a  spirit  lamp,  the  metallic  arsenic  is  volatihsed,  and, 
if  the  experiment  be  performed  in  a  tube  of  very  small  diameter,  it  sometimes 
yields  a  metallic  ring;  but  in  general  it  becomes  oxidised,  and  yields  a  sublimate 
of  minute  octohedral  crystals  (AsO^).  If  the  coating  be  sufficiently  thick,  it 
may  be  scraped  from  the  copper  and  heated  alone  in  the  tube.  The  obtained 
arsenious  acid  should  be  dissolved  in  water  and  tested  with  aramonio-nitrate 
of  silver  and  hydrosulphuric  acid  (see  ante,  p.  689).  Moreover,  the  solution 
may  be  introduced  into  Marsh's  apparatus,  and  the  evolved  gas  tested  as 
before  directed  (see  ante,  p.  692). 

.Ur.  Christison  recommends  that  the  arsenical  solution  be  mixed  with  one- 
tenth  of  its  volume  of  hydrochloric  acid  :  Dr.  Taylor  employs  one-sixth  part. 
[When  the  quantity  of  arsenic  is  small,  and  is  diffused  through  much  organic 
matter,  the  proportion  of  acid  required  is  larger  than  under  other  circum- 
stances.—Ed.]  The  copper  may  be  obtained  in  foil  of  any  required  thinness  [but 
the  best  form  of  copper  to  use  is  woven  copper  gauze. — Ed.]  The  time  required 
for  the  ebuUition  will  vary  according  to  the  strength  of  the  arsenical  solution. 
When  this  is  weak,  the  boiling  should  be  continued  for  at  least  half  an  hour. 
In  conducting  this  process,  care  must  be  taken  that  the  hydrochloric  acid  be 
free  from  arsenic.  This  may  be  readily  ascertained  by  boiling  it  with  water 
and  clean  copper  prior  to  the  addition  of  the  suspected  liquor, 

Reinsch's  process  is  vahiable  rather  as  yielding  a  ready  means  of  abstracting  arsenic 
from  its  solution,  than  as  furnishing  a  new  character  or  test  for  this  substance.  When 
the  quantitv  of  arsenious  acid  contained  in  the  latter  is  very  small,  some  difficulty  may  be 
found  in  effecting  its  complete  separation  from  the  copper  in  the  form  of  a  distinctly 
recognisable  sublimate.  [In  this  case,  the  copper-gauze  should  not  be  removed  until  after 
the  lapse  of  from  half  an  hour  to  three  quarters  of  an  hour.  _  During  this  time,  the  liquid 
sliould  be  kept  at  the  boiling  point,  and  pure  hydrochloric  acid  added  occasionally  to  make 
up  for  the  loss.  The  copper,  although  no  arsenic  be  present,  will,  under  these  circum- 
stances, often  acqune  a  dull  coatmg  (oxychloride).  This  is  known  by  its  being  almost 
entirely  removed  when  the  tarnished  copper  is  washed  under  a  current  of  water.  The 
arsenical  deposit  has  a  true  metallic  lustre,  and  cannot  be  removed  by  mere  washing.  It 
varies  in  tint  from  a  violet  blue  to  a  deep  iron  grey,  according  to  the  amount  of  arsen'c 
deposited.  The  copper-gauze,  when  removed  from  the  liquid,  should  be  well  washed  in 
water,  then  in  alcohol,  and  if  necessary  in  ether  :— this  clears  the  metal  from  all  traces  of 


'  Journ.  di!  Fharm.  i.  xxvli.  p.  410. 
2  IMd.  p.  428. 
Journ.  fiir  praktischen  Chemic,  Bd.  x.\iv.  S.  242,  1842. 
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organic  matter,    l^ie  gauze,  cut  up  into  lil  tie  slips,  rolled  into  pellets  and  introduced 
sucecssively  ,n  o  a  tube  of  small  bore,  readily  yields,  by  tbe  aid      a  genUe  1  eat  1 
app  led  a  crystalline  ring,  so  minute  that  it  somelimes  recpiircs  a  powef of  .30   d  ainS 
under  the  microscope  to  bring  out  the  oclohedral  crystals:  tl  67^111  t  e.  K 

tetocl  bv  n  ntc  7S;"'V'  fr""''^^  ^^T""'^  "^"^  ^'^^'^^  and  ll  e  resi£ 
shS  brdc  5  r  P^'l^T'        P"';^'^'^  °f         holding  the  sublimate 

slK mid  be  detciclied  by  the  file  broken,  and  heated  with  a  few  drops  of  nitric  acid  in  a  short 
wide  tube  by  the  aid  of  a  saud-bath.  The  silver  test  should  not  be  app  ed  imtH  evc^^^^ 
trace  of  nitric  acid  has  been  expelled.— Ed.]  -^ppiiLu  unm  every 

The/allacies  of  lleinsch's  process  are,  tliat  many  liquids  will  communicate  a  stain  to 
copper,  and  some  even  wiU  cause  the  formation  of'a  metallic  coatbr  In  al  c^es  there 

ore,  the  proo  of  the  presence  of  arsenic  must  depend,  not  on  the  mere  produSn  of  a 
stain  or  metallic  coating  but  on  the  subsequent  conversion  of  this  coating  into  well-marked 
crystals  of  arsenious  aeid;  and  this  must  be  identified  by  the  characters  "before  mentioned 

.  Jolutious  of  mercury  and  silver  yield  metallic  deposits  without  boiling.  Those  of  tiu 
and  lead  tamsh  the  copper,  bat  yield  no  decided  metaUic  deposit  (Dn  Alfred  Tavlor) 
J3ismuth  and  antimony  are  the  metals  whose  solutions  yield  metaUic  deposits  by  Reinsch's 
process  which  most  closely  resemble  that  produced  by  arsenic.  "There  is  one  answer 
to  all  ot  these  objections;  namely,  that,  from  the  arsenical  deposit,  octohedral  crystals  of 
arsenious  acid  may  be  procured  by  slowlf/  heating  the  slip  of  copper,  or  the  grey  deposit 
from  It,  m  the  reduction  tube.  .  .  .  If  a  deposit  take  place  on  copper,  but  crystis  of 
arsenious  acid  cannot  be  obtained  by  heating  it,  then  the  evidence  of  the  presence  of 
arsenic  is  defective."  ^  '■ 

Dr.  Letheby  s  has  proposed  to  substitute  zinc  for  copper,  and  nitric  acid  for  hydrochloric 
acid.  J  he  metallic  arsenic  is  thrown  down  on  the  zinc,  which,  when  mixed  wth  water 
and  sulphuric  acid,  and  placed  m  Marsh's  apparatus,  evolves  arseniuretted  hydrogen. 

y.  Detectionof  Arsenious  Acid  contained  in,  or  mixed  with.  Organic  Substances 

—  I  sliall  confine  myself  to  a  brief  notice  of  the  modes  of  detecting  arsenious 
acid  when  mixed  with,  or  contained  in,  organic  substances,  such  as  articles  of 
food,  the  contents  of  the  gastro-intestinal  tube,  the  viscera  (especially  tlie 
stomach  and  liver),  the  muscles  and  the  urine.  Por  further  details,  the  reader 
is  referred  to  the  valuable  works  on  toxicology  of  Drs.  Christison  and  Alfred 
Taylor. 

When  arsenic  is  swallowed  it  becomes  absorbed  into  the  blood,  circulates 
through  the  body,  contaminates  the  various  tissues,  and  is  ultimately  eliminated 
(should  the  patient  survive)  by  the  kidneys.    Hence,  in  toxicological  inves- 
tigations, it  becomes  necessary  to  submit  to  examination,  not  only  the  sohds 
or  liquids  in  which  the  poison  is  suspected  to  have  been  administered,  and  the 
contents  of  the  stomach  and  bowels,  but  also  the  stomach  itself,  the  liver,  the 
muscles  and  other  animal  tissues,  the  blood,  and  the  urine.    In  some  cases, 
arsenious  acid  in  the  solid  state  may  be  readily  detected  in  organic  mixtures, 
and  may  be  picked  out  or  separated  by  mechanical  means.     When  the 
stomachs  of  persons  poisoned  by  this  acid  are  laid  open,  we  sometimes  observe 
the  poison  in  the  form  of  a  white  powder,  or  white  panicles  or  lumps :  these 
are,  of  course,  to  be  carefully  removed,  and  if  they  be  arsenious  acid,  no  diffi- 
culty will  be  experienced  in  recognising  them  by  the  test  already  mentioned 
(see  afite,  p  686).    I  on  one  occasion  found  about  four  drachms  of  solid 
arsenious  acid,  in  small  lumps,  in  the  stomach  of  a  person  poisoned  by 
this  substance.    When  the  arsenic  is  contained  in  solution,  the  liquid  should 
be  separated  from  insoluble  matters,  with  which  it  may  be  mixed,  by  filtra- 
tion through  a  hair-sieve,  muslin,  cotton,  or  paper.    Oil  may  be  separated 


]^  Dr.  Alfrwl  'I'iiylor,  On  Foisons,  p.  353-54. 
"  Fharmact'utical  Journal,  vol.  v.  p.  165,  1845. 


Characteristics ;  Composition;  PuRm.  699 

from  the  aqueous  liquid  by  passing  the  latter  through  a  coarse  paper  filter  pre- 
viously moistened  with  water.  ...  u^pti  rerora- 

Different  methods  of  detecting  arsenic  m  organic  matters  ^^J^^^^^^^^^ 
mended  by  ditferent  writers.    It  may  be  said  that  each  has  its  advantages  m 
particular  cases.    I  shall  notice  three  methods  pvtvnrted 
^  1.  Reinsc]^s  process. -Avsemo  is  frequently  and  with  facility  ex  acte^^^ 
from  organic  mixtures  by  Remsch^s  process.    The  method  of  P^oc^f 
simple  Arsenical  liquids  has  been  already  described  {see  anie,  p.        •  J-t 
be  required  to  extract,  by  this  process,  arsenic  Irom  solid  organic  s^bstai^ces 
(as  the  stomach,  liver,  &c.),  cut  tlie  soft  solids  into  small  fragment    and  boil 
them  with  water  acidulated  with  about  one-tenth  of  hydrochloric  acid,  unti  the 
tissues  are  all  dissolved  or  broken  down  into  fine  flakes  or  ™ 
through  calico,  heat  again  to  the  boiling  point,  and  proceed  by  lieinsch  s 

process  as  before  described.  ,  .   .  •  k^„iV1o 

2.  Marsh's  process.-The  difficulty  of  detecting  arsenic  m  organic  liquids 
by  Marshes  process  arises  from  the  frothing.  Danger  and  Flandm  s  method 
of  obviating  this  has  been  before  described  (see  ante,  p  695.)  Iheir  process 
is  also  applicable  to  solid  organic  substances  containing  arsenic,  _ 

3  Process  h/  hydrosulplmric  acid.-ln  some  cases  arsenious  acid  may 
be  conveniently  separated  from  an  organic  liquid  by  passing  a  stream  ot 
hydrosulplmric  acid  through  the  liquid  previously  acidified  by  liydrochlonc 
acid  (sJante,  p.  690),  by  which  a  yellow  precipitate  of  orpiment  is  obtameu. 
This  is  then  to  be  reduced  in  the  usual  manner  by  the  soda-flux.  Organic 
solids  should  be  cut  to  pieces,  boiled  with  distilled  water  the  decoction  when 
cold,  filtered,  then  acidified  with  acetic  acid,  again  filtered,  evaporated  to 
dryness,  re-dissolved  in  distilled  water,  and  the  solution  filtered  and  acidihed 
(if  not  acid)  with  hydrochloric  acid:  sulphuretted  hydrogen  is  then  to  be 
transmitted  through  the  liquid.    This  process  is  inferior  m  delicacy  to  either 

of  the  two  preceding.  . 

Composition.— The  following  is  the  composition  of  arsenious  acicl  :— 

Atoms.       Eq.  Wt.       Per  Cent.        Berzelius.  IlitscherUch. 
Arsenicum  1      ....    75  75-76    75782    75-73 

oxygT 3  ::::::  24    24^    

■    Arseaious  Acid.  1    99    100^    100-000    lOQ-OO 

Purity.— Powdered  arsenious  acid  is  sometimes  adulterated  with  chalk  or 

sulphate  of  lime.    The  fraud  is  readily  detected  by  heat,  which  volatilizes  the 

acid,  but  leaves  the  impurities. 

TVTiite  or  slie;litly  yellowish ;  usually  opaque,  but  sometimes  also,  when  freshly  broken, 
more  or  less  translucent.  Heated  in  a  glass  tube,  it  is  sublimed  of  a  white  colour ;  after- 
wards when  it  is  cooled,  it  is  converted  into  octohedral  crystals  free  from  colour.  Mixed 
with  charcoal  and  exposed  to  heat,  it  is  reduced  to  arsenic,  and  it  sub  imes,  yielding  an 
alHaceous  odour  afterwards,  when  it  has  cooled,  it  adheres  to  the  tube,  shnung  like  a 
metal  It  is  dissolved  by  boiling  water,  from  which,  when  it  has  cooled,  it  falls  in  octo- 
hedral crystals.  This  solution,  when  hydrosulphuric  acid  is  added  to  it,  throws  down  a 
yellow  substance ;  ammonia,  and  afterwards  nitrate  of  silver,  being  added,  a  lemon-coloured 
substance  ;  and  potash  being  added,  with  sulphate  of  copper,  a  green  substance.  If  one 
hundred  grains  of  this  acid  be  boiled  in  dilute  hydrochloric  acid,  and,  when  the  solution 


^  [The  alliaceous  odour  is  due  to  Uic  inclallic  arsenic,  which  condenses  on  the  sides  of  the  lube 
formiug  the  metallic  coatiug  alluded  to  in  the  text.— Eo.] 
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has  cooled,  hydroswIj)liuric  acid  be  mixed  with  it,  one  bundrprl  nnrl  f 
tcrsulplniret  of  arsenic  arc  prccipitated.-iV.  Z         "^"'^'^'^'i  and  twenty-four  grams  of 
^^^The  EclMnrffh  College  merely  observes,  that  arsenious  acid  "is  entirely  subUmcd  by 

Physiological  Effects,    a.  On  Fer/etahles.-^h^,  effects  of  ar.enious 
acicl  on  plants  have  been  studied  by  Jager,^  Marcet,  Macaire,^  and  by  o t  eT 
and  from  heir  observations  we  learn  that  itis  poisonous  to  al  the  hi/her  an  1 
most  of  the  lower,  families  of  plants.    It  appears  that  seeds  which  We  C 
oak  d  m  a  very  s  rong  solution  of  arsenious  acid  are  incapable  of  gerr^.ati ml 
and  that  buds  which  have  been  plunged  in  it  are  no  longir  capablf  of 
ing.     [Arsenic  m  a  weak  solution  exerts  no  injurious  efibct  on  the  germination 
of  seeds,  while  it  destroys  the  spores  of  many  parasitic  fungi.    It^  sZs  re 
quently  employed  m  the  steeping  of  corn.-Ei.]    If  rootf  or  stems  b  m- 
mersed  m  this  solution,  the  plants  perish  ;  death  being  preceded  by  drooping 
of  the  leaves  and  petals  and  the  appearance  of  brownish  patches  on  the  leaves^ 
the  veins  and  midribs  of  which  are  discoloured.    If  the  stem  of  the  common 
barberry  {Be,-bens  vulgaris)  be  placed  in  a  solution  of  arsenious  acid,  the 
plant  dies,  but  the  stamens,  according  to  Macaire,  become  stiff,  hard,  and  re- 
tracted, and  on  any  attempts  being  made  to  alter  their  position,  they  readily 
break.    On  repeating  the  experiment,  however,  I  did  not  observe  this  condition 
of  the  stamens.    I  found  them  not  at  all  brittle,  but  quite  flexible,  and  difficult 
to  break  by  the  point  of  a  knife.    The  leaves,  when  burnt,  evolved  a  garhc 
odour.    Jager  also  found  that  arsenic  is  absorbed  by  plants;  for,  on  burning 
vegetables  destroyed  by  this  poison,  he  experienced,  as  I  have  done  an 
alliaceous  odour.  ' 

^  On  some  cryptogamic  plants,  arsenious  acid  appears  to  have  no  iniurious 
influence.  Jiiger  has  seen  a  small  plant  (supposed  by  De  Candolle^  to  be 
Mucor  impercepUhilis)  growing  in  water  which  contained^  of  its  weight 
of  arsenic  And  more  recently,  Gilgenkrantz'^  says  he  has  seen  an  algaceous 
plant,  of  the  genus  either  Leptomitus  or  Hygrocrocis,  develope  itself  in  a 
solution  of  arsemc.  I  can  confirm  his  statement.  I  have  on  one  occasion 
observed  an  abundant  vegetation  [Hggrocrocis  ?)  in  a  solution  of  arsenious 
acid,  the  vegetable  filaments  being  intermixed  with  octohedral  crystals  of 
arsemc.  Ihese  are  most  remarkable  exceptions  to  the  general  effects  of  this 
poison  on  vegetables,  and  deserve  further  examination. 

yS.  On  Animals  generally. —AisemoviS  acid  is  poisonous  to  all  classes  of 
animals.  No  exceptions,  I  beheve,  are  known  to  exist  to  this  statement 
liie  most  extensive  series  of  experiments  on  this  subject  are  those  performed 
by  Jager.5  Erom  them  we  learn,  that  in  aU  aiiimals,  from  the  infusoria  up 
to  man,  death  from  arsenic  is  invariably  preceded  by  inordinate  actions  and 
increased  evacuations,  especially  from  the  mucous  membranes.  In  most 
animals  the  stools  were  frequent  and  fluid;  and  in  those  in  which  mucus  is 
secreted  on  the  surface,  it  was  remarkably  increased.  The  power  of  voluntary 
motion  and  susceptibility  of  external  stimuli  were  decreased;  and  after  death 
tlie  muscles  soon  ceased  to  be  influenced  by  the  galvanic  agency.    In  animals 

I       ■  ^'^^■"g"^'  1808  ;  q'loted  by  Marx,  in  his  Die  Lehre  von  dm  Giften,  ii.  99. 


mm.  de  la  8oc.  de  I'hys.  el  d'Hisl.  Nal.  Gmiou,  t.  iii. 
3  Phijs.  Veg.  p.  1329. 
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which  breathe  by  lungs,  respiration  became  difficult  and  laborious  ;  and  m 
wann-blooded  animals  great  thirst  was  experie^ced.  ^  In  birds  and  mammals 
convulsions  came  on,  preceded  by  vomiting,  except  in  those  animals  (as  the 
rabbit)  which  cannot  vomit.  Enormous  quantities  of  arsenious  acid 
have  been  sometimes  administered  to  horses  with  impunity.  Berthe 
gave  two,  and  afterwards  three,  drachms  to  a  mare,  for  the  cure  of 
an  obstinate  skin  disease,  without  any  injurious  efiects.  Beissenhirz^  gave 
successively,  on  different  days,  one,  four,  three,  two,  and  eight  drachms  of 
arsenious  acid  to  a  horse  :  the  animal  did  not  die  until  the  nintli  day  after 
"  taking  the  last-mentioned  dose.  Yet,  notwithstanding  these  and  some  other 
analogous  facts,  which  seem  to  prove  that  arsenic  has  comparatively  little 
'  effect^n  horses,  the  best-informed  veterinarians  agree  in  considering  it  an 
energetic  poison  to  these  animals.^ 

y.  On  Man.  aa.  Of  very  small  or  therapeutical  doses. — In  very 
small  quantities  (as  one-sixteenth  or  one-twelfth  of  a  grain)  no  obvious  effects 
are  usually  produced  by  the  use  of  arsenic,  unless  it  be  continued  for  a  long 
period.  Indeed,  some  writers*  go  so  far  as  to  assert  that  it  is  a  strengthening 
remedy,  and  that  it  improves  the  appetite,  invigorates  digestion,  promotes 
assimilation  and  secretion,  excites  the  muscular  and  nervous  functions, — in  a 
word,  acts  as  a  tonic.  I  cannot,  however,  subscribe  to  this  doctrine.  It  is, 
indeed,  true  that  patients  sometimes  experience  a  temporary  increase  of 
■  appetite  from  the  use  of  small  doses  of  arsenic  ;  and  it  is  also  certain  that  this 
remedy  is  frequently  beneficial  in  agues  and  other  diseases  in  which  tonics  have 
been  found  efficacious.  But  the  analogy  between  the  action  of  arsenious  acid 
and  that  of  the  vegetable  tonics,  as  cinchona  (to  which  Yogt  compares  it), 
stops  here.  I  have  sought  in  vain  for  other  evidences  of  a  tonic  operation. 
I  have  seen  very  minute  doses  of  arsenic  given  to  patients  affected  with  lepra, 
and  continued  for  many  days,  without  being  able  to  detect  the  least  indication 
of  its  action  on  the  system,  except  the  amelioration  of  the  disease.  When  the 
dose  was  slightly  increased,  the  appetite  in  some  cases  appeared  to  be  increased  ; 
but  the  effect  was  neither  universal  nor  continued.  Very  shortly  afterwards, 
a  sensation  of  heat  in  the  throat,  oesophagus,  and  stomach,  came  on,  occasion- 
ally with  nausea,  but  seldom  with  vomiting  ;  in  a  few  cases  with  gastrodynia , 
a  febrile  condition  of  the  body  was  set  up  there  were  dryness  of  the  skin, 
increased  secretion  of  urine,  relaxed  bowels,  sometimes  with  griping ;  the 
patients  usually  complain  of  great  languor,  inaptitude  for  employment,  and 
want  of  sleep ;  and  sometimes  these  symptoms  were  accompanied  with,  or 
followed  by,  pricking  or  irritation  of  the  tarsi,  redness  of  the  eyes,  a  slight 
degree  of  conjunctivitis,  and  certain  swellings,  especially  of  the  face  [oedema 
arsenicalis) — effects  which  are  so  different  from  those  produced  by  the 
remedies  called  strengthening,  that  [  cannot  regard  arsenic  as  a  tonic.  In 
proof  of  the  beneficial  effects  of  this  substance,  we  are  gravely  told  that  the 
country-people  of  Upper  Styria,  in  Austria,  use  arsenic  as  a  stomachic  and 
condiment  for  many  kinds  of  food — for  example,  cheese  ;  and  a  healthy  peasant 
himself  tells  us,  that  he  was  accustomed  to  take  two  grains  of  arsenic  daily. 


"  Rectidl  de  Med.  Vet.  Oct.  1825. 

-  Quoted  by  Wibmer,  Die  Wirlcung,  &c.  i.  317. 

Sec  the  evidence  of  Mr.  Bowles,  in  the  Edinb.  Med.  and  Surg.  Journ.  viii.  351. 
■*  Vogt,  Fliarmalcodynamik. 
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without  which,  he  assures  us^  he  could  not  live  In  further  proof  of  this 
strengthening  action  of  arsenic,  Vogt  says  that  it  promotes  the  appetite,  tiie 
activity,  and  the  power  of  old  enfeebled  horses,  and  mentions  that  Jiiger 
noticed  the  same  effects  on  a  pigeon.  To  the  first  of  these  statements, 
namely,  the  beneficial  efi'ects  from  the  use  of  arsenic  as' a  condiment,  I  do  not 
give  credence,^  and,  with  respect  to  the  action  of  arsenic  on  horses,  every  well- 
informed  veterinarian  knows  that  this  substance  operates  on  these  animals  as 
a  poison.^ 

Dr.  Fowler*  gives  the  following  summary  of  the  effects  of  the  arsenical 
solution  in  more  than  3£0  cases  : — In  about  one-third  no  operation  :  "some- 
what more  than  one-third  were  attended  with  nausea;  and  nearly  one-third 
with  an  open  body;  and  about  one-third  with  griping.  Yomiting,  purgings, 
swellings,  and  anorexia,  were  but  rare  in  comparison  with  the  preceding 
efi"ects_,  and  their  less  frequent  occurrence  was  generally  found  in  the  order  in 
which  they  are  here  enumerated,  swellings  and  anorexia  being  the  seldomest. 
About  one-fifth  of  the  cases  were  attended  with  nausea,  and  one-quarter  of  those 
attended  with  an  open  body  were  unconnected  with  any  other  effects.  Griping 

1  Med.  JaJirb.  d.  osterr.  Staxtes,  1822,  i.  96,  quoted  from  Wibmer. 

^  [This  absurd  and  incredible  statement  regarding  the  nutritious  and  beneficial  properties  of 
arsenic  has  been  lately  revived  and  placed  in  an  attractive  form  before  the  public  by  an  English 
diemist.  {Chemistri/  of  Common  Life,  No.  X.  The  Poisons  we  Select.  By  J.  F.  W.  Johnston, 
M.A..,  F.R.S.,  &c.)  The  question  however  is  not  one  of  chemistry,  but  of  physiology  and  patho- 
logy; and  in  this  point  of  view  the  so-called  "  undisputed  facts"  regarding  the  benefits  derived 
from  ai"seuic-eating  have  been  rejected  by  all  authorities  of  repute,  including  the  author  of  this 
work.  The  publication  of  such  a  statement,  unconfirmed  as  it  is  by  those  who  have  had  large  and 
ample  experience  on  the  subject  of  poisoning  with  ^irsenic,  is  only  likely  to  be  productive  of  great 
mischief.  It  may  lead  persons  to  take  the  course  suggested  in  this  pamphlet,  and  endeavour 
to  fatten  their  childreu  upon  a  substance  which  must  ultimately  destroy  them:  it  may  justify 
burial-club-murders,  by  inducing  the  public  to  believe  that  arseuic  is  given  to  infants  not  to  kill 
thcrli,  but  to  improve  their  appearance,  and,  in  the  words  of  the  writer,  "  to  lessen  the  natural 
waste  of  the  body."  Lastly,  we  may  find  that  ingenious  barristers,  in  defending  prisoners,  will  adopt 
the  author's  theory  in  a  case  of  alleged  criminal  poisoning  of  a  woman  by  her  paramour, — that 
arseuic  has  been  given  merely  "  as  a  love-awakener — the  harbinger  of  happiness— the  soother  of 
ardent  longings — the  bestower  of  contentment  and  peace !"  (^he  Poisons  we  Select,  No.  X.  p.  208.) 
It  wovdd  have  been  much  more  satisfactory  to  the  public  and  profession,  and  a  good  proof  of  the 
author's  sincere  belief  in  the  truth  of  these  Styrian  tales,  had  he  in  the  first  instance  tried  the  effects 
of  a  few  doses. — Ed.] 

[The  question  regarding  the  action  of  arsenic  on  horses  arose  at  a  recent  trial  for  mm'der.  It 
was  suggested  that  it  was  a  useful  and  beneficial  medicine.  It  is  undoubtedly  a  poison  to  these 
anitnals,  aud  we  have  had  several  horses'  stomachs  to  examine,  in  which  arsenic  had  clearly  been 
the  cause  of  death.  A  distinguished  professor  at  the  Veterinary  College  informs  us  that,  although 
some  farriers  employ  arsenic  in  small  doses  to  improve  the  condition  of  the  skin  of  these  animals,  it 
is  an  unsafe  medicine,  and  its  use  is  generally  discountenanced  by  modern  veterinarians.  Mr. 
Morton,  lecturer  on  veterinary  materia  medica  at  the  Royal  Veterinary  College,  makes  the  following 
observations  regarding  the  employment  of  arsenic  : — "  As  a  therapeutic  agent  for  the  horse,  arsenious 
acid  can  be  well  dispensed  with.  It  is,  however,  employed  by  some  as  a  tonic,  being  given  iu  doses 
of  from  ten  to  twenty  grains  daily,  and  by  others  as  a  vermifuge.  When  injudiciously  administered 
death  has  been  the  result ;  the  whole  of  the  abdominal  viscera  being  in  a  state  of  inflammation,  and 
the  lining. membrane  of  the  stomach  and  intestines  being  eroded  in  patches.  By  those  of  the  old 
school  it  is  extolled  as  a  caustic,  and  a  very  powei'ful  one  doubtlessly  it  is ;  but  there  is  this  disnd- 
vantiige  attending  its  use, — we  cannot  control  its  action,  and  oftentimes  a  most  extensive  and  painful 
wound  is  caused  by  it.  Occasionally  it  is  resorted  to  for  the  eradication  of  warts,  although  a  belter 
plan  is  to  extirpate  them  at  once  by  the  knife.  When,  however,  this  is  inadmissible,  one  part  of 
arsenious  acid,  in  a  state  of  fine  powder,  may  be  intimately  fixed  with  four  parts  of  lard,  and  a 
portion  of  the  compound  applied  with  friction  over  and  around  the  excrescences  every  other  day,  for 
three  or  four  times.  This  will  excite  such  powerful  sloughing  action,  that  iu  about  ten  days  the 
v.arls  will  be  thrown  off."  {Manual  of  Pharmacy,  p.  52.) — Ed.] 

Medical  Ri-porls  of  the  Effects  of  Arsenic,  p.  98,  Lond.  1786. 
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did  not  often  occur  alone  ;  purging  and  anorexia  seldom  or  never ;  and  vomiUng 
was  alwaj's  accompanied  with  more  or  less  nausea."  There  are  several  effects 
produced  by  medicinal  doses  of  arsenic  which  Dr.  Eowler  has  overlooked. 
The  most  important  of  these  are  the  irritation  of  the  conjunctiva  and  swelling 
of  the  face.  As  soon  as  these  occur,  the  arsenic  should  be  either  suspended  or 
given  in  reduced  doses.  Mr.  Hunt^  states  that  in  persons  of  fair  complexion 
and  delicate  skin,  arsenic  commonly  produces  a  dirt-brown,  dingy,  unwashed 
appearance  of  all  those  parts  of  the  body  protected  from  the  access  of  liglit  and 
air.  He  says  that,  when  examined  under  a  lens,  there  is  found  to  exist  a  deli- 
cate desquamation  of  the  skin ;  in  fact,  a  faint  form  of  pityriasis.  In  some 
cases  salivation  lias  been  produced  by  the  medicinal  use  of  arsenic,  as  will  be 
n-.tticed  presently. 

/3.  Of  long-contmued  small  doses,  or  of  large  medicinal  doses  {slow 
or  chronic  poisoning). — Small  doses  of  arseuious  acid,  continued  for  along- 
period,  act  as  a  slow  poison;  and,  if  persevered  in,  will  ultimately  occasion 
death.  The  same  effects  take  place,  in  a  shorter  period,  from  the  administra- 
tion of  large  medicinal  doses.  Sometimes  the  digestive  apparatus,  at  other 
times  the  nervous  system,  first  shews  symptoms  of  the  poisonous  operation  of 
this  agent.  Hahnemann  (quoted  by  Dr.  Christison)  has  graphically  described 
the  condition  of  slow  poisoning  by  arsenic  as  "a  gradual  sinking  of  the  powers 
of  life,  without  any  violent  symptom, — a  nameless  feeling  of  illness,  failure  of 
the  strength,  an  aversion  to  food  and  drink,  and  all  the  other  enjoyments  of 
life." 

On  some  occasions,  the  first  symptoms  which  T  have  observed  of  its  poison- 
ous operation  have  been  thirst,  redness  of  the  conjunctiva  and  eyelids,  followed 
bv  a  cutaneous  eruption.  At  other  times,  irritation  of  the  stomach  is  the 
leading  symptom.  In  some  cases  ptyalism  is  brought  on.  Marcus^  noticed 
this  effect ;  as  also  Dr.  Eerriar.^  Mr.  Eurley*  has  published  five  illustrative 
cases  of  it.  Trousseau  and  Pidoux^  also  mention  this  symptom  as  produced 
by  the  long-continued  use  of  feeble  doses  of  arsenic.  Another  instance  of  this 
effect  has  been  published  by  Mr.  Jones.^  This  effect  acquired  some  import- 
ance in  the  celebrated  Bristol  case  of  poisoning.7 

The  following  is  an  abstract  of  the  symptoms  produced  by  the  long-con- 
tinued employment  of  small  doses  of  arsenious  acid,  but  which  are  more  or 
less  modified  in  different  cases  : — Disorder  of  the  digestive  functions,  charac- 
terised by  flatulence,  sensation  of  warmth,  or  actual  pain,  in  the  stomach  and 
bowels ;  loss  of  appetite ;  thirst,  nausea,  and  vomiting  ;  purging,  or  at  least  a 
relaxed  condition  of  the  bowels,  and  griping ;  furred  tongue,  with  dryness  and 
tightness  of  the  mouth  and  throat,  or  with  salivation.  Quick,  small,  and 
sometimes  irregular,  pulse;  oppressed  respiration,  with  a  dry  cough.  The 
body  wastes — the  stomach  being  frequently  so  irritable  that  no  food  can  be 
retained  in  it.  Headache,  giddiness,  and  want  of  sleep,  are  frequently  observed. 
The  limbs  become  painful,  feeble,  trembling,  subject  to  convulsions  ;  occasion- 

^  Practical  Observations  on  the  Pathology  and  Treatment  of  certain  Diseases  of  the  Skin 
generally  pronounced  Intractable,  p.  15,  Loud.  1847- 

Ephejaeriden,  1809. 
3  Med.  Hist,  and  Uefl.  iii.  306. 

Loud.  Med.  Gaz.  xvi. 
*  Traitii  de  Therap.  ii,  148. 

Loud.  Med.  Gaz.  xxvi.  260. 
^  Ibid.  XV.  519;  and  Trans.  Frov.  Assoc.  iii.  432. 
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ally  benumbed,  and  ultimately  paralysed.  The  cutaneous  system  is,  in  some 
cases,  ailected,  an  eruption  makes  its  appearance,  and  now  and  their  the  hair 
and  nails  fall  oE  Swelling  of  the  feet  and  of  the  face  is  not  unfrequently 
observed;  and  under  these  symptoms  the  patient  gradually  sinks,  in  some 
cases  retaining  his  consciousness  to  the  last,  but  at  other  times  delirium  or 
stupor  supervening. 

y.  Of  excessive  or  poifsonoiis  doses  {acute  poisoninf/). — The  symptoms 
produced  by  the  ingestion  of  a  large  dose  of  arsenious  acid  are  not  invariably 
alike,  but  put  on  three  forms.  In  some  cases  the  principal  or  leading  ones 
are  those  indicating  gastro-enteritis ;  the  nervous  system  being  not  obviously, 
or  at  least  only  slightly,  affected.  In  others,  the  gastro-enteritic  symptoms 
are  absent,  and  the  principal  operation  of  the  poison  is  on  the  vascular  and 
nervous  systems.  Lastly,  there  are  other  cases  in  which  we  have  gnstro- 
enteritic  symptoms,  with  an  affection  of  the  nervous  and  vascular  systems. 

Form  \st :  Acute  poisoning  tcith  si/mptoms  of  r/ astro-enteritis. — In  this  form  of  arsenical 
poisouing,  naivsea  and  vomiting  come  on  soon  after  the  poison  has  been  swallowed,  and 
are  attended  with  bnrning  pain  in  the  throat  and  stomach,  which  soon  extends  over  the 
whole  abdomen.  Pain  and  vomiting,  however,  are  not  invariably  present.  The  matters 
vomited  vary  in  their  nature  and  appearance ;  sometimes  being  bilious,  at  other  times 
tinged  with  blood.  Frequently  there  is  a  sense  of  heat,  dryness,  tightness,  and  constric- 
tion of  the  throat,  accompanied  with  incessant  thirst,  and  occasionally  with  an  almost 
hydrophobic  difiiculty  of  swallowing.  The  lower  part  of  the  ahmentary  canal  soon  be- 
comes affected,  indicated  by  the  burning  pain,  which  is  increased  on  pressure, — by  the 
hard  and  tense  condition  of  the  abdomen,  by  the  diarrhoja  (the  stools  occasionally  being 
bloody),  by  the  tenesmus,  and  by  the  occasional  heat  and  excoriation  of  the  anus.  When 
the  lower  part  of  the  alimentary  canal  is  powerfully  irritated,  the  urino-genital  apparatus 
becomes  affected ;  and  thus  there  may  be  difBculty  in  passmg  the  water,  with  burniug 
pain  in  the  genital  organs.  Thenirine  is  frequently  diminished,  and  sometimes  suppressed. 
The  constitutional  symptoms  are,  in  part,  such  as  might  be  expected  from  this  violent 
local  disorder  :  thus  the  pulse  is  quick,  but  at  the  same  time  small,  feeble,  and  irregular ; 
there  are  cold  clammy  sweats  ;  the  action  of  the  heart  is  irregvJar,  giving  rise  to  palpita- 
tion ;  the  breathing  is  short,  laborious,  aud  often  painful ;  the  tongue  is  dry  and  furred ; 
and  the  membrane  lining  the  air-passages  feels  hot,  and  oftentimes  painful,  xilthough,  in 
tliis  form  of  acute  arsenicd  poisoning,  the  gastro  enteritis  is  the  principal,  and,  in  some 
cases,  almost  the  only  affection,  yet  there  are  generally  observed  some  symptoms  indicative 
of  disorder  of  the  cerebro-spiual  system  :  sometimes  in  the  form  of  tremblings  or  cramps 
of  the  limbs,  or  delirium,  aud  even,  in  the  last  stage,  insensibility.  Occasionally,  also, 
eruptions  take  place. 

In  this  form  of  poisoning,  death  usually  occurs  in  from  twenty-fom-  hours  to  three  days 
after  the  administration  of  arsenic  ;  but  i)r.  Christison  says  that  Pyl  has  recorded  a  case 
where  death  occurred  in  three  hours  after  swallowing  the  poison. 

Form  'id :  Acute  poisoning  with  collapse  or  narcotism,  without  any  remarlcalde  symptoms 
of  gastro-enteritis. — In  some  cases  of  poisouing,  in  both  man  and  animals,  the  symptoms 
are  those  indicating  disorder  of  the  cerebro-spiual  and  vascular  systems :  abdominal  pain, 
vomiting,  and  purging,  being  either  altogether  absent  or  very  slight.  The  symptoms  are 
usually  i'aintness,  or  perhaps  actual  syncope,  frequently  convidsions,  or  paralysis ;  aud, 
sometimes,  insensibility  or  delirium.  This  form  of  arsenical  poisoning  is  somewhat  rare. 
In  most  of  the  recorded  cases  the  quantity  of  arsenious  acid  takeu  was  very  large;  for 
example,  half  an  ounce,  or  even  more.  I  have  seen  one  case  of  this  form  ol  poisoning. 
The  individual  (a  gentleman  about  20  years  of  age)  coarsely  pounded  a  lump  of  arsenious 
acid,  and  swallowed  it.  At  a  rough  calculation,  it  was  supposed  tliat  he  took  six  or  eight 
draclims  of  the  poison.  The  symptoms  were  pain,  vomiting,  great  weakness  \x\\X\  extreme 
depression  of  the  vascular  system,  faintness,  collapse,  and  death  in  about  four  hours. 
His  intellect  was  clear  until  a  very  sliort  time  before  death,  when  he  sank  uito  a  doze. 
There  were  neither  convulsions  nor  paralysis.  Eveiy  attempt  was  made  to  remove  the 
poison  from  the  stomacli :  copious  vomil  ing  existed ;  large  draughi.s  of  water  were  admi- 
nistered, and  the  stomach  pump  was  applied.    Notwithstanding  these  circumstances,  1 
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found  more  than  four  draclims  of  solid  arsenioua  acid,  in  tlic  form  of  lumps  in  the  stomach 
after  death.    Their  weight  had  apparently  prevented  their  remova  during  lite. 

thecerebro.spinals,vstem.-ln  this  form  of  poisoning  we  have  at  f^'f  S^^^^^^^^ 
enteritie  symptoms,  which  I  have  already  described  under  the  first 
When,  from  the  smalliiess  of  the  dose,  or  from  other  circumstances,  the  patient  lecoye  s 
from  gastro-cnteritis.  symptoms  of  a  cerebro  spinal  affection  '^^^^^J.  T 

appeaiance.    The  kind  of  disorder,  however,  varies  considerably  m  different  mdividuals. 
"The  most  formidable,"  says  Dr.  Christison,  "is  coma;  the  slightest,  a  peculiar  imper-  . 
feet  palsy  of  the  arms  or  legs,  resembling  what  is  occasioned  by  the  poison  of  lead;  and 
between  these  extremes  have  -been  observed  epdeptic  fits,  or  tetanus,  or  an  aflectiou 
resembling  hysteria,  or  madness." 

In  a  medico-legal  point  of  view,  it  is  important  to  determine  what  is  the 
smallest  fatal  dose  of  arsenious  acid}    It  is  not  easy,  however,  to  give  a 
positive  answer  to  this  question.    Dr.  Christison  says,     the  smallest  actually 
fatal  dose  I  have  hitherto  found  recorded  is  4|  grains.     The  subject  was  a 
child  four  years  old,  and  death  occurred  in  six  hours.    In  this  instance, 
however,  the  poison  was  taken  in  solution.''    Dr.  Letheby2  has  reported  a 
case  in  which  two  grains  and  a  half  proved  fatal  in  36  hours:  the  patient 
was  a  robust  girl.    More  recently,  a  case  has  been  recorded^  in  which  there 
was  reason  to  suspect  that  the  death  of  a  woman  was  produced  by  half  an 
ounce  of  Fowler's  mineral  solution  (  =  2  grs.  of  arsenious  acid).  The 
powerful  effects  sometimes  produced  by  i-,  ^,  or  i-  a  grain,  lead  us  to  suspect 
that  one  grain  might  produce  death ;  but  we  have  no  recorded  case  of  this. 
Hahnemann  says,  one  or  two  grains  may  prove  fatal  in  a  few  days ;  and 
Dr.  Christison  remarks  that  this  statement  cannot  be  very  wide  of  the  truth. 
"Of  course  a  repetition  of  much  smaller  quantities  might  cause  death.  Dr. 
Alfred  Taylor  considers  that  from  two  to  three  grains  may  be  regarded  as  a 
fatal  dose.    However,  under  certain  circumstances,  enormous  quantities  have 
been  swallowed  with  very  trivial  effects.    Some  years  ago  I  opened  the  body 
of  a  man  who  destroyed  himself  by  taking  arsenic,  and  I  was  informed  by  tlie 
friends  that  about  a  fortnight  previous  to  his  death  he  made  an  attempt 
to  destroy  himself  by  swallowing  a  quantity  of  powdered  arsenic,  which  they 
found,  on  inquiry  at  the  druggist's  of  whom  it  was  purchased,  to  have  weighed 
half  an  ounce.    It  was  taken  immediately  after  dinner,  and  the  only  effect 
produced  was  violent  vomiting.    Here  it  is  evident  that  the  distension  of  the 
stomach  with  food  ,  saved  the  patient's  life.    This  unfortunate  individual 
repeated  the  attempt,  and  death  was  the  result.    Another  remarkable  case  of 
recovery,  after  the  ingestion  of  half  an  ounce,  has  been  recorded  by  Dr. 
Skillman.4 

Morbid  appeauances  produced  by  Arsenious  Acid. — When  arsenious 
acid  kills  by  its  narcotic  operation  (constituting  the  second  form  of  arsenical 
poisoning),  no  morbid  condition  is  observable  after  death.  In  other  cases, 
however,  various  alterations  are  observed,  which  may  be  most  conveniently 
arranged  under  the  following  heads  : — 

a.  Morbid  appearances  of  the  alimentary  canal: — The  alterations 


'  See  some  remarka  on  this  subject  by  Dr.  A.  S.  Tiiylor,  in  the  Gmfs  Ilosjiiial  Reports,  No.  xii. 
also  in  his  work  On  Poisons. 

2  Lond.  Mud.  Gaz.  vol.  xxxix.  p.  llfi,  Jan.  15,  1847. 

3  Thid.  vol.  xlii.  p.  87,  July  14,  1848. 

*  Ihid.  vol.  xix.  p.  238,  from  American  Jaurn.  of  Med,  Sciences,  Aug.  1836. 
VOL.  1.  Z  Z 
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observed  in  the  coiidition  of  the  intestinal  canal  vary  with  the  quantity  of 
the  poison  taken,  and  probably  with  other  circumstances,  but  they  are  all 
indicative  ol  inllainniation :  thus  we  have  redness  as  one  symptom,  sometimes 
accompanied  with  extravasations  of  blood  into  the  tissue  of  the  canal- 
ulceration  is  also  occasionally  observed,  sometimes  softening  of  the  mucous 
coat,  eflusion  (of  lymph  or  blood),  and  occasionally  even  gangrenous  spots.  " 

I:}.  Morbid  appearances  of  the  vascular  system  blood  is  some- 

times, though  not  invariably,  fluid  after  death,  and  dark  coloured.  The 
heart  is  mostly  flabby,  and  it  is  asserted  that  on  its  inner  surface  (especially 
the  carnete  columnse  and  valves,  particularly  of  the  left  side),  is  observed 
redness,  sometimes  diffused,  sometimes  in  the  form  of  spots,i  which  penetrate 
a  line  in  depth  into  the  substance  of  the  heart.  The  pericardium  usually 
contains  serum. 

y.  Morlid  appearances  of  the  resjnratory  sy.s-^m.— These  are  neither 
very  remarkable  nor  constant,  and  principally  consist  in  redness  of  the  pleura 
effusion  of  lymph  or  serum  into  the  cavity  of  the  pleura,  red  s])ots,  and 
occasional  congestion  of  the  lungs,  and  redness  of  the  membrane  lining  the 
air-tubes. 

S.  The  morbid  appearances  of  other  parts  deserve  little  attention.  In 
some  cases,  inflammation,  and  even  gangrene,  of  the  (/e7iital  organs  have 
been  observed;  the  conjunctiva  is  sometimes  very  vascular,  and  altera- 
tions are  occasionally  observed  in  the  condition  of  the  shin.  Redness, 
extravasation  of  blood,  and  effusion  of  serum,  are  said  to  have  been  seen  in 
the  brain. 

In  connection  with  the  morbid  appearances  produced  by  arsenic,  the  following  remarks, 
made  by  Orfila,^  deserve  notice  :— Under  certain  cu-cumstances,  the  mucous  membrane  of 
the  stomach  and  mtestmes  is  lined  with  a  multitude  of  brilliant  points,  composed  of  fat 
and  albumen  :  placed  on  burning  coals,  these  grains  decrepitate  on  drying,  and  produce  a 
noise  which  has  been  impro])erly  denominated  detonation .-  they  inflame  as  a  fatty  body 
when  they  contain  a  notable  quantity  of  fat,  and  exhale  an  odour  of  burned  animal  matter. 
These  fatty  albuminous  globules  may  be  met  with  in  the  bodies  of  individuals  who 
have  not  been  poisoned,  and  requii-e  attentive  examination  in  order  to  distinguish  them 
from  arsenious  acid.  The  best  method  of  avoiding  this  error  is  to  digest  these  granular 
parts  with  water,  and  to  apply  the  tests  proper  for  demonstrating  the  existence  of 
arsenious  acid." 

Influence  of  Arsenious  Acid  on  the  Putrefactive  Process.— Until 
the  commencement  of  the  present  century  it  was  supposed  that  the  bodies  of 
animals  poisoned  by  arsenious  acid  were  unusually  prone  to  putrefaction. 
This,  however,  has  been  satisfactorily  disproved  by  the  experiments  9,nd 
observations  of  Klank,  Kelch,  Hiiuefield,  and  others  f  and  it  appears  that, 
when  placed  in  contact  with  animal  textures,  it  acts  as  an  antiseptic. 
"  I  have  kept  a  bit  of  ox's  stomach  four  years  in  a  solution  of  arsenic,"  says 
Dr.  Christison,  "  and,  except  slight  shrivelling  and  whitening,  I  could  not 
observe  any  change  produced  in  it.''  This  antiseptic  property  of  arsenious 
acid,  which  has  been,  in  my  opinion,  fully  and  satisfeclorily  proved,  sufiiciently 
accounts  for  the  good  state  of  preservation  in  which  the  alimentary  canal  has 


*  "White  spots  are  frequently  met  with  on  the  surface  of  the  heart  wlien  no  ai'senic  has  been  taken 
{Guys  Flospitnl  Rcpnyls,  vol.  iii.) 
"  Did.  de  Med.  ed.  2,  art.  Arsenic. 

^  Quoted  by  Wibmcr,  in  his  IVirlcmg  d.  Arzneim.  u.  Gifte ;  and  by  Dr.  Christison,  in  his 
Treatise  on  Fuisovs.  • 


Influence  on  the  Puthefactive  Piiocess.  ^oT 

been  frequently  found  some  months  after  death  in  those  poisoned  by  this 
acid,  where  it  Was  not  evacuated  by  vomiting  or  purging^ 

But  there  is  another  effect  said  to  be  produced  on  the  bodies  ot  ammai. 
which  is  not  so  easily  accounted  for  :  I  mean  their  conversion  into  a  i^mci  oi 
raummy-hke  or  adipocerous  matter.  The  following  is  an  abstract  ot  the 
phenomena,  as  deduced  from  numerous  experiments  and  observations  several 
of  which  are  recorded  in  Dr.  Christison^s  invaluable  Treatise  on  Foisons. 
After  death  putrefaction  commences,  and  is  attended  with  the  usual  odour  ; 
but,  instead  of  increasing  in  the  customary  manner,  it  seems  for  a  time  to  be 
at  a  stand-still,  and  then  a  series  of  changes  commences  of  a  peculiar  character  : 
the  soft  parts  become  firmer  and  drier,  at  the  same  time  retaining  their  struc- 
ture:  the  putrid  odour  is  frequently  succeeded  by  one  resembhng  garhc ;  the 
skin  becomes  brown  and  parchment-hke ;  the  muscular  fibres  and  cellular  tissues 
(especially  of  the  abdominal  parietes)  are  changed  into  a  tallowy  cheesy-hke 
mass;  the  hver,  spleen,  and  heart  become  dry,  while  the  bowels,  lungs,  and 
brain,  form  a  greasy  mass.  During  these  processes  the  quantity  ot  arsenic 
in  the  body  diminishes,  probably  by  exhalation,— a  circumstance  very  probable, 
when  we  bear  in  mind  the  garlic  odour  emitted  by  the  body,  and  which  lias 
been  observed  by  several  writers.  The  diminution,  however,  must  be  ex- 
ceedingly small.  After  some  time  the  cheesy  smell  disappears,  and  the  body 
becomes  dry  and  hard.  In  some  cases  the  alimentary  tube  has  been  found 
little  changed  or  decomposed,  although  other  parts  of  the  body  had  been 
completely  mummified.  Some  writers  do  not  ascribe  these  phenomena  to 
the  influence  of  arsenious  acid,  but  to  other  causes.  Jager2  tells  us  that  in 
his  experiments  the  putrel'action  of  the  bodies  of  animals  poisoned  by  arsenic 
seemed  neither  to  be  retarded  nor  hastened,  whether  they  were  buried  or 
not;  but  he  admits  that  parts  in  contact  with  an  arsenical  solution  seem 
preserved  from  putrefaction.^  Seemann*  likewise  states,  that  the  bodies  of 
three  dogs  underwent  the  same  kind  of  putrefaction  after  death.  How- 
ever, that  in  many  cases  arsenic  modifies  the  putrefactive  process,  can  hardly, 
I  think,  be  doubted  by  those  wdio  carefully  examine  the  evidence  adduced  in 
favour  of  this  opinion. 

Does  this  mummifying  process  depend  on  the  chemical  influence  of  the 
arsenic,  or  ought  we  to  refer  it  to  a  change  effected  by  arsenic  on  the  body, 
during  Hfe,  causing  "a  different  disposition  and  affinity  among  the  ultimate 
elements  of  organised  matter,  and  so  altering  the  operation  of  physical  laws 
in-  it  The  latter  hypothesis  appears  to  me  untenable ;  for,  in  the  first 
place,  there  is  no  evidence  of  any  peculiar  change  of  this  kind  during  Hfe  ; 

'  In  the  dissecting-room  of  the  London  Hospital  it  has  been  observed  that  subjects  injected  with 
arsenious  acid  were  but  little  decomposed  at  the  expiration  of  one  or  two  months,  even  during  the 
summer  season.  But  the  skin  acquired  a  dark  colour,  and  tlie  body  underwent  a  remarkable  change, 
which  some  persons  compared  to  a  kind  of  gelatinisiition.  Arseniuretted  hydrogen  ai)pears  to  be 
evolved.  The  bones  of  these  subjects  were  impregnated  with  arsenic  ;  and  black  and  yellow  deposits 
(the  former,  perhaps,  of  metallic  arsenic,  the  latter,  of  orpiment)  were  very  obvious  in  the  skeletons. 
The  use  of  arsenical  injections  is  objectionable,  on  account  of  the  troublesome  sores  which  bodies 
so  preserved  give  rise  to  in  those  engaged  in  dissection. 

^  Quoted  by  "Wibmer,  op.  cit.  i.  305. 

'  [On  the  5th  September,  1854,  we  placed  an  egg  previously  dopi-ived  of  its  shell  by  diluted  acetic 
acid  in  a  cold  saturated  solution  of  arsenious  acid.  Although  exposed  in  a  laboratory  to  temperatures 
varying  from  60"  to  70°,  it  had  not  undergouc  the  slightest  change  on  the  5th  October  following. 
Tlie  albumen  was  only  separated  from  the  arseuical  solution  by  the  thin  outer  menibrnne,  and  the 
vcHsel  was  exposed  lo  the  air. —  Ki).] 

■*  Quoted  by  Cliristison,  o/j.  ril.  p.  3:'2  ;  mIm)  VVibincr,  op.  r/i.  i.  322. 
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secondly,  that  tins  does  not  take  place  appears  probable,  from  the  putrefactive 
process  commencing  after  death  as  usual;  and  it  would  appear  that  the  pe- 
culiar influence  of  the  arsenic  does  not  commence,  or  at  least  is  not  evident, 
until  this  process  has  existed  for  some  time,  and  when  a  garlic  odour  is  evolved 
by  the  body.  It  is,  indeed,  true  that  the  quantity  of  arsenic  which  has  been 
detected  in  the  body  after  death  is  "almost  inappreciably  small but  it  is 
probable  that  the  quantity  is  much  larger  than  chemists  have  yet  been  able  to 
recognise :  and  it  is  not  at  all  unlikely  that  the  arsenious  acid  may  enter  into 
new  combinations  while  within  the  dead  body,  and  in  this  way  become  diffused, 
probably  in  a  gaseous  state  :  the  garlic  odour  which  is  evolved  favours  this 
notion,  as  well  as  the  statement  made  by  some,  that  the  quantity  of  arsenic  in 
the  body  diminishes  during  the  progress  of  the  mummifying  process. 

Modus  Operandi. — When  arsenious  acid  is  swallowed,  or  otherwise  applied 
to  a  living  surface,  it  becomes  absorbed.  The  absorption  of  it  is  now  no 
longer  a  matter  of  doubt ;  for  arsenic  has  been  detected  in  the  blood,  in  the 
animal  tissues  (Hver,  spleen,  kidneys,  stomach,  and  muscles),  and  in  the  urine. 
Although  Beissenhirtzi  was  the  first  who  obtained  arsenic  from  the  tissues 
(stomach,  caecum,  lungs,  liver,  heart,  and  brain)  of  animals  poisoned  by  this 
substance,  yet  to  Orfila  is  due  the  credit*  of  having  fully  established  these 
facts,  and  applied  them  usefully  in  medico-legal  investigations.  Por  practical 
purposes  it  is  useful  to  know  that  the  poison  may  be  found  in  the  largest  quan- 
tity in  the  liver,  spleen,  and  urine.  Lassaigne^  states  that  he  detected  it  in  the 
infiltrated  pleura  of  a  horse. 

Arsenious  acid  appears  to  exercise  a  specific  influence  over  several  parts  of 
the  body,  especially  the  alimentary  canal,  the  heart,  and  the  nervous  system. 
That  the  alimentary  canal  is  specifically  affected  is  shown  by  the  inflamma-  » 
tion  of  the  stomach  induced  by  the  application  of  arsenic  to  wounds,  and 
which,  according  to  Sir  B.  Brodie,  is  more  violent  and  more  immediate  than 
when  this  poison  is  taken  in  the  stomach  itself.    That  the  heart  is  also 
specifically  acted  on  by  arsenious  acid  is  proved  by  the  symptoms  (the  anxiety 
at  the  prsecordia,  and  the  quick  irregular  pulse),  as  well  as  by  the  post-mortem  \ 
appearances  (red  spots  in  the  substance  of  this  viscus),  and  by  the  diminished 
susceptibility  to  the  galvanic  influence.    The  specific  afi'ection  of  the  nervous 
system  is  inferred  from  the  symptoms ;  namely,  the  headache,  giddiness,  wan- 
dering pains,  impaired  sensibility  of  the  extremities,  delirium,  coma,  feeble- 
ness, lassitude,  trembling  of  the  limbs,  and  the  paralysis  or  tetanic  symptoms. 
The  alimentary  canal,  heart,  and  nervous  system,  are  not  the  only  parts  on 
which  this  acid  appears  to  exercise  a  specific  infiuence  :  the  lungs,  the  skin, 
and  the  salivary  glands  are  also  specifically  affected.     The  disorder  of  the 
lungs  is  inferred  from  the  local  pain,  cough,  and  occasional  inflammatory 
appearances  after  death.    The  eruptions  and  other  altered  appearances  of  the 
skin,  and  the  falling  off  of  the  hair  and  nails  (sometimes  noticed),  have  led 
to  the  idea  of  the  specific  influence  of  arsenious  acid  on  the  cutaneous  system, 
— an  opinion  which  seems  further  supported  by  the  fact  of  the  remarkable  in- 
fluence it  exercises  in  some  cutaneous  diseases,  especially  lepra.    The  salivation 
noticed  by  Marcus,  Terrier,  Mr.  Purley,  Cazenave,  and  others,  shows  that  the 


1  Be  Arseriici  rfficauia  pericrdis  illusirata,  Berol.  1823  (quoted  by  Wibmcr,  Die  Wirkung  der 
Arzneimitlel.  u.  Gijle,  Ed.  i.  S.  3]  6,  1831);  and  Orfilu,  Jonrn.  de  C/dm.  Med.  t.  vi.  2c  ser.  1840, 
Rnd  Traite.  de  Toxwoloyic ,  t.  i.  ]).  347,  1843.— -Sec  also  the  Reimt  of  the  French  Commissioners, 
in  the  Jov.rn.  de  P/iarm.  i.  xxvii.  p.  415. 

2  Lond.  Med.  and  Phys.  Journ.  vol.  xlvi.  p.  259,  Aug.  1821. 
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salivanj  glands  arc  specifically  intlucnced.  The  swelling  of  the  face,  and 
the  irritation  and  redness  of  the  eyelids,  also  deserve  notice  in  connection  witU 
the  specific  effects  of  this  poison.  On  the  whole,  it  is  impossible,  i  conceive, 
in  the  present  state  of  our  knowledge,  to  designate  the  medicinal  ettect  ot 
arsenic  by  any  term  which  shall  briefly  but  characLeristically  declare  its  phy- 
siological properties.  The  terms  to?iic  and  antkpasmodic  are  quite  insuificient 
for  the  purpose;  nor  am  1  satisfied  with  the  designation  a/itisjiasmodic 
spafucmic  before  given  to  it.  .      .  , 

[There  is  equal  difficultv  in  accounting  for  the  operation  of  this  mineral  as 
a  poison.  The  facts  hitherto  ascertained  are,  that  arsenic  passes  with  greater 
or  less  rapidity  into  the  blood  by  absorption ;  that  it  is  circulated  through  all 
parts  of  the  system ;  temporarily  deposited  in  the  solids  (soft  organs),  ?)>d 
constantly  eliminated  by  the  fluids  so  long  as  life  continues.  In  addition  t^ 
the  parts  mentioned  by  the  author  in  which  arsenic  has  been  found  after 
death,  we  may  state  that  it  has  been  detected  in  the  liquor  pericardii,  in  the 
bile,  in  the  amniotic  fl.uid  of  pregnant  females,  in  the  placenta,  in  the  struc- 
tures of  the  foetus  in  utero,  and  in  the  parasitic  worms  which  are  found  in 
the  intestinal  canal.  In  cases  of  recovery,  the  process  of  elimination  continues 
until  the  body  is  cleared  of  the  poison;  and,  in  reference  to  absorbed  arsenic, 
this  clearance  is  presumed  to  take  place  in  from  two  to  three  weeks  after  the 
removal  by  absorption  of  the  last  portions  of  poison. 

The  blood,  therefore,  is  clearly  poisoned ;  but  does  this  throw  any  light 
upon  the  cause  of  death  ?  The  proportions  and  properties  of  the  constituents 
of  the  blood  are  unaltered.  We  have  repeatedly  submitted  arsenical  blood  to 
a  microscopical  examination.  The  corpuscles  have  presented  a  nornial 
appearance  in  shape  and  size ;  and,  in  fact,  assuming  that  the  vital  properties 
of  the  blood  have  undergone  an  alteration  by  the  presence  of  this  poison,  so 
as  to  render  it  no  longer  fitted  to  maintain  hfe,  that  alteration  cannot  be 
detected  either  by  the  most  refined  chemical  analysis,  or  by  the  most  delicate 
microscopical  research.  In  short,  the  modus  operandi  of  arsenic  is  as  in- 
scrutable as  that  of  the  poison  of  cholera,  small-pox,  or  other  zymotic  diseases. 

An  hypothesis  has  been  put  forward  in  recent  times,  to  the  effect  that 
arsenic  acts  as  a  poison  by  entering  into  a  definite  chemical  combination  with 
albumen  and  muscular  tissue,  forming  such  stable  compounds  as  the  vis  vitoi 
is  unable  to  break  up,  and  therefore  (?)  the  vital  functions  are  destroyed. 
The  meaning  of  this  appears  to  be,  that  arsenic  enters  into  a  close  chemical 
union  with  the  albumen  and  fibrin  of  the  body,  and_  that  the  arsenicated 
organic  compounds  thus  formed  are  not  so  well  adapted  for  the  maintenance 
of  life  as  those  which  are  unarsenicated.    This,  however,  is  a  mere  evasion  of 
the  physiological  difficulty.    Assuming  that  such  arsenicated  compounds  are 
formed  in  the  tissues  of  the  liver,  spleen,  and  heart,  the  physiological  jjroblem 
is  really  to  determine  how  and  in  what  manner  the  functions  of  life  are 
arrested  by  such  a  chemical  union  of  this  poison  with  the  soft  solids.  The 
chemical  hypothesis  above  mentioned  is  one  of  those  in  which  words  are 
substituted  for  sense.    A  person  who  has  taken  arsenic  may  die  from  sudden 
syncope ;  the  heart  may  yield  traces  of  arsenic ;  but  how  does  this  throw  any 
light  upon  the  sudden  suspension  of  its  functions?  for  the  same  quantity  of 
arsenic  may  be  found  in  the  heart  in  another  case,  in  which  death  has  been 
preceded  by  coma — a  suspension  of  the  functions  of  the  brain.    In  short, 
admitting  the  supposed  definite  chemical  combination  with  the  tissues  to 
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exist,  there  is  not  the  slightest  evidence  that  the  ])rocluction  of  this  combina- 
tion has  any  direct  influence  in  causing  death.  We  can  only  at  present  go 
to  the  extent  of  saying  that  the  hluud  is  poisoned,  and  is  thus  probably  ren- 
dered unfitted  to  sustain  life. 

The  basis  upon  which  the  chemical  hypothesis  rests,  however,  is  far  from 
bemg  satisfactorily  established.  The  results  of  experiments  hitherto  made,  not 
withtheview  of  sustaining  a  theory,  but  simply  for  determining  a  fact,  lead  to  the 
conclusion  that  arsenious  acid  does  not  form  any  definite  chemical  combination 
with  albumen  or  muscular  tissue.  Albumen  dissolves  the  poison  to  a  limited 
extent :  by  its  viscidity  it  mechanically  suspends  the  finer  parts  of  the  arsenic 
which  are  undissolved,  and  it  thus  forms  a  useful  liquid  for  administration  in 
cases  of  arsenical  poisoning ;  but  beyond  this,  albumen  appears  to  have  no 
other  action  on  arsenic.  In  fact,  the  combination  is  of  a  physical  and  not  of 
a  chemical  kind.  This  subject  has  been  experimentally  investigated  by  Dr. 
Brett,  Mr.  Edwards,  and  Mr.  Kendall  j  and  they  have  come  to  the  conclusion 
that  there  is  no  combination  of  a  chemical  kind  formed  between  these  two 
substances. 1 

The  chemical  liypothesis  of  the  modus  operandi  of  this  poison  appears  to 
us,  therefore,  to  be  perfectly  untenable.  "  Let  us  construct  our  hypotheses 
for  an  hour,  or  a  day,  or  for  years :  they  are  of  the  utmost  value  in  tlie 
elimination  of  truth,  '  which  is  evolved  more  freely  from  error  than  from 
confusion  but,  above  all  things,  let  us  not  cease  to  be  aware  of  the  temp- 
tation they  ofi'er ;  or,  because  they  gradually  become  familiar  to  us,  accept 
them  as  established."^ — Ed.] 

Uses. — So  powerful  a  poison  as  arsenic  necessarily  requires  to  be  employed 
with  great  caution,  and  to  have  its  effects  carefully  and  attentively  watchied ; 
for  it  has  upon  more  than  one  occasion  proved  fatal  when  used  as  a  medicinal 
agent. 

In  intermittent  fevers  and  other  periodical  diseases,  arsenic  has  been 
employed  with  great  success.  Eor  its  introduction  into  practice  in  these  cases 
in  this  country,  we  are  indebted  to  the  late  Dr.  Fowler,  of  Stafford  but 
Lemery  and  Wepfer  appear  to  have  first  mentioned  its  febrifuge  property.* 
Dr.  Eowler  was  led  to  its  use  from  the  beneficial  effects  obtained  by  the  use 
of  the  "  Tasteless  Af/ue  Drop,"  and  from  the  information  of  Mr.  Hughes, 
that  this  patent  medicine  was  a  preparation  of  arsenic.  The  reports  published 
by  Dr.  Eowler,  of  the  good  effects  of  arsenic  in  periodical  diseases,  as  observed 
by  himself,  by  Dr.  Arnold,  and  by  Dr.  Withering,  have  been  amply  confirmed 
by  the  subsequent  experience  of  the  profession  generally.  No  remedy  has 
been  more  successful  in  the  treatment  of  ague.  It  will  not  unfrequently  put 
a  stop  to  the  disease  even  when  cinchona  or  the  sulphate  of  quina  has- failed. 
Dr.  J3rown,5  who  has  used  it  in  many  hundreds  of  cases,  never  saw  any  per- 

'  Sf'e  Pharmaceutical  Jownal,  vol.  ix.  p.  pp.  304,  524,  and  526,  1850. 

^  Faraday,  Lecture  on  Education,  p.  68. 

■'  Medical  Reporl  of  the  Effecls  of  Arsenic,  1786. 
[Arsenic  appears  to  have  been  long  employed  in  the  treatment  of  ague  by  the  Chinese.  In  the 
licporl  of  the  Chinese  Ilosfiital,  Shaiighae,  1847-48,  a  prescription  for  the  cure  of  ague  is  given, 
which  is*  said  to  have  been  in  one  family  for  many  years.  Tlic  medicine  consists  of  sulphuret  of 
arsenic  placed  in  an  orange,  and  then  incinerated.  Some  of  the  sulphuret  will  of  course  be  volati- 
lised, but  a  portion  of  oxide  of  arsenic  will  remain  with  the  ash  of  tlie  orange.  The  dose  is  vei-y 
loosely  stated ;  but  the  fact  of  the  employment  of  arsenic  in  ague  by  tlie  Chinese  is  interesting. 
{Pharmaceutical  Journal,  1649-5U,  p.  277.) — Eu.] 
Cycloptedia  of  Practical  Medicine,  ii.  228. 
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n^aneully  ill  eflect  arise  fro.n  it;  he  considers  it  superior  to  c^'"^^^  /^'"^^^^^^^^^^^ 
inferior  to  quina  :  over  both  it  has  the  advantages  ot  cheapness  and  ^^^stefss- 
ness.    It  should  be  given  three  times  a  day.    it  is  not  necessary  to  inte  m 
its  use  during  the  febrile  paroxysm,  for  I  have  repeatedly  seen     gweii  witti 
the  best  efiects  during  the  attack.     In  agues  accompanied  with  intlararaatory 
conditions,  in  which  cinchona  and  sulphate  of  quina  are  apt  to  /lisagree 
arsenic  may,  according  to  Dr.  Brown,  be  sometimes  administered  witli  tne  oesi 
ettects.    It  is  also  ve?v  successful  in  relnpses  after  the  use  of  the  above  reme- 
dies.   Dr.  MaccuUoch  states,  that  one-sixteenth  of  a  gram  ot  white  arsenic, 
given  three  or  four  times  a  day,  will  sometimes  cure  ague  when  the  iiqiio'i 
potassd)  arfienitis  fails.  . 

[Some  trials  have  been  recently  made  in  order  to  determme  the  comparative 
value  of  arsenic  and  quina  in  the  treatment  of  this  disease.  _  _ 

M.  Mailloti  has  observed  the  results  of  the  administration  of  arsenic  m  one 
hundred  and  sixty-six  cases,  against  a  comparative  series  of  torty-two  cases  m 
which  quinine  was  given.  The  conclusions  arrived  at  by  M.  Maillot  are : 
That  arsenious  acid  is  not  so  certain  in  its  action,  as  a  febrifuge,  as  sulphate 
of  quinine;  that  the  latter  has  never  failed  to  effect  a  cure;  that  it  has  been 
successfully  employed  where  the  arsenious  acid  has  been  exhibited  without 
success ;— that  the" effect  of  quinine  is  more  prompt  than  that  of  arsenic.  With 
the  latter,  the  fever  recurred  in  one  half  of  the  cases,  while  in  the  cases  treated 
witli  quinine  tlie  recurrence  only  amounted  to  one-fourth.  It  was  observed, 
however,  that  distant  relapses  were  less  frequent,  and  after  longer  intervals,  in 
those  to  whom  arsenic  had  been  given.  '      i  i 

M.  Andral2  has  observed  the  effects  of  arsenic  in  eleven  cases,  and  places 
it  next  in  value  to  quinine.  According  to  him,  it  should  never  be  employed 
except  in  those  cases  in  which  quinine  has  failed  to  do  good. 

M.  Gibert^  considers  that  its  virtues  have  been  much  overrated,  as  regards 
diseases  of  the  skin. 

M.  Girbal*  has  observed  the  effects  of  arsenious  acid  in  fifty-one  cases,  and 
has  stated  his  results  to  be  the  same  as  those  already  recorded,  viz.  that, 
although  possessing  a  considerable  remedial  power  over  agues,  more  especially 
tertian  agues,  yet  it  is  a  less  prompt  and  less  certain  remedy  than  sulphate  of 
quinine. — Ed.] 

A  combination  of  arsenic  and  cinchona,  or  arsenic  and  sulphate  of  quina», 
sometimes  succeeds,  where  these  agents  used  separately  fail.  When  the 
stomach  is  very  irritable,  opium  is  occasionally  advantageously  conjoined  with 
arsenic.  If  the  bowels  be  confined  during  the  use  of  the  remedy,  gentle 
laxatives  should  be  employed.  Arsenic  has  been  beneficially  employed  m 
various  other  periodical  diseases ;  as  in  periodical  headaches  and  intermittent 
neuralgias. 

In  various  chronic  ojfections  of  the  skin,  particulai-ly  the  scaly  diseases 
(le})ra,  psoriasis,  and  pityriasis),  eczema,  and  impetigo,  arsenic  is  one  of  our 
most  valuable  agents.  I  can  confidently  recommend  it  in  lepra,  having  seen 
a  large  number  of  cases  benefited  by  it.  frequently  the  disease  is  relieved 
without  any  obvious  constitutional  effect :  sometimes  a  febrile  condition  of 


'  Medical  Gazelle,  vol.  xlvi.  p.  687. 

"  find.  vol.  xlviii.  p.  478. 

•■'  Ihid.  vol.  xlvi.  p.  687. 

^  Bullelin  Tlmap^    xliv.  p.  128. 
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the  body  is  brought  on,  with  a  slight  feeling  of  heat  i,i  the  throat,  and  thirst  • 
occasionally  ^vlth  an  augmentation  of  appetite.  The  urine  and  cutaneous 
Becretion  are  often  promoted ;  the  bowels  may  be  constipated  or  relaxed  •  and 
occasionally,  as  I  have  already  noticed,  salivation  takes  place.  If  the  patient 
complain  of  swelling  and  stifihess  about  the  face,  or  itching  of  the  eyelids  the 
use  of  the  medicine  ought  to  be  immediately  suspended.  Sometimes  the  dis- 
ease returns  at  the  end  of  six  or  twelve  or  more  months,  and  again  disappears 
on  a  return  to  the  use  of  arsenic.  In  psoriasis,  especially  psoriasis  guttata 
It  frequently  fails  to  give  relief.  Ichthyosis  and  elephantiasis  are  said  to 
have  been  benefited  by  the  use  of  it. 

According  to  Mr.  Hunt,  arsenic  exercises  an  "almost  omnipotent  in- 
fluence" over  non-syphilitic  cutaneous  diseases ;  and  he  ascribes  the  numerous 
failures  in  the  treatment  of  these  maladies  to  one  or  more  of  the  following 
sources:— 1st,  the  syphiHtic  character  of  the  disease  being  overlooked;  2dly, 
the  administration  of  arsenic  during  the  inflammatory  or  febrile  state 'of  the 
disease ;  3dly,  the  use  of  it  on  an  empty  stomach  ;  4thly,  the  exhibition  of 
the  remedy  in  too  large  doses,  and  at  intervals  too  distant.  He  recommends 
five  minims  of  Fowler's  solution  three  times  a  day,  to  begin  with,  and  as  soon 
as  the  conjunctivitis  appears,  to  reduce  the  dose;  and  he  deprecates  the  em- 
ployment of  gradually  increasing  doses.  These  are  the  regulations  under 
which  I  have  usually  given  it ;  and  although  I  can  bear  testimony  to  the  great 
value  of  arsenic  in  skin  diseases,  my  experience  does  not  authorise  me  to 
ascribe  to  it  the  "  almost  omnipotent  influence"  which  Mr.  Hunt  has  done, 
for  I  have  repeatedly  witnessed  its  failure  as  a  therapeutical  agent  in  some  of 
these  maladies,  1  especially  in  superficial  lupus,  psoriasis  guttata,  and  obstinate 
eczema. 

[Mr.  Hunt  has  laid  down  certain  aphorisms  for  the  successful  administra- 
tion of  arsenic  in  the  more  intractable  forms  of  cutaneous  disease.  As  a 
guide  to  those  inclined  to  resort  to  the  use  of  this  powerful  agent,  we  subjoin 
the  most  important  of  these  : — 

"  With  the  subjoined  exceptions,  all  chronic  diseases  of  the  skin  will  yield 
more  or  less  readily  to  the  internal  use  of  arsenic,  under  the  following  regu- 
lations : — 

"  1.  Functional  irregularities,  disordered  secretions,  whether  redundant, 
deficient,  or  suppressed,  and  other  accidental  complications,  must  be  treated 
on  established  principles,  and  rectified,  if  it  be  possible,  before  especial  atten- 
tion is  directed  to  the  skin,  (a.)  If  ordinary  means  fail  in  this  object, 
arsenic  may  be  tried,  either  alone  or  conjointly  with  them.  •  {b.)  Arsenic 
seldom  excites  diarrhoea,  but  it  sometimes  cures  it. 

"  2.  The  pulse  and  the  temperature  of  the  skin,  if  higher  than  the  natural 
standard,  must  be  reduced  by  antiphlogistic  measures. 
•  "  8.  These  prehminaries  having  been  duly  observed,  the  disease  may  get 
well  as  it  were  spontaneously ;  if  not,  alteratives  must  be  had  recourse  to. 

"4.  There  are  certain  alteratives  which  will  generally  afTord  marked  relief 
in  a  short  time,  but  their  eff'ects  are  only  temporary,  very  rarely  permanent. 
(a.)  The  chief  of  them  are — tar,  cantharides,  dulcamara,  the  mineral  acids 
and  alkalies,  sulphur  and  its  compounds,  autimonials,  mercurials,  sassafras. 


1  For  fiirllicr  informntiovi  on  the  use  of  iirsenic  in  sld'ii  diseiiscs,  consult  Unycr,  Treatise  on  Bis- 
eases  of  thu  Skin,  by  Dr.  WiUis,  p.,  80;  and  Mr.  Huut's  work,  before  (juoted. 
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and  sarsaparilla.  (J.)  External  applications  and  baths  of  every  kind  fall 
under  the  same  category :  they  may  relieve,  but  do  not  cure.  ,  •     k  f 

"  5.  Arsenic  is  not  open  to  these  objections.  It  is  not  only  curative,  Dui 
preventive.  It  rectifies  the  peculiar  cachexy  on  which  these  diseases  depend, 
(a.)  Arsenic  is  a  safe  medicine,  provided  it  be  administered  with  ordinary 
caution,  on  the  plan  herein  described,  {h)  It  is  also  a  pleasant  medicine, 
being  without  either  taste  or  odour;  and  is,  perhaps,  the  only  medicine  which 
patients  could  be  induced  to  take  for  two  or  three  years  together,  as  is  some- 
times necessarv.  ,  .  ,  •  1  i  4.  j\ 
"  6.  Powler's  solution  of  arsenic  (its  purity  having  been  previously  tested) 
may  be  administered  in  doses  of  five  minims  three  times  a  day,  with  or  after 
the  meals,  in  a  httle  water,  {a)  The  dose  should  never  be  dropped  from 
the  lips  of  the  vial,  nor  yet  measured  undiluted.  The  only  way  to  secure 
accuracy  is  to  dilute  the  solution  with  distilled  water,  and  then  measure  a 
corresponding  quantity  in  a  minim  measure ;  thus  —  9=  Liquor  _  Potassse 
Arsenitis,  5j. ;  AquEe  Destillatse,  5vij.    M.    Capiat  minima  xl.  ter  m  die. 

"  7.  If  the  conjunctiva  or  the  tarsi  become  inflamed,  reduce  the  dose,  and 
so  regulate  it  if  possible  that  the  eyelids  shall  continue  slightly  tender  through 
the  wliole  course.  The  dose  very  rarely  requires  to  be  increased.  («.)  The 
state  of  the  conjunctiva  may  always  be  allowed  to  regulate  the  dose;  for,  of 
the  other  inconveniences  arising  apparently  from  the  use  of  small  doses  of 
arsenic,  one  half  exist  only  in  the  imagination  of  the  patient,  and  the  other 
half  may  be  due  to  other  causes.  {h>i  Colicky  pains,  diarrhoea,  cough, 
coryza,  insomnia,  incubus,  palpitatio,  nervous  tremors,  and  many  other  un- 
pleasant effects,  are  often  attributed  to  the  use  of  arsenic ;  but  these  are 
seldom  complained  of  by  patients  who  take  it  unawares.  The  usual  effects 
are  improved  appetite,  warmer  limbs  from  improved  circulation,  increase  of 
strength  and  spirits,  a  more  regular  action  of  the  bowels,  and  an  improved 
tone  of  the  whole  system.  (<?.)  These  results  must  be  confessed  to  be  exceed- 
ingly various  in  difi'erent  individuals,  and  even  in  the  same  individual  at 
different  times. 

"  8.  When  inflammatory  action  su'pervenes  in  an  arsenical  course,  it  is 
better  to  combat  it  by  local  depletion  than  to  suspend  the  arsenic;  neverthe- 
less, if  febrile  action  persist,  the  arsenic  must  be  laid  aside  for  a  time. 

"  Neither  plethora  nor  ansemia  forbids  the  use  of  arsenic  :  but  the  former 
must  be  regulated  by  a  strict  diet,  and  the  latter  by  a  generous  one,  with 
tonics  if  necessary. 

"  The  arsenical  course  must  be  protracted  (in  reduced  doses)  for  about  as; 
many  months  after  the  final  disappearance  of  the  disease  as  are  equivalent  to- 
the  number  of  years  it  had  previously  existed.  This  will  generally  prevent, 
a  relapse. 

"  11.  The  curative  powers  of  arsenic  reside  in  doses  too  small  to  be  raie- 
chievou.s.  Therefore,  individuals  who  appear  to  be  pecuharly  susceptible  or 
even  intolerant  of  the  ordinary  doses,  may  be  nevertheless  cured  by  adapting 
the  dose  to  the  constitution  of  the  patient. 

"12.  These  principles  of  treatment  are  applicable  to  all  chronic  diseases 
of  the  skin,  excepting  only  those  which  are  contagious  in  their  primary  forms, 
as  scabies,  porrigo,  and  syphilis." — Ed.] 

Various  chronic  ajfections  of  the  nervous  system  have  been  treated  by 
the  arsenious  acid,  and  with  occasional  benefit  :  for  example,  neuralgia. 
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epilepsy,  chorea/  and  even  tetanus.  [  have  see.i  arsenic  used  hi  a  considerable 
number  ot  epileptic  cases,  and  in  none  was  the  disease  cured  In  some  the 
hts  occurred  less  frecpiently,  but  I  am  not  sure  that  this  was 'the  eflect  of  the 
medicine,  in  chorea,  I  have  seen  great  advantage  attend  its.  use  —in  (act  I 
know  ot  no  remedy  for  this  disease  equal  to  arsenic,  which,  in  a  hn-ffe  prooor- 
tioii  of  cases  acts  almost  as  a  specific.  It  has  also  relieved  angina  pectoris. 
[M.  JJebout2  employs  arsenious  acid  in  chronic  pulmonary  catarrh —Eu  1 
It  IS  said  to  possess  the  power  of  controlling  determinations  of  blood  to  the 

In  bites  of  venomous  snakes  and  of  rabid  animals,  arsenious  acid  has 
been  recommended.  In  India,  the  Taiijore  pill  (the  basis  of  which  is  arsenious 
acid)  has  long  been  celebrated  for  the  cure  of  the  bite  of  the  Cobra  di  Capello 
and  other  venomous  serpents.  There  is,  liovA'ever,  no  valid  reason  for  sup! 
posing  that  it  possesses  any  remedial  power  in  these  cases.  Arsenic  has  been 
employed  as  an  internal  agent  in  various  other  diseases— as  chronic  rhnima- 
tisni,  especially  when  attended  with  pains  in  the  bones ;  in  diseases  of  the 
particularly  venereal  nodes  in  syjM lis ;  m  passive  dropsies  ;  and 
in  the  last  stage  of  typhusS' 

Arsenious  acid  has  long  been  employed  as  an  external  application.  It 
has  been  apphed  and  recommended  by  Sir  A.  Cooper,  Dupuytren,  and  other 
high  authorities  ;  but  its  use  is  always  attended  with  some  danger.    M.  Eoux 
a  celebrated  surgeon  at  Paris,  states^  that  he  amputated  the  breast  of  a  girl,' 
18  years  of  age,  on  account  of  a  scirrhus  of  considerable  magnitude.  After 
the  cicatrix  had  been  several  days  completed,  ulceration  commenced,  accom- 
panied with  darting  pains.    To  avoid  frightening  the  girl  by  the  use  of  the 
actual  cautery,  he  applied  an  arsenical  paste  over  a  surface  of  about  an  inch 
in  diameter.    Colic,  vomiting,  and  alteration  of  countenance,  came  on  the 
next  day ;  and  in  two  days  afterwards  she  died  in  violent  convulsions.    "  I 
am  convinced,"  says  M.  Eoux,  "  that  this  girl  died  poisoned  by  arsenic." 
I  could  quote  several  other  cases  illustrative  of  the  same  fact,  but  shall  con- 
tent myself  with  referring  to  Wibmer's  work^  for  an  account  of  them.s  The 
following  case,  related  by  Desgranges,^  shews  the  danger  of  applying  arsenic 
externally,  even  when  the  skin  is  sound  : — A  chamber-maid  rubbed  her  head 
with  an  arsenical  ointment,  to  destroy  vermin.    Though  the  skin  was  per- 
fectly sound,  the  head  began  to  swell  in  six  or  seven  days  after;  the  ears 
became  twice  their  natural  size,  and  covered  with  scabs,  as  were  also  several 
parts  of  the  head;  the  glands  of  the  jaw  and  face  enlarged;  the  face  was 
tumefied,  and  almost  erysipelatous.    Her  pulse  was  hard,  tense,  and  febrile ; 
the  tongue  parched,  and  the  skin  dry.    To  these  were  added  excruciating 

^  Dr.  Gregory,  Med.-C/iir,  Trans,  of  London^  xi.  299. 

-  Bulletin  Therap.  t.  xxxvii.  p.  529. 

^  Edinb.  Med.  and  Sury.  Joimi.  April  1839. 

■*  Colhoun  and  Baer,  Amer.  Med.  Record,  iii.  and  iv. 

^  Kerriar,  3ted.  Hist.  i.  84. 

Nouv.  Elem.  de  Med. 
^  Bie  Wirkunr/,  &c. 

[In  (I  case  w  liicli  was  the  subject  of  a  criminal  triid  in  England,  the  deceased,  a  ixirl,  died  from 
the  application  of  an  arsenical  paste  to  an  nicer  of  the  breast.  Dr.  Brett  fonnd  by  analysis  that  the 
preparation  used  contained  only  one  twenty-fourth  part  of  ils  weight  of  arsenic,  and  it' was  applied 
only  OMt' night  on  a  snrfaee  of  an  inch  and  a  half  in  diameter  (  =  1 -75  inch  area).  Kven  under 
th  esc  circninstnnces,  deat  h  with  iullauimatiou  of  the  stouiuch  took  place  in  two  days. — Eo.j 
'■'  Oriilu'a  Tuxicul.  GvnCrale. 
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pain,  and  a  sensation  of  great  heat.    Yertigo,  faniting  cardialgm  occasio  al 
Tmiting,  ardor  urin.,  ccSistipation,  trembling  of  the  hmbs,  and  de  iri^^^^ 
also  present.    In  a  day  or  two  after,  the  body,  and  especially  the  ^^nds  a  d 
feet,  were  covered  with  a  considerable  eruption  of  small  pimples  with  wlute 
heads.    She  finaUy  recovered,  but  during  her  convalescence  the  hair  tell  off. 

Though  employed  as  a  caustic,  yet  the  nature  of  its  chemical  influence  on 
the  animal  tissues  is  unknown.    Hence  it  is  termed  by  some  a  dynamical 
caustic,  in  opposition  to  those  caustics  acting  by  known  chemical  agencies. 
Mr.  Blackadder^  asserts,  that  the  danger  of  employing  arsenic  consists  in  not 
applying  a  sufficient  quantity.    A  small  quantity,  he  says,  becomes  absorbed 
wie^eas  a  large  quantity  quickly  destroys  the  orgamsation  of  the  part  and 
stops  absorption.    Arsenic  has  been  extolled  as  a  remedy  for  cancer.  Justa- 
mond2  esteemed  it  a  specific.   Yarious  empirical  compounds,  which  gained  tem- 
porary notoriety  in  the  treatment  of  this  affection,  owe  their  activity  either  to 
arsenious  acid  or  the  tersulphuret  of  arsenic.    But  by  the  best  surgeons  of  the 
present  day  it  is  never  employed,  because  experience  has  fully  shown  that  it  is 
incapable  of  curing  genuine  cancer,  while  it  endangers  the  lives  oj  the  untor- 
tunate  patients.    It  cannot,  however,  be  denied,  that  diseases  resembling  cancer 
have  been  much  relieved,  if  not  cured,  by  it,  and  that  the  progress  ot  cancer 
itself  has  occasionally  been  somewhat  checked  by  its  use.    [Arsenical  injec- 
tions in  cancer  of  the  uterus  have  been  employed  by  Mr.  Lloyd-*  at  St.  Bartho- 
lomew's, for  the  purpose  of  preventing  foetor.    These  are  said  to  succeed  better 
than  other  disinfectants  (?),  as  they  exert  a  sanatory  influence  upon  the  ulcera- 
tive surface,  and  prevent  the  foetid  discharge.    The  solution  employed  is  from 
two  to  eight  grains  of  arsenious  acid  in  one  pint  of  water. — Ed.] 

In  some  forms  of  severe  and  unmanageable  ulceration,  especially  luims  or  noli 
me  tangere,  arsenical  applications  are  employed  with  occasional  benefit,  where 
all  other  local  remedies  fail.    In  such  cases,  arsenic  is  not  to  be  regarded  as  a 
mere  caustic ;  for  other  and  far  more  powerful  agents  of  this  kind  are  gene- 
rally useless.    It  must  act  by  substitution  :  that  is,  it  sets  up  a  new  action 
in  the  part,  incompatible  with  that  of  the  disease.    The  late  Baron  Dupuytren 
employed  an  arsenical  dusting  powder  (composed  of  99  parts  of  calomel  and  1 
part  arsenious  acid)  in  lupus,  not  as  an  escharotic,  but  rather  as  a  specific. 
Mixed  with  gum-water,  or  with  fatty  matters,  it  has  been  sometimes  used  as  a 
paste  or  ointment.     These  api)lications  are  to  be  allowed  to  fall  off  sponta- 
neously, and  to  be  repeated  five  or  six  times.    Sir  A.  Cooper'i  recommends  an 
arsenical  ointment  (arsenious  acid,  sublimed  sulphur,  aa.  53.  ;  spermaceti 
cerate,       to  be  applied,  on  hnt,  for  twenty-four  hours,  and  then  to  be  re- 
moved.   When  the  slough  comes  away,  the  ulcer  is  to  be  dressed  with  simple 
ointment,  and  will  generally  heal  in  a  short  time.    Cazenave  says  he  has  seen 
arsenical  applications  used  by  Biett,  and  has  himself  employed  them  many  times, 
without  having  met  with  one  instance  of  injurious  consequences.    The  arseni- 
cal paste  (arsenious  acid,  cinnabar  and  burnt  leather,  made  into  a  paste  with 
saliva  or  gum- water)  is  used  when  a  powerful  action  is  required;  but  besides 
the  danger  of  causing  constitutional  symptoms  to  which  all  arsenical  compounds 


'  Observations  on  Phagedena  Gangrenosa,  Edinb.  1818. 

'  An  Account  of  the  Methods  pursued  in  the  Treatment  of  Cancerous  and  Scirrhous  Disorders, 
and  other  Indurations,  Loud.  1780. 

»  Med.  Tinu's  and  Gazette,  July  I,  1854. 
lancet,  i.  2G4. 
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are  liable,  it  is  apt  to  occasion  erysipelas.  In  omichia  malUjna,  Mr.  Luke 
regards  an  arsenical  ointment  (composed  of  arseiiious  acid  i^r  ij  and 
spermaceti  ointment,  as  almost  a  specific.  The  topical' application  of 
arsenic  has  been  successfully  einijloyed  to  relieve  toothache.;  but  it  is  a  dan- 
gerous and  at  first  a  painful  remedy.  A  sixteenth  of  a  grain  mixed  with  mas- 
tic IS  placed  in  the  hollow  of  the  decayed  tooth.  I  have  been  informed  that 
in  one  case  it  caused  an  eruption  on  the  face. 

Arsenious  acid  is  a  constituent  of  some  of  the  preparations  sold  as  dei)ila- 
tories. 

Administration. — Arsenious  acid  may  be  administered,  in  substance,  in 
doses  of  from  one-sixteenth  to  one-eighth  of  a  grain,  made  into  pills  with 
crumb  of  bread.  In  making  a  mass  of  pills,  great  care  should  be  taken  that 
the  arsenic  be  equally  divided ;  for  this  purpose  it  should  be  well  rubbed  in 
a  mortar  with  some  fine  powder  (as  sugar)  before  adding  the  bread  crumb.  A 
much  safer  mode  of  exhibition  is  to  give  this  potent'remedy  in  tlie  form  of 
solution  with  potash  (as  the  liquor  potassm  arsenitifi).  But  I  have  already 
mentioned,  that  Dr.  MaccuUoch  found  solid  arsenic  more  efficacious  than  this 
solution  :  and  Dr.  Physick,  of  the  United  States,  thinks  "  that  they  act  diffe- 
rently, and  cannot  be  substituted  for  one  another." »  The  hydrochloric  solution 
{De  Valangins  solution)  is  another  form  for  employing  it. 

Whether  given  in  the  solid  or  Hquid  form,  it  is  best  to  exhibit  it  immedi- 
ately after  a  meal,  when  the  stomach  is  filled  with  food  :  for  when  given  on 
an  empty  stomach  (as  in  the  morning,  fasting),  it  is  much  more  apt  to  oc- 
casion gastric  disorder.  It  is  sometimes  advisable  to  conjoin  opium,  either 
to  enable  the  stomach  to  retain  it,  or  to  check  purging.  In  debilitated  con- 
stitutions, tonics  may  be  usefully  combined  with  it.  An  emetic  (as  ipecacuanha), 
or  a  laxative  (as  rhubarb),  may  be  employed  where  the  stomach  is  overloaded 
or  the  bowels  confined.  Its  efl'ects  are  to  be  carefully  watched,  and  whenever 
any  unpleasant  symptoms  (as  vomiting,  griping,  purging,  swelhng  or  redness 
of  the  eyelids,  dryness  of  throat,  ptyalism,  headache,  or  tremors)  make  their 
appearance,  it  will  of  course  be  advisable  to  diminish  the  dose,  or  suspend  for 
a  few  days  the  use  of  the  remedy.  Indeed,  when  none  of  these  symptoms  occur, 
it  is  not  proper  to  continue  its  use  more  than  two  weeks  without  intermitting 
its  employment  for  a  day  or  two,  in  order  to  guard  against  the  occasional  ill 
consequences  resulting  from  the  accumulation  of  the  poison  in  the  system. 

Antidotes. — In  cases  of  poisoning  by  arsenic,  several  indications  require 
to  be  fulfilled  : — 

1.  The  first  object  to  be  effected  is  to  expel  the  poison  from  the  stomach. 
Eor  this  purpose  the  stomach-pump  should  be  immediately  applied.  If  this 
be  not  in  readiness,  and  vomiting  have  not  commenced,  tickle  the  throat  with 
a  feather  or  the  finger,  and  administer  an  emetic  of  sulphate  of  copper  or  sul- 
phate of  zinc.  Promote  vomiting  by  diluent  and  demulcent  liquids  ]  as  milk, 
white  of  egg  and  water,  flour  and  water,  gruel,  sugared  water,  broths,  linseed- 
tea,  oil  and  lime-water,  or  a  mixture  of  milk,  lime-water,  and  albumen.  The 
liquid  serves  to  promote  vomiting;  the  demulcents  (mucilage,  albumen,  oil, 
Casein,  or  sugar,)  invest  the  poisonous  particles,  and,  therefore,  act  as 
mechanical  antidotes  ;  while  the  lime-water  is  useful  by  dimiuishing  the 
'solubility  of  the  arsenious  acid. 


Uniled  Ulales  Uisjiensatoi  i/. 
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To  expel  arsenious  noid  from  the  intestines/ castor  oil  is  the  best  purgative. 

2.  The  second  object  is  the  employment  uf  mechanical  and  chemical 
antidof.es.  The  uses  of  mechanical  antidotes  in  cases  of  poisoning  have  been 
already  noticed.  The  demulcents  directed  to  be  used  in  promoting  vomiting 
are,  iu  fact,  mechanical  antidotes.  Charcoal,  magnesia,  hydrated  sesquioxide 
of  iron,  and  any  inert  powder  (as  linseed-meal,  flour,  or  liquoricc-powder), 
when  swallowed  in  large  quantities,  may  be  occasionally  of  service,  by  enve- 
loping the  particles  of  arsenic,  and  preventing  their  contact  with  the  gastric 
surface.  Olive  oil,  on  which,  according  to  Dr.  Paris,i  the  Cornish  miners 
relv  with  contidence,  can  only  act  mechanically  in  the  way  just  mentioned. 

Of  chemical  antidotes  (see  a^ite,  p.  164),  there  are  none  for  arsenic 
on  which  much  reliance  can  be  placed.  Those  recommended  are : — animal 
charcoal,  hydrated  sesquioxide  of  iron,  magnesia,  and  lime-water.  But  none 
of  these  are  efficacious  as  chemical  agents  unless  the  poison  be  in  solu- 
tion. Now,  as  arsenic  is  almost  invariably  taken  in  a  soHd  form,  it  follows 
that  the  benefit  which  may  be  obtained  by  the  use  of  these  agents  is  generally 
to  be  ascribed  to  their  action  as  mechanical  antidotes.  With  respect  to  the 
hydrated  sesquioxide  of  iron.  Dr.  Maclagan^  observes,  that,  "  as  far  as  chemical 
evidence  goes,  at  least  twelve  parts  of  oxide,  prepared  by  ammonia,  and  moist, 
are  required  for  each  part  of  arsenic."  It  should  be  stated  for  "  each  part  of 
arsenic  in  solution,"  as  it  only  acts  chemically  on  the  solution.  But,  as  we 
cannot  usually  determine  how  much  has  been  swallowed.  Dr.  T.  R.  Beck^  re- 
commends that  we  should  administer  to  an  adult  a  table-spoonful  at  least, 
and  to  children  a  dessert-spoonful,  every  five  or  ten  minutes,  until  relief  from 
the  urgent  symptoms  is  obtained.  (For  further  details,  see  the  article  Ferri 
Sesquioxydum  hydratum.)  Highly-calcined  magnesia  has  been  lately  revived 
by  Bussy  as  a  chemical  antidote  for  arsenic.  When  in  the  gelatinous  or 
hydrated  state,  it  abstracts  arsenious  acid  from  its  solution  by  forming  with  it  a 
difficultly-soluble  arseuite  of  magnesia.*  In  conclusion  I  may  observe,  that  no 
objection  whatever  can  be  raised  to  the  use  either  of  hydrated  sesquioxide  of 
iron  or  of  magnesia  as  antidotes  : — neither  of  them  can  do  harm ;  both  of 
them  certainly  are  useful  as  mechanical  antidotes :  they  may  be  serviceable  as 
chemical  antidotes.  [A  mixture  of  magnesia  and  persulphate  of  iron  may  be 
usefully  exhibited  on  these  occasions,  taking  care  that  the  magnesia  is  in 
excess. — Ed.] 

3.  Another  indication  is  the  use  of  dynamical  antidotes,  or  counter- 
poisons, — agents  which  are  supposed  to  neutralise  or  counteract  the  effects  of 
the  poison.  Unfortunately  we  have  here  no  specifics ;  and  the  treatment  must 
be  conducted  on  general  principles.  When  the  gastro-enteritis  is  marked,  anti- 
phlogistic measures  have  been  resorted  to ;  such  as  blood-letting.  Moreover, 
so  long  as  the  poison  is  in  the  stomach,  this  operation  is  objectionable,  on  the 
ground  of  its  promoting  absorption.  Opium  is  a  very  valuable  agent.  In- 
deed, Jiiger  seems  to  regard  it  in  the  light  of  a  counter-poison.  However,  on 
this  point  he  has  probably  taken  a  too  exaggerated  view  of  its  efficacy  ;  but  it 


^  Pharmacol ogia. 

2  Edinb.  Med.  and  Surg.  Journ.  No.  144. 

3  Dr.  T.  R.  Beok,  Land.  Med.  Gaz.  Oct.  15,  1841. 

*  For  further  details  regarding  the  action  of  hydrated  sesquioxide  of  iron  and  magnesia  as  antidotes 
for  arsenical  poisoning,  the  reader  is  referred  to  Dr.  A.  Taylor's  work  On  Poisons,  pp.  86  and  89. 
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is  undeniable  that  on  most  occasions  it  is  of  great  service.  If  tlie  stomach  re- 
ject it,  we  may  employ  it  in  the  form  of  clysters.  If  constipation  and  tenes- 
mus be  troublesome,  mild  laxatives,  especially  castor  oil,  should  be  exhibited. 
When  there  is  much  depression  and  collapse,  brandy  and  other  stimulants  are 
sometimes  requisite. 

4.  The  last  indication  is  the  use  of  remedies  tohich promote  the  elimination 
of  the  iwision  from  the  system  after  it  has  been  absorbed.  To  effect  this, 
Orfila  recommends  the  use  of  diuretics — viz.  white  wine  and  water,  Sellers' 
water,  and  nitrate  of  potash  ;  while  Plandin,  who  found  them  useless,  advises 
the  use  of  purgatives,  and  the  contiiuiance  of  the  employment  of  chemical 
antidotes  (calcined  magnesia  and  sulphuretted  hydrogen  water),  to  prevent  a 
second  absorption. 

/  1.  LIQUOR  POTASSiE  ARSEMTIS,  L.;  Solution  of  Arsenite  of  Potash; 
Liquor  Arsenicalis,   E.  D.  ;   Fowler's  Solution;    Mineral  Solution. 
(Arsenious  Acid  [broken  in  small  pieces,  L. ;  in  powder,       ;  Carbonate  of 
Potash,  each  grs.  Ixxx. ;  Compound  Tincture  of  Lavender,  f5v, ;  Distilled 
Water,  Oj.     Boil  the  arsenious  acid  and  carbonate  of  potash  with  half  a 
pint  of  the  water  in  a  glass  vessel  until  they  are  dissolved.    Add  the  com- 
pound tincture  of  lavender  to  the  cooled  liquor.     Lastly,  adcl  besides,  of 
distilled  water,  as  much  as  may  be  suflGcient,  that  it  may  accurately  fill  a  pint 
measure,  L.  U.) — The  preparation  of  the  Dublin  College  is  in  a  slight  degree 
stronger  :  the  proportions  of  materials  used  are  of  Arsenious  Acid,  in  powder ; 
Carbonate  of  Potash,  from  Tartar,  of  each  eighty-two  grains ;  Compound 
Spirit  of  Lavender.,  f^iv. ;  Distilled  Water,  as  much  as  is  sufficient.  Intro- 
duce the  arsenious  acid  and  carbonate  of  potash  into  a  flask  containing  half 
a  pint  of  water,  and  boil  until  a  perfect  solution  is  obtained.    When  this  has 
cooled  add  to  it  the  compound  tincture  of  lavender,  and  as  much  water  as 
will  make  the  bulk  of  the  entire  one  pint.    The  specific  gravity  of  this  solu- 
tion is  1013"  D.) — [While  one  ounce  of  this  solution,  according  to  the 
formulae  of  London  and  Edinburgh,  contains  4  grains  of  arsenious  acid,  the 
formula  of  Dublin  contains  4'1  grains  of  this  acid. — Ed.]     In  this  prepara- 
tion the  arsenious  acid  combines  with  the  potash  of  the  carbonate,  and  disen- 
gages the  carbonic  acid.     K0,C02  + As03  =  KO,As03 +  C02.     A  slight 
excess  of  carbonate  is  used.    The  compound  tincture  of  lavender  is  used  as  a 
colouring  and  flavouring  ingredient.    Half  an  ounce  of  the  solution  prepared 
according  to  the  London  or  Edinburgh  Pharmacopceias  contains  two  grains 
of  arsenious  acid.    The  dose  of  this  solution  is  four  or  five  minims,  gradually 
and  cautiously  increased  to  ten  minims.    I  have  known  15  miiiims  taken 
three  times  a  day  for  a  week  without  any  ill  efl'ects.     Dr.  Mitchell,  of  Ohio, 
has  given  from  15  to  20  drops  three  times  a  day  in  intermittents.^    But  as 
some  persons  are  peculiarly  susceptible  of  the  influence  of  arsenic,  we  ought 
always  to  commence  with  small  doses.    It  has  be'fen  given  to  children,  and 
even  pregnant  women.    Dr.  Dewees^  administered  it  successfully  to  a  child 
only  six  weeks  old,  affected  with  a  severe  terlian  ague.    Dr.  Fowler  drew  up 
the  following  table  of  doses  for  patients  of  different  ages  :  — 


'  Pimrm.  Jmim.  ISoO,  p.  3^)7. 
-  TJiiilnd  Slafus  Dls/ufnsnfori/. 
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Jgps.  Doses. 

From  2  to   4  years    from  2  or  3  to   5  drops. 

«    5  ti    ijf    It  "    5     "      7  " 

"  8 "  12  "  "  7   "  10  " 

"  13 "  18  "   .  .    "  10   "  12  " 

"18,  and  upwards  12  " 

But  it  may  be  remarlced,  that  the  quantities  here  indicated  are  larger  tlian  it 
will  be  safe,  in  most  cases,  to  commence  with.  Half  an  ounce  taken  in  the 
space  of  five  days  is  supposed  to  have  causecl  death  (see  a/ite,  p.  705). 

[Mr.  Lloyd  Bullock/  in  some  remarks  on  the-  liquor  arsenicalis,  observes 
that  the  uncertainty  of  the  pharmacopoeial  preparations  is  due  to  the  indefinite 
nature  of  the  compound.  According  to  Mr.  Bullock's  analysis,  the  officinal 
Solution  consists  of  arsenious  acid  dissolved  in  carbonate  of  potassa,  with  a 
minute  quantity  of  arsenite  of  potassa,  as  noticed  by  Soubeiran  alone,  before 
himself.  Mr.  Bullock  suggests  the  following  formula  for  the  preparation  of  a 
neutral  arsenite  of  potash  : — Take  80  grains  of  arsenious  acid,  and  67'5  grains 
of  carbonate  of  potassa,  Ph.L.,  or  81  "6  grains  of  crystallised  bicarbonate  of 
potash.  Boil  in  ten  ounces  of  water  until  no  more  carbonic  acid  is  evolved. 
When  cold,  make  up  to  exactly  twenty  ounces  with  distilled  water,  and,  if 
thought  desirable,  a  small  quantity  of  a  distilled  spirit.  Mr.  Bullock  regrets 
the  omission  from  the  last  Dublin  iPharmacopoeia  of  the  binarseniate  of  potassa, 
which  he  observes  is  a  beautiful  salt,  easily  prepared,  and  keeps  well.  The 
arseniate  of  soda  is,  in  hia  opinion,  the  most  certain  and  the  most  convenient 
form,  for  medicinal  purposes,  of  all  the  preparations  of  arsenic,  as  it  possesses 
great  solubility,  definite  form^  and  is  readily  made  into  pills. — Ed.] 

7  2.  LIQUOR  ARSENICI  CHLORIDI,  L. ;  Hydrochloric  Solution  of  Arsenious 
Acid ;  Be  Falangin's  Solutio  Solventis  Mineralis ;  Phillips's  Solution 
of  Chloride  of  Arsenic.  (Take  of  Arsenious  Acid,  broken  into  fragments, 
5ss. ;  Hydrochloric  Acid,  f3iss. ;  Distilled  Water,  Oj.  Boil  the  arsenious 
acid  with  the  hydrochloric  acid,  mixed  with  an  ounce  (fluidounce)  of  the 
water,  until  it  is  dissolved ;  then  ad^l  as  much  water  as  may  be  requisite  to 
exactly  fill  a  pint  measure. 

The  late  Dr.  De  Valangin^  introduced  the  solutio  solventis  mineralis  into 
medical  use.  He  prepared  it  by  subUming  in  a  bolt-head  a  mixture  of  3  lbs. 
of  arsenious  acid  and  8  lbs.  of  common  salt.  The  sublimate  was  a  white 
powder,  which  he  called  the  solvent  mineral.  This  was  dissolved  in  diluted 
hydrochloric  acid,  and  formed  his  solution  of  the  soloent  mineral,  which 
by  some  persons  has  been  regarded  as  a  solution  of  chloride  of  arsetiic.  He 
presented  the  Apothecaries'  Company  with  a  quantity  of  his  preparation,  as 
well  as  with  the  formula  for  its  manufacture.  In  submitting  a  mixture  of 
arsenious  acid  and  common  salt  to  sublimation,  no  chemical  change  is  eftected 
The  arsenious  acid  sublimes  unaltered.  De  Yalangin's  solvent  miiieral  is  in 
reality,  therefore,  nothing  but  this  acid ;  and,  provided  pure  arsenious  acid  be 


»  Fharm.  Journ.,  1850-51,  p.  357. 

'  Philadelphia  Journ.  of  Med.  and  Phi/s.       xiv.  187. 

»  Dr.  Franciscus  Joscphus  Pahud  de  Valangin  was  a  native  of  Switzerland  ;  but  practised  in 
London.  He  died  in  1805.  A  short  sketch  of  his  life,  with  his  portrait,  is  given  in  Ihe  Eiironenn 
Magazine  for  1805.  (See  also  tlie  Gentleman's  Magazine  for  the  same  year.)  He  was  (he  author 
of  A  Treatise  on  Diet,  or  the  Management  of  Human  Life  by  Physicians,  Loud.  1708 
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eraplo)'ed,  the  process  of  sublimation  is  unnecessary.  Mr.  Wariuf^ton  states 
that  he  has  submitted  an  authentic  specimen  of  De  Valangin's  solvent  mineral 
to  microscopic  examination,  and  finds  it  to  consist  of  octohedral  and  tetrahedral 
crystals  of  arseuious  acid. 

By  dissolving  arsenious  acid  in  hydrochloric  acid,  we  obtain  a  solution 
either  of  the  terhydrochlorate  of  cirHcfiious  acid  or  of  the  ter chloride  of 
arsenic.  As03  +  3HCl  =  AsCl3  +  3HO.  According  to  Dupasquier,i  the 
solution  contains  terchloride  of  arsenic ;  for,  when  it  is  submitted  to  distillation, 
the  distilled  product  is  arseniferous.  On  repeating  the  experiment,  I  find 
that  the  quantity  of  arsenic  which  distils  over  is  very  small ;  and  that  the 
residual  liquor  in  the  retort  deposits  octohedral  crystals  of  arsenious  acid. 

De  Vahtngin's  solution  is  considered  by  some  practitioners  to  be  superior 
to  any  other  preparation  of  arsenic.  Dr.  Farre,  who  has  been  long  practically 
acquainted  with  it,  kindly  informs  me  that  it  "eflPectually  cures  the  worst  forms 
of  chorea  which  resist  other  remedies.  It  was  recommended  to  me,"  he  adds, 
"  by  the  late  Dr.  Bateman^  for  the  cure  of  lepra  vulgaris.'^ 

Although  I  have  on  numerous  occasions  employed  De  Valangin's  solution, 
I  have  not  hitherto  satisfied  myself  of  its  superiority  to  the  solution  of  arsenite 
of  potash,  which  cures  or  greatly  relieves  a  very  large  portion  of  the  cases  of 
chorea  and  lepra  which  usually  present  themselves.  It  is  supposed  to  be  less 
apt  to  disturb  the  stomach  on  account  of  its  not  suff'ering  decomposition  and 
separation  of  the  arsenious  acid,  like  arsenite  of  potash,  by  the  acid  gastric 
secretion.  Before  its  absorption,  however,  its  acidity  must  be  neutrahsed  by 
the  bases  (soda  of  the  bile  principally)  which  it  meets  with  in  the  alimentary 
canal.  It  is  probable,  therefore,  that  the  arsenic  of  De  Yalangin^s  solution 
passes  into  the  blood  as  arsenite  of  soda. 

One  fluidounce  of  the  solution,  prepared  according  to  the  formula  above 
given,  contains  only  one  grain  and  a  half  of  arsenious  acid  ;  whereas  the  same 
quantity  of  Fowler's  solution  contains  four  grains  of  arsenic.  It  is  probable, 
therefore,  that  the  real  explanation  of  the  infrequent  occurrence  of  gastric 
symptoms  under  the  use  of  De  Yalangin's  solution  is  referable  to  the  smaller 
quantity  of  arsenic  usually  administered. — The  dose  is  from  ii\iij.  to  ii\x.  thrice 
daily.  Dr.  Farre  tells  me  that  he  always  begins  with  three  drops  three  times 
a  day,  and,  after  a  few  days,  increases  one  drop  per  diem  (not  each  dose). 
In  this  way  he  proceeds  till  the  patient  takes  ten  drops  thrice  daily.  Whenever 
gastric  disorder  supervenes,  the  medicine  is  to  be  suspended,  and  to  be  sub- 
sequently renewed  in  the  original  dose  of  three  drops. 

Butter  of  arsenic,  or  the  terchloride  of  arsenic  (AsCP),  has  been  used  as  a 
caustic  in  cancer  and  venereal  warts,  but  its  use  requires  great  caution.  Prauu'** 
employed  it  in  cancer,  and  Ebers*  in  venereal  warts.  In  one  case,  where  two 
grains  of  calomel  had  been  administered  internally,  salivation  followed  its  use. 


'  Journ,  de  Fharmacie,  t.  xxvii.  p.  717,  1841. 

^  Dr.  Batcman  {Practical  Synopsis  of  Cutaneous  Biseases),  in  noticing  the  bcnoficial  pfleots  of 
Fowler's  solution  in  the  treatment  ol  lepra,  soya  in  a  foot-nole,  "Another  preparalioii,  introduced 
by  the  late  Dr.  De  Valangin,  is  kept  at  Apothecaries'  HaU,  under  the  name  of  solatia  solveniis 
mineralis.,  and  is  equally  efficacious." 

2  Anleil.  zu  d.  Krebscur  ohne  Schnilt,  S.  76  (quoted  by  llichtcr,  Ausf.  ArsneimitteUehre,  Bd.  v. 
S.  768, 1830). 

^  Hufeliiud's  Journal^  Bd.  xxxvii.  St.  3,  S.  49. 
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3.  ARSENICl  ET  IIYDRARGYIU  IIYDlUOnATIS  LIQUOR,  D. ;  Solution  of 
Anenir  and  Mercury.  (Take  of  Pure  Arsenic,  in  fine  powder,  Ijl-  ^ 
Pure  Mercury,  grs.  XV j. ;  Pure  Iodine,  grs.  Iss.;  Alcohol,  £388.;  Distilled 
"Water,  3ix.,  or  a  sufficient  quantity.  Eub  together  the  arsenic,  i^ercury, 
iodine,  and  spirit,  until  a  dry  mass  is  obtained ;  and,  having  triturated  eight 
ounces  of  the  water  with  this  in  successive  portions,  let  the  whole  be  trans- 
ferred to  a  flask,  and  heated  until  it  begins  to  boil.  When  cooled  and 
filtered,  let  as  much  distilled  water  be  added  to  it  as  will  make  the  bulk  of 
the  solution  exactly  eight  fluid  ounces  and  six  drachms.) 

4.  PILULE  ASIATICS  ;  Asiatic  Pi7/.9.i— (Arsenious  Acid,  gr.  Iv.  ;  Pow- 
liered  Black  Pepper,  5ix.;  Gum  Arabic,  a  sufficient  quantity  to  make  800 
piUs,  each  of  which  contains  about  tt  of  a  grain  of  arsenious  acid.)— These 
pills  are  employed  in  the  East  for  the  cure  of  syphilis  and  elephantiasis. 

5.  CNGUElXTlIM  ARSEMCI ;  Arsenical  Ointment.— ka.  ointment  contain^ 
ing  arsenious  acid  is  used  of  different  strengths  by  surgeons.  Por  onychia 
maligna  I  have  already  mentioned  one  containing  two  grains  of  arsenic  to  an 
ounce  of  lard  or  spermaceti  ointment.  The  Geratum  Arsenici  of  the  United 
States  Pharmacopoeia  consists  of  Arsenious  Acid,  in  very  fine  powder,  3j. ; 
Simple  Cerate,  5j-  This  is  used  as  a  dressing  for  cancerous  sores,  but  must 
be  applied  with  great  circumspection  (see  another  formula  at  p.  715). 

6.  PASTA  ARSENICALIS  ;  Arsenical  Paste. — Various  formulse  for  this  are 
given.  The  Pulvis  Escharotica  Arsenicalis  {Poudre  causiique  du  frere 
Cosme  ou  de  Rousselot)  of  the  Prench  Codex  is  composed  of  finely  levigated 
Gnnabar,  16  jmrts ;  powdered  Dragon's  Blood,  16  parts;  finely  levigated 
Arsenious  Acid,  8  parts.  Mix  intimately.  At  the  time  of  employing  it,  it 
is  made  into  a  paste,  by  means  of  a  little  saliva  or  mucilage.  This  prepara- 
tion is  employed  to  cauterise  cancerous  wounds.  It  must  be  used  very 
cautiously,  and  applied  to  limited  portions  only  of  the  ulcerated  surface,  T 
have  already  referred  to  its  occasional  dangerous  or  fatal  effects  (see  ante, 
p.  714).  It  deserves  especial  notice,  that  this  officinal  preparation  of  the 
Prench  Codex  is  very  considerably  stronger  than  was  used  either  by  Rousselot 
or  Cosme,  notwithstanding  that  it  is  named  after  them.^ 


105.  Arsenici  Sulphnreta.  —  Sulphurets  of  Arsenic. 

No  fewer  than  seven  compounds  of  sulphur  and  arsenic  are  noticed  by  L.  Gmelin.^  Of 
these,  two  only  require  to  be  noticed  here. 

Arsenici  Bisulphurettim  J  Bisulphuret  of  Arsenic;  Risigullum ;  Realgar;  Bed 
Sulphurei  of  Arsenic;  Red  Arsenic ;  Sandaraca,  a-avSapaKri ;  Sandarach. — It  occurs  in  the 


'  Asiatic  Eesearches,  vol.  ii.  p.  153.  The  formula  for  these  pills,  given  in  the  text  is  that 
usually  followed  (Rayer,  Treatise  on  Skin  Diseases,  by  Willis,  p.  121 5).  The  original  renipe  is  very 
indefinite:  one  tola  [105  grs.]  of  arsenic  and  six  times  as  much  black  pepper  are  to  be  made  into 
pills  "  as  large  as  tares  or  small  pulse." 

For  farther  information  respecting  arsenical  paste,  sec  Patrix,  FArt  d^appliqner  la  P^tte 
Arsenicale,  8vo.  Paris,  1816. 

^  Handbueh  d.  Chemie,  Bd.  ii.  1844. 

VOL.  I.  3  ^ 
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INOEGANIC  BODIES.— Temoditde  of  Arsenic. 


Acute  Oblique  Rhombic 
Prism  of  Realgar. 


Fig.  130.  mineral  kingdom  both  massive  and  crystallised.    The  crystals 

belong  to  the  oblique  prismatic  system  (see  ante,  p.  146).— 
Commercial  realgar  is  an  artificial  product,  prepared  by  sub- 
mitting to  distillation  arsenical  pyrites.  It  is  met  with  in  the 
form  of  red  vitreous  masses,  or  as  a  red  powder.  It  is  an 
energetic  poison.  It  was  the  agent  employed  by  Mrs,  Burdock 
to  destroy  Mrs.  Smith.'  The  body  of  the  victun  was  exhumed 
after  having  been  buried  for  fourteen  months.  It  was  then 
discovered  that  the  realgar  had  been  transformed  into  orpi- 
ment, which  was  found  m  the  stomach.  Mr.  Herapath-  has 
shown  that  ammonia  and  sulphuretted  hydrogen  (gases  evolved 
during  putrid  decomposition)  are  capable  of  converting  realgar 
into  orpiment.  Heated  with  the  soda-flux,  it  yields  metallic 
arsenic.  Realgar  was  used  in  medicine  by  the  Greeks,  llomans, 
Arabians,  Paracelsus,  and  some  few  later  authorities.  At  the  present  time  it  is  not 
employed  for  medicinal  purposes,  but  is  used  by  pyrotechnists,  and  as  a  pigment. 

2.7Arsenici  Tersulphuretumj  Tersulphuret  of  Arsenic ;  Auripigmenium;  Orpiment; 
Yellow  Stdphiiret  of  Arsenic  ;  Yellow  Arsenic  ;  Sesquisulphuret  of  Arsenic  ;  Sulpharsenious 
Acid:  King's  Yellow. — This  is  both  found  native  and  prepared  artificially.  Native 
orpiraent  is  the_  auripigmenium,  or  paint  of  gold,  of  the  ancients.  It  was  so  called  in 
allusion  both  to  its  use  and  its  colour,  and  also  because  it  was  supposed  to  contain  gold. 
From  this  term  the  common  name  of  "  orpimenf  or  "gold  paint,"  has  been  derived- 
Native  cijstals  of  orpiment  belong  to  the  right  prismatic  system  (see 
ante,  p.  145).  Artificial  orpiment,  prepared  by  submitting  to  distilla- 
tion a  mixture  of  arsenious  acid  aud  sulphur,  is  much  more  poisonous 
than  native  orpiment,  as  it  contains,  according  to  Guibourt,-''  94  per 
cent,  of  arsenious  acid,  and  only  6  per  cent,  of  the  tersulphuret  of 
arsenic.  It  is  soluble  in  alkalies  (ammonia)  (by  which  it  is  readily  dis- 
tinguished from  sulphuret  of  cadmium),  but  is  insoluble  in  hydrochloric 
acid  (by  which  it  is  distinguished  from  the  tersulphuret  of  antimony), 
and  is  precipitated  from  its  alkaline  solutions  by  acids.  Heated  with 
black  flux,  it  yields  metallic  arsenic.  As  met  with  in  the  shops,  it  is  a 
powerful  poison,  owing  to  the  large  quantity  of  arsenious  acid  which  it 
contains.  It  is  a  constituent  of  some  depilatories.  According  to 
Dr.  Paris,  Delcroix's  depilatory,  called  poudre  subtile,  consists  of  quick- 
lime, orpiment,  and  some  vegetable  powder.  Orpiment  is  used  by 
pyrotechnists,  and  as  a  pigment.  Like  realgar,  it  was  employed  by  the  ancients,  but  at 
the  present  time  it  is  not  in  use. 


Fig.  131. 


Right  Rhombic 
Prism  of  Orpiment. 


106.  Arsenici  Teriodidum.  — Teriodide  of  Arsenic. 

Formula  AsP.    Equivalent  Weight  453. 

Arsenici  lodidum  ;  Iodide  of  Arsenic  ;  Arsenicum  lodatum  ;  loduret  or  Bydriodate  of 
Arsenic— T^\^  compound  is  prepared  by  gently  heating,  in  a  tubulated  retort  placed  in  a 
sand-bath,  a  mixture  of  one  part  finely  pulverised  arsenic  aud  five  parts  of  iodine; 
the  iodide  is  afterwards  to  be  sublimed,  to  separate  the  excess  of  arsenic.  The  com- 
pound thus  obtained  is  an  orange-red  volatile  solid.  It  is  soluble  in  water,  eitlier  as  ter- 
iodide of  arsenic  or  as  a  compound  of  hydriodic  and  arsenious  acids.  AsP+3H0= 
AsO'+HI.  If  the  solution  be  rapidly  evaporated  to  dryness,  we  re-procure  the  iodide; 
but  if  we  concentrate,  and  then  place  the  solution  aside,  white  pearly  plates  are  obtauied, 
which  PUsson''  regarded  as  iodide  of  arsenic,  but  which,  according  to  Serullas  and 


1  See  the  account  of  the  celebrated  Bristol  case  of  poisoning,  ia  the  Land.  Med.  Gas.  vol. 
p.  519  ;  and  vol.  xvi.  p.  120. 

2  Ibid.  vol.  xviii.  p.  888. 

•*  Rist  abregep.  des  Brogues  simples,  t.  i.  p.  174,  3me  edit.  1836. 
■*  Journ.  de  Fharmacie,  t.  xiv.  p.  46,  1828, 
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Hottot,'  is  a  compound  of  arsenious  acid  and  teriodide  of  arsenic  {arsenite  of  tenodide  of 

'''SpeP  gives  the  foUowing  process  for  this  preparation.  Two  'irachms  of  iod^^^^^^ 
drachm  of  finely  powdered  arsenic  fused  at  as  low  temperature  as  Pf,f  ™ 
C  ounces  of  icohol  are  to  be  added ;  the  solution  poured  off  from  JJ^^^JJ^^ 
its  colour  reduced  to  a  yeUow  wine  colour  by  K^^^'of  ^L^'^^.^t^^^^ 
then  evaporated  in  a  temperature  not  exceeding  122  F.  ™  ^^^^^J^^JX^^  gas. 

Dr.  Meurer^  prepares  the  iodide  of  arsemc     .  foUows --Arseniuretted  ^ 
prepared  from  arseSiuretted  zinc,  is  to  be  passed  into  a  solution  of  one  dracl^^^^^^^^  odme 
L  four  omices  of  spirit  of  wine.   The  gas  Is  ^owed  to  pass  tbrough  the  solution  of^^^^^^ 
(in  a  place  where  tL  operator  can  be  secure  from  the  effects  of  the  gas  as      outside  ot 
TwinLw),  until  the  solution  is  decolorised.   Afresh  quantity  of  iodine  is  to  added^ 
and  the  operation  continued.    If  afterwards  the  clear  solution  bf      J^^^^f  ^^  ™ 
addition  oi  iodine  will  render  it  clear  again.   The  so  ution  is  ^^^W^*^^^^^^^^ 
the  iodide  of  arsenic  (AsP)  separates  in  crystals,  which  appear  under  the  microscope  as 

'%fofEETS?-Iodide  of  arsenic  combines  the  effects  of  arsenious  f  ^  andiodme^  IHs 
a  powerful  preparation,  and,  like  arsenious  acid,  requires  caution  ^.^t^^^^^^;,  iSed 
absorbed,  and  is  eliminated  by  the  urine,  saliva,  and  perspiration.*  "^'^^^^^ 
solutions  of  it  into  the  veins,  but  did  not  find  i  s  effects  so  PO^^^^"!  .^^^I'^^g^^^^^^^ 
expected.  Six  grains  thrown  into  the  veins  of  a  dog  had  no  appreciable  efect  ^ "ee^ 
grains  immediately  arrested  the  action  of  the  heart.  It  has  been  employed  m  obs^t^^^^^^^ 
skin  diseases,  as  iell  as  in  real  or  simulated  cancer  Dr.  A  T.  Tbojnson  administered^ 
internally  with  great  success  in  lepra  and  impetigo  [and  Dr.  Ne  igan  has  used  ^^^^^^ 
in  cases  of  favuf].  Biett«  employed  it  externaUy  m  the  form  of  omtment,  ^^J^bercu^us 
and  herpetic  diseases  of  the  skin.  In  a  case  of  lupus,  the  omtment  has  been  employed  with 
good  efi^ct.  Dr.  Thomson  employed  it  in  the  form  of  P^s,,commencmg  with  ^th  ot  a 
-rain,  and  ending  with  ^rd  of  a  gram.-Biett's  ointment  consist^ed  of  about  2^  grs.  ot  the 
iodide  to  Bi.  of  lard.    About  one  drachm  of  this  ointment  may  be  used  at  once. 

-An  extemporaneous  preparation,  which  is  said  to  combine  the  virtues  of  both  arsemc 
and  iodine,  is  said  to  have  been  employed  successfully  m  Philadelphia.^  _  It  is  formed  as 
follows  Liquor.  lodin.  comp.  5j. ;  Liquor.  PotasssB  Arsenitis,  31V. :  M.  When 
mixed  together  in  these  proportions,  a  change  is  observed  m  the  appearance  ot  the 
mixture,  which  is  instantaneously  rendered  almost  colourless.   The  dose  is  five  drops. 

Arsenici  Snperiodidum.— Wackenroder's  solution  of  superiodide  of  arsemc  \s  an 
aqueous  solution  of  superiodide  of  arsenic,  each  drachm  of  which  contains  ^th  ot  a 
grain  of  metallic  arsenic  and  about  of  a  grain  of  iodine,  or  about  the  ith  ot  a  gram 
of  superiodide  of  arsenic.   Haser  gave  it  in  doses  of  20  drops  twice  a  day  m  scirrhus. 

Donovan's  solution  contains  teriodide  of  arsemc  and  bmiodide  of  mercury,  it  wiii  be 
described  hereafter  (see  Bydrargyn  Biniodidum). 


Order  XXI.  ANTIMONY  AND  ITS  COMPOUNDS. 


107.  Antimonium.  —  Antimony. 

Symbol  Sb.    Equivalent  Weight  129. 

Stibium.^This  substance,  although  the  basis  of  several  important  medicinal  preparations, 
is  not  now  used  in  medicine  in  the  metallic  state.   In  former  times,  everlasting  or  perpetual 


'  Joitrn.  de  Pharmacie,  t.  xiv.  p.  46,  1 828. 
^  Pharmaceutical  Journal,  1850-51,  p.  560. 
3  Tbid.  1848,  p.  499. 

^  Loud.  Med.  Gaz.  Jan.  19,  1839  ;  Lancet  for  1838-9,  vol.  i. 

*  Edinb.  Med.  and  f^irg.  Journal,  April  1839. 

"  Magendie,  Formulaire,  p.  244,  8me  edit.  1835. 

7  New  Remedies,  by  R.  Dunglison,  M.D.  4th  edit.  p.  77,  Philadelphia,  1843. 

*  Dierbach,  Die  neuesten  Enldeckungen  in  der  Materia  Medico,  Bd.  iii.  Abt.  ii.  S.  1043,  1847- 
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INORGANIC  BODIES.—Teroxide  of  Antimony. 


tIJSt  T""  V'^'Vf-tu^^  tmA  emetic  cups  {pocula  emetica  ;  calices  vomiioru)  were 

m,nlu7to  ^',0  i'  f^V"?"!,"^"'",  as  purgatives:  the  latter  communicated  an  emetic 
£lv  fZ       '  '  1 ^^^'^  '^^y  «^  distinguish  metallic 

antimony  Irom  tlie  sulphuret,  it  has  been  termed  rc^ulus  antimonn,  or  when  the  introt 

th7metll1.1n   *f  cf-ystalliue  texture  on  its  surface,  regulus  antmonn  stellatus.  When 


108.  ANTIMONII  TEROXYDUM.  -  TEROXIDE  OP 

ANTIMONY. 

Formula  SbOl    Equivalent  Weight  153. 

History. — Basil  Valentine^  was  acquainted  with  this  teroxide,  which  lie 
called  j^o?^5rs  of  antimony  {Jlores  antimonii)  and  he  states  that  it  could 
be  procured  by  various  methods. 

"^^^^o^ipound  is  known  by  the  various  names  of  oxide  {antimonii  oxydum, 
Fh.         protoxide,  and  sesquioxide  of  antimony. 

Natural  History.— It  is  found  native,  and  is  known  to  mineralogists  as 
white  antimony.    It  is  found  in  Bohemia,  Saxony,  Hungary,  &c. 

Preparation. — There  are  various  methods  of  preparing  this  oxide. 

1.  The  Edinburgh  College  directs  it  to  be  prepared  as  follows  : — 

w' +^^'^r\°^  Sulphuret  of  Antimony,  in  fine  powder,  ^iv. ;  Muriatic  Acid  (commercial),  Oj. ; 
T^ff'  0^-  Dissolve  the  sulphuret  in  the  acid,  with  the  aid  of  a  gentle  heat;  boil  for 
hall  an  hour  ;  filter.  Pour  the  fluid  into  the  water ;  collect  the  precipitate  on  a  calico 
falter;  wash  it  well  with  cold  water,  then  with  a  weak  solution  of  carbonate  of  soda,  and 
again  with  cold  water,  till  the  water  ceases  to  affect  reddened  litmus  paper.  Dry  the 
powder  over  the  vapour-bath." 

By  the  action  of  hydrochloric  acid  on  tersulphuret  of  antimony,  there  are 
obtained  the  terchloride  of  antimony,  which  is  dissolved  in  the  excess  of  hydro- 
chloric acid,  and  hydrosulphuric  acid  gas,  which  escapes.  SbS^  +  3HCl= 
SbCP  +  3HS.  ^ 

When  the  solution  of  terchloride  of  antimony  is  diluted  with  water,  a  wliite 
precipitate  of  oxichloride  of  a7itim,ony  (SbCl3,5SbO'^)  is  produced,  which 
becomes  crystalline  by  standing.  6SbCF  +  15HO  =  SbCP,58b03  +  15HCl. 
This  precipitate  is  called  Algaroth's  powder  {pulvis  Jlgarothi),  after  the 
name  of  an  Italian  physician  of  the  16th  century,  who  recommended  its  use. 
It  has  also  been  termed  the  angelic poioder  [pulvis  angelicus),  or  mermry 
of  life  [tnercuriiis  vitce).  By  long-continued  washing  with  hot  water,  the 
oxichloride  loses  all  its  chlorine  in  the  form  of  hydrochloric  acid,  and  pure 
teroxide  of  antimony  alone  remains.  SbCF,5Sb63  +  3HO=6Sb03-f3HCl. 
Washing  it  with  a  solution  of  carbonate  of  soda  also  converts  it  into  the  ter- 
oxide.   SbCF,5Sb03  -f  3  (NaO,C02)  =  GSbO^  +  3NaCl  +  3C02. 

2.  The  Dubli?i  I'harmacopoeia  of  1850  directs  the  oxide  of  atiiimotiy 
{Antimonii  oxydum,  Ph.  Dub.)  to  be  prepared  as  follows : — 

Take  of  Solution  of  Terchloride  of  Antimony,  f^xvj. ;  Water,  Cong.  ij. ;  Solution  of 

'  [The  crude  antimony  obtained  in  Hungary  is  Government  property,  and  is  sold  in  its  stores  nt 
Vienna  and  Trieste  in  two  qualities;  the  superior,  called  j?fojr?«rt;«  (from  the  locality  of  the  mine), 
being  lighter  in  weight  and  fur  more  crystalline  than  tlie  second  quality,  called  Li/Uaf/y  wliich  is  of 
n  closer  appearance  and  very  Iieavy,  and  from  G  to  8  per  cent,  clieaiier'thau  the  first.— En.] 
Ihumpkatii  Chariot  of  Antimony,  by  Kirkringius,  p.  91,  Loud.  1678. 
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Caustic  Potash,  Oj. ;  Distilled  Wate,  a  sufficient  quantity-  Jr^IiUrSS^^^^ 
iuto  the  water,  and  having  stirred  the  mixture  well,  set  it  by  until  the  wHi^e  preo  i 
X    forms  has  subsided.    Draw  off  the  supernatant  liq^^oV^i.'^f''"  f    ^'llnw  the 
rvXn  ^md  having  agitated  the  sediment  with  a  gaUon  of  distilled  te^'.^J^J.^^^' 
Xle  to  stand  tiU  the  oxide  has  faUen  to  the  bottom.    Deean   a^ain,  and  ^jy;;^S  g^^^^^^^^^ 
the  whole  on  a  calico  filter,  wash  it  with,  distilled  wa  er  untd  ^1^^^/;.^;;.^  jlf^^^^^ 
throuo-h  reddens  blue  Utmus  paper  only  in  a  very  shght  degree.    The  precipi  ate  is  now 
0  be  shaken  occasionaUv  for  half  an  hour  with  the  solution  of  caustic  P.ot^f '.^^^f J^^^^^^^ 
washed  on  a  filter  with  Lilin^  distilled  water  nntd  the  ^^^^^^S^ /«^^^f  ^fj^^^!  ?  ^1^^ 
on  being  dropped  into  an  aciS  solution  of  nitrate  of  silver.   Lastly,  let  the  product  De 
dried  at  a  heat  not  exceeding  120°. 

3.  Another  method  of  obtaining  teroxide  of  antimony  is  by  the  action  of 
sulphuric  acid  on  either  metalKc  antimony  or  the  black  sulphuret  ot  antimony. 
By  boiling  powdered  metaUic  antimony  in  sulphuric  acid,  flpji^^o^^i^g^^ 
escapes,  and  the  tersulphate  of  the  oxide  of  antimony  is  obtained,  bb  +  bbU  - 
Sb03  3S03  +  3S02.    By  the  action  of  water,  this  tersulphate  of  antimony  is 
resolved  into  an  insoluble  subsulphate,  Sb03,S03,  and  a  soluble  supersulphate 
of  antimony.    By  the  action  of  carbonate  of  soda,  the  subsulphate  is  converted 
into  the  teroxide  of  antimony.    Sb03,S03  +  NaO,C02=Sb03  +  NaO,SO-^  + 
C02     This  method  of  procuring  teroxide  of  antimony  was  proposed  by 
Mr  R  Phillipsi  in  1811.    The  late  Dr.  Babington2  suggested  the  substitu- 
tion of  the  black  sulphuret  of  antimony  for  metallic  antimony.    Por  some 
years  past,  teroxide  of  antimony,  for  the  preparation  of  emetic  tartar,  has 
been  obtained  by  some  EngHsh  chemical  manufacturers  by  the  action  ot  sul- 
phuric acid  on  sulphuret  of  antimony.    This  process  has  been  pubhcly  recom- 
mended by  M.  Hornung3  as  the  most  economical  one  for  the  preparation  ot 
antimony  for  the  manufacture  of  emetic  tartar.    As  it  is  probable  that  it  will 
be  generally  adopted,  I  subjoin  Hornung's  account  of  it. 

Fifteen  parts  of  sulphuret  of  antimony,  in  fine  powder,  were  mixed  with  thirty-six  parts 
of  sulphui-ic  acid  in  an  iron  vessel,  and  the  mixture  exposed  to  a  gentle  heat  during,  a 
night.  The  mixture  had  become  thick ;  but,  on  elevating  the  temperature  and  stirring  it, 
it  again  assumed  a  liquid  condition.  After  continuing  the  action  for  some  time,  the  mass 
acquired  a  whitish  appearance,  a  portion  of  sulphur  separated  in  the  fused  state,  and  much 
sulphurous  acid  was  disengaged.  The  heat  and  agitation  were  continued  until  in  this 
way  the  whole  of  the  sulphur  was  burned  out,  and  sulphurous  acid  no  longer  disengaged. 
When  the  only  vapours  evolved  were  those  of  sulphuric  acid,  water  was  added  to  wash 
out  the  free  sulphuric  acid;  and  the  residue  of  subsulphate  of  antimony  was  decomposed 
with  carbonate  of  soda,  leaving  oxide  of  antimony  in  the  form  of  a  greenish  white  powder. 

Fifteen  parts  of  sulphuret  yielded  thirteen  parts  of  dry  oxide,  which,  with  the  exception 
of  a  small  quantity  of  impurity,  dissolved  in  solution  of  tartaric  acid. 

In  commenting  on  this  process,  Mr.  Phillips*  observes  that  "  there  is  no 
use  in  gently  heating  the  mixture  for  a  long  time  :  it  may  be  boiled  to  dryness 
at  once ;  and  the  residue  is  fit  for  preparing  tartarised  antimony  when  merely 
washed  with  water,  and  without  using  any  carbonate  of  soda." 

]3y  the  mutual  reaction  of  sulphuret  of  antimony  and  sulphuric  acid,  we 
obtain  tersulphate  of  oxide  of  antimony,  sulphurous  acid,  and  sulphur. 
Sb83  +  6S03  =  Sb03,3S03  +  380^  +  3S.  By  the  heat  employed,  the  sulphur 
and  sulphurous  acid  are  dissipated.    By  washing,  the  excess  of  sulphuric  acid 


'  Experimenlal  Exarn'matiuu  of  lite.  London  Pharmacopma. 
^  Sec  P/ii/osop/iical  Mar/azitie  for  .July  1848. 

Journal  de  Pharmacip,  Mai  1818;  P/tarmaceuHcal  Journal,  October  1348. 
"  Phil.  lihuj.  July  1848. 
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is  removed,  and  the  tersulphate  of  the  oxide  of  antimony  decomposed  into  the 
subsulphate,  SbO^^SO^,  and  a  supersulphate  of  antimony.  The  subsulphate 
is  afterwards  converted  into  the  teroxide  by  the  carbonate  of  soda. 
Sb03,S03  +  NaO,C02  =  Sb03  4-NaO,S03=C02.  By  boiling  in  water,  the 
subsulphate  may  be  deprived  of  nearly  the  whole  of  its  sulphuric  acid. 

Sulphuretted  Teroxldes  of  Antimony.  Antimony  Ash,  Glass  of  Antimony,  and  Saffron 
of  Antimony,  are  sometimes  prepared  and  used  on  account  of  the  teroxide  of  antimony 
■which  they  contain ;  hence  tney  require  a  short  notice. 

1.  Antimony  Ash  ;  Cinis  Antimonii. — This  substance  is  obtained  by  roasting  pow- 
dered black  sulphuret  of  antimony.  The  process  is  carried  on  by  some  manufacturers  of 
emetic  tartar  as  a  cheap  method  of  obtaining  oxide  of  antimony.  As  I  have  seen  it  per- 
formed on  the  large  scale  in  London,  the  powdered  sulphuret  was  roasted  on  an  iron  plate 
set  over  a  fire  :  the  fumes  escaped  into  a  chimney.  In  this  process  the  sulphur  is  for  the 
most  part  burnt  off  and  converted  into  sulphurous  acid,  while  the  antimony  abstracts 
oxygen  from  the  air.  The  resulting  antimony  ash  is  of  a  grev  colour.  It  is  a  mixture  of 
antimonious  acid  (SbO'')  with  some  teroxide  of  antimony  (SbO^)  and  some  unbumt  ter- 
sulphuret  of  antimony  (SbS^),  as  well  as  any  other  foreign  matters  contained  in  the  original 
sulphuret  which  have  not  been  destroyed  or  expelled  by  the  heat.^  Part  of  the  antimony 
is  volatilised  during  the  operation. 

2.  Glass  or  Antimony;  Vitrum  Antimonii. — To  obtain  this  compound,  the  black 
sulphuret  of  antimony  is  first  roasted,  by  which  antimony  ash  is  obtained  (see  supra). 
This  is  then  fused  in  an  earthen  crucible.  The  antimonious  acid  of  the  antimony  ash  is 
deprived  of  a  part  of  its  oxygen  by  the  sulphur  of  the  terstdphuret,  and  is  converted  into 
sulphurous  acid,  which  escapes.  It  has  been  analysed  by  Soubeiran,^  who  states  that  it 
consists  of  teroxide  of  antimony  91-5,  tersulphuret  of  antimony  1-9,  silica  4-5,  and  oxide  of 
iron  3-2.  Mr.  R.  Phillips^  says  that  it  consists  principally  of  teroxide  of  antimony,  sqvuq 
tersulphuret,  and  about  five  per  cent,  of  silica.  It  has  been  used  to  furnish  teroxide  of 
antimony  in  the  preparation  of  emetic  tartar.  , 

3  Satfeon  of  Antimony;  Crocus  Antimonii;  Crocus  Metallorum.  —  Ubtamed  by 
deflagrating  a  mixture  of  equal  parts  of  black  sulphuret  of  antimony  and  nitrate  of  potash ; 
the  resulting  fused  mass  (sometimes  called  liver  of  antimony,  hepar  antmonu)  is  to  be 
separated  from  the  scoriae,  reduced  to  a  fine  powder,  boiled  m  water,  and  repeatedly 
washed  •  it  then  constitutes  washed  saffron  of  antimony  {crocus  antimonn  /oifa*),  which  was 
formerly  used  in  the  preparation  of  emetic  tartar.— The  fused  mass  is  a  mixture  of 
sulphate  of  potash,  tero'xide  of  antimony  combined  with  potash,  oxisulphuret  of  antimony, 
and  tersulphuret  of  antimony  combined  with  sulphuret  of  potassium.  The  water  abstracts 
the  sulphate  of  potash,  the  caustic  potasli,  and  the  sulphuret  of  potassium. 

Liver  of  antimony  is  also  obtained  by  fusing  together  black  sulphuret  of  antimony  and 
carbonate  of  either  potash  or  soda  :  the  product  consists  of  a  sabne  compound  of  tersul- 
phuret of  antimony  ajid  alkaline  sulphuret,  mixed  with  a  compound  of  teroxide  of  antunony 

^^%^fvff  antimony  (rubinus  antimonii;  regulus  antimonii  medicinalis)  is  obtained  by 
fusin/together  five  parts  of  black  sulphuret  of  antmiony  and  one  part  of  carbonate  of 
potasl  and  separating  the  upper  layer  (sulphoaiitimonrte  of  F^'-'^^^i  S  1 1^^^? 
Sue,  which  consists  of  a  fused  mass  composed  of  tersulphuret  of  antmiony  with  a  httle  of 
the  teroxide.  j     •  i 

Properties.— Teroxide  of  antimony  occurs  native  in  tabular  and  acicular 
crystals,  which  belong  to  the  right  prismatic  system.  When  prepared  m  the 
moist  way  it  is  a  white  powder,  which  becomes  yellow  by  heat,  and  fuses  at  a 
full  red  heat  into  a  yellow  fluid,  which  concretes,  by  coohug,  into  a  crystalline 
mass.    If  subjected  to  heat  in  the  open  air,  it  absorbs  oxygen,  and  becomes 

antimonious  acid  (SbO*).  .  .,  .         i  ^  i  j- 

Characteristics.— lleaied  in  litpid  hydrochloric  acid,  it  is  completely  dis- 
solved :  the  solution  contains  terchloride  of  antimony,  wluch,  when  mixed 


'  Liebig.  Eandwdri.  d.  Chemie.  Bd.  i.  S.  420. 
*  Journal  de  PItarmacie,  t.  x.  p.  528. 
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with  water,  yields  a  white  V^-^^^^-^::i:Z:^!S^. 
Hydrosulplrarets  forma  red  precipitate  vSbSJ  m  te^^^^^ 

C^POsm&eroxida  of  antimony  has  the  foUowiag  composition 

Mom!.   Ej.m.      F.rCe.t.     Berzdim.  Joh,m«,. 

,  129    ....    84-31    84-319    85 

Anlimony    '    "  15.J9    15-681    1» 

Oxygen      _        — 

Ter.,ideofAnti.o.,...l      MO-00    100-000    100 

PoEm.-The  Edinburgh  College  gives  the  following  characteristics  of  its 

^TeJm,  soluble  i.  muriatic  acid  aud  also     a  boUing  mixture  of  water  aad  bita^trate 
of  potasb ;  snow-wliite ;  fusible  at  a  fuU-red  best. 

which  disease  in  the^^^^^^^^^  Xenth'day  of  the 

^■-'^  been  confirmed  by  other  phy- 
at  Lyo"]    The  oxichloride  of  antiMouy  is  uncertain  in  its 

°''S»iNisTBmoN.-The  oxichloride  of  antimony  is  sometimes  given  in 
doses  of  from  one  to  ten  grams. 

109    PULVIS  ANTIMONII  COMPOSITUS.  -  COMPOUND 
109.  PUl.vi8»   pQ^jjjjj^  OP  ANTIMONY. 

HisTOUY -Dr.  James,  who  died  in  1776,  prepared  a  celebrated  patent 
meSong  known  M^er  ^o.^er  of  1^  Ja^es  ^^^^ 
Jacohi),  or  Dr.  James's  powder  {puhns  Jacohi).   J^^J'^^^^^  ™ 
c^i.hsenuentlv  claimed  for  a  German  of  the  name  of  Schwanberg.     ine  speci 
fittTI  wh^^^^^^^  lodged  in  the  Conrt  of  Chancery  is  so  ambiguously 

worded  ThaUiis  powder  cannot  be  prepared  by  it.    Hence  the  present  pre- 
parS  l  as  been  ^^^^^^        into  the  Pharmacopoeia  as  a  substitute  for 
rtrme  editions  of  the  London  PlwmacopxBia,  as  well  as  m  the  prese^^ 
Edinburc^h  and  Dublin  Pharmacopccias,  the  name  given  to  it  is  ptdvis  anti- 

but  since  1836  this  name  has  been  unne- 
cessarily (as  I  conceive)  altered  to  pulvis  antmionu  compositus 

Prep Aatio><. -All  the  British  Colleges  give  directions  for  its  preparation. 

Thr  London  ColUqe  orders,  of  Tersulphuret  of  Antimony  lb.  j. ;  Horn  Shavings,  lb.  ij 
Mix  and  thrL  t^^^^^       a  crucible  red-hot  in  the  fke,  and  stir  constantly  nntii  vaponi 

1  Biilhiin  Therap.  Med.  t.  xxxv.  p.  237. 

2  Affidavits  and  Proceedings  of  IF.  Baker,  Lond.  1754. 
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no  longer  arises.    Hub  the  residue  to  a  powder,  and  put  it  into  a  crucible.    Then  ai)ply 
ro,  and  increase  it  g,-adually,  tliat  it  may  be  red-hot  for  two  hours.    Grind  the  residual 
powder  as  finely  as  possible. 

Tlie  Minburgh  College  directs  equal  weights  of  Sulpliuret  of  Antimony  in  coarse 
powder  and  Hartsliorn  in  shavings,  to  be  used.  "Mix  them,  put  them  into  L  red  hot 
iron  pot  and  stir  constantly  till  tTiey  acquire  an  ash-grey  colour,  and  vapom-s  no  lon-cr 
arise.  Pulverise  the  product,  and  put  it  into  a  crucible  with  k  perforated  cSver  and 
expose  this  to  a  gradually  increasing  heat  till  a  white  heat  be  produced,  which  is  to  be 
maintained  for  two  houi-s.    lieduce  the  product,  when  cold,  to  fine  powder. 

Manufacturers  usually  substitute  bone  sawings  for  hartshorn  shavings. 

The  process  of  the  Dublin  College  differs  from  those  of  the  other  two  CoUeges  —Take 
ol  iavtansed  Antimony;  Phosphate  of  Soda,  of  each,  ^iv.;  Chloride  of  Calcium,  ?ii  • 
bolution  of  Ainmonia,  f^iy. ;  Distilled  Water,  Cong,  iss.,  or  a  suiHcient  quantity.  Dissolve 
tiie  iartansed  Antunony  m  half  a  gallon,  and  the  phosphate  of  soda,  and  cldoride  of  cal- 
cium, each,  in  a  quart  of  the  water.  Mix  the  solutions  of  the  tartarised  antimony  and 
phosphate  ot  soda  when  cold,  and  then  pour  in  the  solution  of  chloride  of  calcium,  having 
"iV  ,  ",^V°  ^^'^  "^^^^^     ammonia.    Boil  now  for  twenty  minutes,  and  haviiiL' 

collected  the  precipitate,  which  wiU  then  form,  on  a  calico  filter,  wash  it  with  hot  distilled 
water  until  the  Lquid  which  passes  through  ceases  to  give  a  precipitate  mth  a  dilute 
solution  ol  nitrate  of  sdver.  Finally,  dry  the  product  by  a  steam  or  water  heat,  and 
reduce  it  to  a  fine  powder. 

The  following  is  the  theory  of  tlie  process :  the  gelatinous  matter  of  the 
horu  (or  bones)  is  decomposed  and  burned  ofiP,  leaving  behind  the  earthy 
matter  (triphosphate  of  lime  3CaO,cP05_,  with  a  little  calcareous  carbonate 
CaO,C02) .  The  sulphur  (S^)  of  the  tersulphuret  (SbS^)  is  expeUed  in  the  form 
of  sulphurous  acid  (380^),  while  the  antimony  attracts  oxygen  from  the  air, 
forming  antimonious  acid  (SbO*),  and  a  variable  quantity  of  teroxide  of  anti- 
mony (SbO^).  By  the  subsequent  heating  the  teroxide  is,  for  the  most  part, 
converted  into  antimonious  acid ;  but  one  portion  is  usually  left  unchanged, 
while  another  is  volatilised.  The  carbonate  of  lime  of  the  horu  is  decomposed 
by  the  united  agencies  of  heat  and  antimonious  acid :  carbonic  acid  is  expelled, 
and  a  small  quantity  of  antimonite  of  lime  formed.  The  sides  of  the  crucible 
in  -which  the  second  stage  of  the  process  has  been  conducted  are  found,  at 
the  end  of  the  operation,  to  be  lined  with  a  yellow  glaze,  and  frequently  with 
yellow  crystals  of  teroxide. 

PiioPEHTiEs. — Antimonial  powder  is  white,  gritty,  tasteless,  and  odourless. 
Boiling  water  extracts  the  antimonite  (and,  according  to  Dr.  Maclagan,  super- 
phosphate) of  lime  :  the  liquid  becomes  cloudy  on  coohng.  Hydrochloric 
acid,  digested  in  the  residue,  dissolves  the  triphosphate  of  hme,  all  the  ter- 
oxide of  antimony,  and  that  portion  of  the  antimonious  acid  which  was  in 
combination  with  lime.  When  examined  by  the  microscope,  antimonial 
powder  appears  to  be  an  amorphous  granular  powder. 

Characteristics. — The  solution  obtained  by  boiling  antimonial  powder  in 
distilled  water  occasions  white  precipitates,  soluble  in  nitric  acid,  with  oxalate 
of  ammonia,  nitrate  of  silver,  and  acetate  of  lead.  The  precipitate  with  the 
first  of  these  tests  is  oxalate  of  lime  (CaOjC^O^),  with  the  second  phosphate 
of  silver  (2AgO,iP05)  and  with  the  third  phosphate  of  lead  (2PbO,^P05). 
Plydrosulphuric  acid  gas  transmitted  through  the  solution  produces  an 
orange-red  precipitate.  If  the  portions  of  antimonial  powder  not  dissolved 
by  distilled  water  be  digested  in  boiling  liquid  hydrochloric  acid,  a  solution  is 
obtained,  which,  on  the  addition  of  distilled  water,  becomes  turbid,  and 
deposits  a  white  powder  {oxichloride  of  antimony,  SbCl3,5SbO^)  :  at  least 
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I  have  found  this  to  take  place  with  several  samples  , 
which  I  have  examined,  and  the  same  is  noticed  by  Dr  Barker  ;i  but  neitiier 
Mr  Phillips^  nor  Dr.  Maclagan^  has  observed  it.  Hydrosulphuric  acid  gas, 
transmitted  through  the  hydrochloric  solution,  causes  an  o^^f  S^'f  ^ //^ 
cipitate :  if  this  be  separated  by  filtering,  and  the  solution  boded  to  expel  any 
traces  of  hvdrosulphuric  acid,  a  white  precipitate  {triphosphate  of  Lime 
3CaO,(.P05)  is  thrown  down  on  the  addition  of  caustic  ammonia,  iliat 
portion  of  antimonial  powder  which  is  not  dissolved  by  hydrochloric  acid  is 
antimonious  acid :  if  it  be  mixed  with  soda,  and  heated  on  charcoal  m  t^ie 
interior  flame  of  the  blowpipe,  it  is  converted  into  globules  of  metalhc 
antimony. 

"Distilled  water,  boiled  with  it  and  filtered,  gives,  with  sulphuretted  hydrogen,  an 
oriuieDrecinitate-  muriatic  acid  digested  with  the  residue,  becomes  yeUqw,  does  not 
t::^tLT^acoZing  to  ray  experiments]  become  turbid  by  di  ution  but  gives  a  copious 
orange  precipitate  with  sulphuretted  hydrogen."-P/..  Ed.  2d  edit.  1841. 

CoMPOSiTioN.-Dr.  James's  powder  has  been  analysed  by  Dr.  Pearson,^ 
by  Mr.  Phillips,^  by  Berzelius,^  by  M.  PuUy,?  by  Dr.  D.  Maclagan,^  and  was 
imperfectly  examined  by  M.  Chenevix.9  ^^^/m^ma^  has  been 

analysed  by  Mr.  Phillips,i°  ^nd  by  Dr.  D.  Maclagan."    Their  results  are,  for 


Antimonite  of  Lime  [with 
some  superphosphate, 
Maclagan]  

Teroxide  of  Antimony  ... 

Antimonious  Acid  

Triphosphate  of  Lime  ... 

Loss  [Teroxide  of  Anti- 
mony and  impurity, 
Phillips]   


James's  Powder. 
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According  to  the  Edinburgh  Pharmacopoeia  (2d  ed.  1841),  antimomal 
powder  is  "  a  mixture  chiefly  of  antimonious  acid  and  phosphate  of  lime 
with  some  sesquioxide  [teroxide]  of  antimony  and  a  little  antimofiite  of 
lime." 

PuUy  found  sulphate  of  potash  and  hypo-antimonite  of  potash  m  James's  powder. 


1  Observations  on  the  Dublin  Pharmacopoeia,  204. 

2  Ann.  Phil.  iv.  N.  S.  2G6.  ' 

3  Edinburgh  Medical  and  Surgical  Journal,  No.  135. 
*  Phil.  Trans.  Ixxxi.  for  1791,  p.  317. 

5  Jnn.  Phil.  N.  S.  vi.  187. 
«  Traitede  Chimie,  iv.  481. 
Ann.  de  Chim..  1805,  Iv.  74. 
Op.  supra  cit. 

Phil.  Trans,  for  1801,  )).  57. 
Ann.  Phil.  N.  S.  iv.  266. 
Op.  cit. 
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Mr.  Brande  has  fouud  as  mucli  as  5  per  cent,  of  teroxide  of  antimony  in  tho  antimonial 
powder  of  the  shops.  The  ant  'monite  of  lime  is  obtained  in  solution  by  boiling  antimonial 
powder  in  distilled  water  :  the  greater  part  of  it  is  deposited  as  the  solution  cools.  The 
existeuee  of  superphosphate  was  inferred  by  Dr.  Maclagan  from  the  precipitates  produced 
with  the  salts  of  lead  and  nitrate  of  silver.  Mr,  Phillips  states  that  it  contains  but  little, 
if  any,  teroxide  of_  antimony,  because  the  hydrochloric  solution  did  not  let  fall  any  preci- 
pitate on  the  addition_  of  water.  But  a  small  quantity  of  teroxide  may  be  dissolved  in 
excess  of  this  acid  without  our  being  able  to  ootain  any  evidence  of  it  by  the  action  of 
water.  Dr.  Maclagan^  has  shown,  that  if  hydrosulphuric  acid  gas  be  transmitted  through 
the  solution,  au  orange-red  precipitate  is  obtained,  which  he  supposes  to  be  an  indication 
of  the  presence  of  teroxide.  But  unless  the  antimonial  powder  be  boiled  repeatedly  in 
water,  to  remove  completely  the  antimonite  of  Hme,  this  test  cannot  be  relied  on ;  for  if 
the  least  trace  of  this  salt  be  present,  on  the  addition  of  hydrocliloric  acid  a  solution  is 
obtained,  which  not  only  produces  an  orange-red  precipitate  with  hydrosulphuric  acid,  but 
even  causes  a  white  precipitate  on  the  addition  of  water. 

Physiological  Effects. — Antimonial  powder  is  most  unequal  in  its  ope- 
ration,,— at  one  time  possessing  considerable  activity,  at  another  being  inert, 
or  nearly  so.  This  depends  on  the  presence  or  absence  of  teroxide  of 
antimony,  which  may  be  regarded  as  constitutiug  its  active  principle,  and 
which,  when  present,  is  found  in  uncertain  and  inconstant  quantity.  More- 
over, this  variation  in  the  composition  of  antimonial  powder  cannot  be  regarded 
as  the  fault  of  the  manufacturer,  since  it  depends,  as  Mr.  Brande^  has  justly 
observed,  "  upon  slight  modifications  in  the  process,  whicii  can  scarcely  be 
controlled."  Mr.  Hawkins  gave  5j.  morning  and  evening  without  any  obvious 
effect ;  and  the  late  Dr.  Duncan,  jun.  administered  3j.  and  ^ss,  doses,  several 
times  a  day,  without  inducing  vomiting  or  purging.^  Dr.  EUiotsou*  found 
even  120  grains  nearly  inert ;  nausea  alone  being  in  some  of  the  cases  pro- 
duced.   In  these  instances  I  presume  it  contains  little  or  no  teroxide. 

But,  on  the  ather  hand,  a  considerable  number  of  practitioners  have  found 
it  to  possess  activity.  Dr.  Paris^  observes,  that  "  it  will  be  (hfficult  for  the 
chemist  to  persuade  the  physician  that  he  can  never  have  derived  any  benefit 
from  the  exhibition  of  antimonial  powder."  I  have  above  stated  that  the 
experiments  on  which  Mr.  Phillips  founds  his  assertion  that  this  preparation 
contains  but  little  if  any  teroxide,  are  inconclusive,  as  Dr.  Maclagan  has  shewn. 
I  am  acquainted  with  one  case  in  wliich  it  acted  with  great  activity.  A 
workman  employed  in  the  manufacture  of  this  powder  in  the  laboratory  of  an 
operative  chemist  in  London,  took  a  dose^  of  it  (which,  from  his  account, 
I  estimate  at  half  a  teaspoonful),  and,  to  use  his  own  words,,  "  it  nearly  killed 
him."    It  occasioned  violent  vomiting,  purging,  and  sweating. 

Dr.  James's  poivder,  which  some  practitioners  consider  as  more  active  and 
certain  than  our  antimonial  powder,  appears  to  be  equally  inconstant  in  its 
operation.  Dr.  D.  Munro,^  who  frequently  used  this  powder,  and  saw  Dr. 
James  himself,  as  well  as  other  practitioners,  administer  it,  observes — "like 
other  active  preparations  of  antimony,  it  sometimes  acts  with  great  violence, 
even  when  given  in  small  doses  ;  at  other  times  a  lai-ge  dose  produces  very 
little  visible  effects.    I  have  seen  three  grains  operate  briskly  both  upwards 


'  Oip.  cit. 

^  Manual  of  Pharmacy,  3d  edit.  p.  292. 
^  Edinburgh  New  Dispensatory,  11th  edit. 

Cases  illustrative  of  the  Efficacy  of  the  Hydrocyanic  Acid,  p.  77. 
^  Pharmacoloyia. 

"  'Dratise  on  Med.  and  Fharm.  Chem,  i.  367. 
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and  dowmvards;  and  I  was  once  called  to  a  patient  to  whom  Br.  J™^^ 
htosergiven  five  grains  ot  it,  and  it  pnrged  and  vomited  t'l'' l^!'? ''^T 
foT  "u?s,  and  in  tlmt  time  gave  her  between  t*™ty        ^.r^^f  '^r 
other  times  I  have  seen  a  scruple  produce  Wtle  or  no  "sAle  effe  t  Ur 
riipvnei  thought  hi-'hlv  of  it  in  the  apoplectic  diathesis  :  but  he  used  it  in 
&it  w  ili  bleeding,  purgatives,  and  a  strict  antiphlogistic  re^men. 
The  preceding  facts  seem  to  me  to  show  the  propriety  of  omitting  the  use  ot 
bXChno"  ial  and  James's  powder,  and  substituting  for  them  some  antimo- 
nial  of  known  and  uniform  activity,— as  emetic  tartar.  • 

USES.-Antimonial  powder  is  employed  as  a  sudorific  m  fevers  and  rh  u- 
matic  affections.  In  the  former  it  is  given  either  alone  or  in  eombination 
with  mercurials :  in  the  latter,  it  is  frequently  conjoined  with  opium  as  wd  as 
with  calomel.    In  chronic  skin  diseases  it  is  sometimes  exhibited  with  alte- 

'"'A^MiNisTEATiON.-The  usual  dose  of  it  is  from  3  or  4  to  8  or  10  grains, 
in  the  form  of  powder  or  bolus. 

no    ANTIMONII  TERSULPHURETUM.-TERSUI.- 
PHURET  OF  ANTIMONY. 

Formula  SbS^   Equivalent  Weight  177. 
Two  forms  of  this  compound  are  used  in  medicine— the  one  crystalline,  the 
other  amorphous. 

1.  Antimonii  Tersijlphuretum  Crystallisatuin.  -  Crystallised 
Tersulphuret  of  Antimony. 

History— Black  sulphuret  of  antimony  was  known  in  the  mos.t  ancient 
times,  being  used  by  the  Asiatic  and  Greek  ladies  as  a  pigment  for  the  eye- 
brows 2  It  was  formerly  called  stimmi  (<rrt>/xi  vel  ort/x^ie),  stibium  {crrlpi) , 
platyophthalmon  {'.Xarvo^^aXixov),  or  larhason^  {Up^aaop).  It  has  also 
been  called  kSx^oq.  In  the  native  state  it  is  technically  termed  antimony 
ore,  and  when  first  fused  out  of  its  gangue,  crude  antimony,  ^}  sulphur et 
of  antimony.  It  is  the  antimonii  sulphuretum  of  the  Edinburgh  and 
Dublin  Pharmacopoeias;  the  antimonii  ter sulphuretum  {tersulphuret  of 
antimony)  of  the  London  Pharmacopoeia.  p      -,     ^.  • 

Natural  History.— Tersulphuret  of  antimony  is  found  native  m  various 
parts  of  the  world,  especially  in  Hungary,  in  the  Hartz,  in  Trance,  in  Cornwall, 
and  in  Borneo.  Prom  the  latter  place  it  is  imported  into  this  country  by  way 
of  Singapore,  being  brought  over  as  ballast  in  the  vessels.  In  the  years 
1835-36  and  37,  the  quantities  of  ore  imported  were  respectively  645,  825, 
and  629  tons  [Trade  List,  Jan.  10,  1837,  and  Jan.  9,  1838).  In  1840, 
there  were  imported  627  tons. 

Preparation. — The  old  method  of  separating  the  tersulphuret  from  its 
silicious  gangue  was  to  melt  it  in  a  covered  crucible  or  pot,  in  the  bottom  of 

1  Buhl.  Hasp.  Rep.  i.  315. 

2  2  Kitiffs,  ix.  30  ;  Ezekid,  xxiii.  40 ;  Pliny,  Nat.  Hist,  xxsiii. 
^  Dioacoridcs,  lib.  v.  cap.  99. 


732  INORGANIC  BODIES.— Ouystallised  Tersulpuuret  of  Antimony. 

which  there  were  several  lioles,  tlirough  whicli  the  fused  suljihuret  passed  into 
an  inferior  or  receiving  pot.  According  to  Gensenne 's  method,  the  melting- 
pots  were  placed  in  a  circular  reverberatory  furnace,  and  were  connected  by 
curved  earthen  tubes  with  the  receiving  pots  wliich  were  on  the  outside  of  the 
furnace.  At  La  Vendee,  neither  vessels  nor  tubes  are  used  :  the  ore  is  placed 
on  the  bed  of  a  reverberatory  furnace,  in  which  is  an  aperture  to  allow  of  the 
passage  of  the  fused  tersulphuret,  which  flows  into  a  receiving  vessel  placed 
externally  to  the  furnace.^ 

Properties.— The  fused  tersulphuret  (called  common  or  crude  antimony) 
occurs  in  commerce  in  roundish  masses,  called  loaves  or  cakes :  these,  when 
broken,  present  a  striated  crystalline  appearance,  a  dark  steel  or  lead  grey 
colour,  and  a  metalHc  brilliancy.  The  commercial  tersulphuret  is  opaque, 
tasteless,  odourless,  brittle,  easily  pulverisable,  and  has  a  sp.  gr.  of  about  4-6! 
Its  powder  is  black,  but  that  of  pure  tersulphuret  is  reddish-black.  It  is  a 
little  less  fusible  than  metallic  antimony.  It  is  volatile,  but  cannot  be  distilled  ; 
and  it  appears  to  be  partially  decomposed  by  heat,  for,  when  heated  in  an 
earthen  crucible  for  an  hour,  it  loses  from  10  to  20  per  cent,  of  its  weight.^ 
By  roasting,  it  is  converted  into  antimony -ash.  When  reduced  to  a  very 
fine  powder  by  levigation  and  elutriation,  it  constitutes  the  ajitimonii  sulphu- 
retum  prteparatum  of  the  Dublin  Pharmacopoeia. 

Characteristics. — It  fuses  and  is  dissipated  before  the  blow-pipe,  with  a 
smell  of  sulphurous  acid  and  the  formation  of  a  white  smoke  (SbO^).  Digested 
iu  warm  hydrochloric  acid,  it  evolves  hydrosulphuric  acid,  and  forms  a  solution 
of  terchloride  of  antimony  (SbCP),  which  produces  a  white  precipitate  {pxi- 
chloride  of  antimony,  SbCP,5Sb03)  with  water,  and  an  orange-red  one 
(SbS^)  with  hydrosulphuric  acid.  If  a  current  of  hydrogen  gas  be  passed 
over  heated  tersulphuret  of  a,ntimony,  metalHc  antimony  and  hydrosulphuric 
acid  gas  are  obtained  :  the  metal  decomposes  nitric  acid,  and  yields  a  white 
powder:  it  readily  dissolves  in  nitro-hydrochloric  acid  (SbCl^). 

Composition. — Tersulphuret  of  antimony  has  the  following  composition  : — 

Atoms.        Eq.  Wt.        Per  Cent.       Berzelitts.  Thomson. 

Antimony   1    129    72-88    72'8    73-77 

Sulphur    3    48    27-12    27-2    26-23 

Tersdphuret  of  Antimony  1    177    100-00    100-0    100-00 

Impurities. — The  crude  antimony  of  commerce  is  rarely,  if  ever,  quite  pure. 
It  frequently  contains  the  sulphurets  of  iron,  lead,  arsenic,  and  copper,  and  on 
this  account  it  is  not  adapted  for  medicinal  use.  When  pure,  it  is  completely 
soluble  in  hydrochloric  acid;  but,  when  mixed  with  a  sulphuret  of  arsenic, 
this  remains  undissolved,  and  may  be  detected  by  reducing  it  with  a  mixture 
of  charcoal  and  carbonate  of  soda.  If  the  hydrochloric  solution  be  diluted 
with  water  (so  as  to  precipitate  the  greater  part  of  the  antimony),  the  presence 
of  lead,  iron,  or  copper,  in  the  filtered  liquor,  may  be  detected  by  the  appro- 
priate tests  for  these  metals,  hereafter  to  be  mentioned. 

Striated.    Soluble  in  boiling  hydrochloric  acid. — Ph.  Lond. 

"  Entirely  soluble  in  muriatic  acid  with  the  aid  of  heat."— P/<.  Ed. 


'  Damns,  Traite  de  Chiniie,  iv.  160. 
Bcrthicr,  'IVnile  dcs  Essais,  ii.  490. 
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Physiological  Effects.  «.  On  Aniinah.—K^ytv'  introduced  half  an 
ounce  of  it  into  the  cellular  tissue  of  the  back  of  a  dog,  but  no  eflects  resulted 
from  it.  Fifteen  grains  placed  in  the  peritoneal  sac  caused  inflammation,  and 
in  twenty-four  hours  death,  but  without  any  peculiar  symptoms.  Moiroud 
says  that,  given  to  horses  in  doses  of  from  two  to  four  ounces,  it  acts  as  an 
excitant,  causing  increased  frequency  of  pulse  and  respiration,  and  softer  stools. 

yS.  On  Man.— hi  most  cases  it  produces  no  obvious  effects,  even  wlien 
taken  in  very  large  doses.  Eayer^  gave  half  an  ounce  of  it  in  powder  for 
several  days  without  the  slightest  effect.  CuUen/  however,  has  seen  it  cause 
nausea  and  vomiting  in  one  or  two  instances  m  which  it  was  largely  employed. 
Rayer  says  that  the  decoction  of  it  is  much  more  active  than  an  equal  quantity 
of  the  same  preparation  in  powder.  How  are  these  facts  to  be  explained? 
He  ascribes  the  activity  of  the  decoction  to  arsenious  acid,  formed  by  boiling 
sulphuret  of  arsenic  (contained  in  the  ordinary  crude  antimony)  with  water ; 
for  Guibourts  obtained  in  this  way  1  iVo  grs-'  of  arsenic  acid  by  boiling  an 
ounce  of  crude  antimony.  But  the  presence  of  arsenic  is  not  necessary  to 
explain  the  greater  activity  of  the  decoction,  since,  by  long-continued  boihng 
with  water,  the  tersulphuret  of  antimony  yields  hydrosulphuric  acid  and  ter- 
oxide  of  antimony.^  The  occasional  nausea  and  vomiting  may  arise  from  the 
decomposition  of  the  sulphuret  by  the  fluids  in  the  ahmentary  canal. 

Uses. — As  a  medicinal  agent,  it  is  occasionally  employed  as  a  diaphoretic 
and  alterative  in  some  skin  diseases,  especially  lepra  and  scabies,  in  scrofula 
and  glandular  affections,  and  in  rheumatism  and  gout. 

As  a  pharmaceutical  and  chemical  agent,  it  is  a  most  important  substance, 
beino-  the  source  from  which  the  metal  and  all  its  compounds  are  procured. 

Administration. — The  usual  dose  of  it,  when  taken  internally,  is  from 
ten  to  thirty  grains  of  the  powder ;  but  several  drachms  of  it  have  been  taken 
without  much  effect.  The  Timn  de  Feltz,  which  is  occasionally  used  in 
skin  diseases,  is  prepared  by  boiling  Sarsaparilla,  5j-  and  Crude  Antimony 
(tied  up  in  a  bag),  5j.  in  a  pint  and  a  half  of  Water;  then  add  Isinglass,  5iv., 
previously  dissolved  in  water,  and  reduce  the  whole  (by  boiling)  to  a  pint, 
which  is  to  be  taken  during  the  day.7 

AMMONII  SILPIIURETUM  PR.IPAMTUM,  D.  ;  Prepared  Sulphuret  of 
Antimony.  (Take  of  Sulphuret  of  Antimony  any  convenient  quantity.  Let 
this  be  reduced  to  powder ;  and  the  finer  particles  having  been  separated  from 
the  coarser  by  the  method  explained  in  the  formula  for  Greta  Pra'parata, 
let  them  be  dried  and  preserved  for  use.) — The  powder  sold  in  the  shops  as 
prepared  sulphuret  is  usually  obtained  by  grinding  in  mills  without  elutriation. 
Its  uses  are  those  of  the  sulphuret  before  described. 

'  Lid.  de  Med.  et  Chir.  Pratiq.  iii.  54. 

2  Pharm.  Veter.  428. 

'  Op.  cii. 

«  Treat  of  Mat.  Med.  ii.  482. 

5  Rayer,  op.  supra  cit. 

"  Geigcr,  Hand.  d.  Pharm. 

7  Rayer,  Treatise  on  Diseases  of  the  Skin,  by  Dr.  Willis,  p.  1223. 
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2.  Antimonii  Tersulphuretnm  Amorphtiin.  —  Amorphous 
Tersulphuret  of  Antimony. 

History. — Eed  tersulphuret  of  antimony  was  known  to  Basil  Valentine/ 
who  calls  it  sulphur  of  antimony.  His  directions  for  preparing  it  are  as 
follows : — Grind  antimony  to  a  fine  powder,  which  is  to  be  boiled  for  two 
hours,  or  a  little  longer,  in  a  sharp  lye  of  beech- wood  ashes.  Filter  the 
boiled  liquor,  and  pour  over  it,  vinegar  :  the  red  sulphur  of  antimony  will  then 
be  precipitated. 

The  discovery  of  mineral  kermes  (so  called  on  account  of  its  similarity  in 
colour  to  the  insect  kermes,  Coccus  Ilicis)  is  usually  ascribed  to  the  celebrated 
Glauber,  one  of  whose  pupils  communicated  the  mode  of  preparing  it  to  M. 
de  Chastenay,  by  whom  it  was  communicated  to  M.  de  la  Ligerie.  The  latter 
gave  a  portion  of  the  medicine  to  Simon,  a  Carthusian  friar,  who  effected  a 
remarkable  cure  with  it:  hence  it  obtained  the  name  of  Carthusian 
powder,  poudre  des  Chartreux,  or  pulvis  Garthusianorum.  The 
secret  of  its  preparation  was  purchased  of  M,  de  la  Ligerie  by  the  king 
of  France.^ 

Natural  History. — Amorphous  tersulphuret  of  antimony  does  not  occur 
native.    The  mineral  called  red  antimony  is  composed  of  SbO',2SbS^. 

Varieties. — Two  varieties  of  amorphous  tersulphuret  of  antimony  are  em- 
ployed in  medicine ;  one  is  commonly  known  as  mineral  kermes,  the  other  is 
the  precipitated  sulphuret  of  antimony. 


a.  Kermes  Minerale, — Mineral  Kermes. 

Preparation.— This  is  prepared  both  by  the  humid  and  by  the  dry 
way  J  and  the  French  Codex  gives  directions  for  its  preparation  by  both 
methods. 

a.  By  the  humid  way.— This  is  directed  to  be  prepared  as  follows 

Take  of  Crystallised  Carbonate  of  Soda,  128  parts;  Water,  1280  parts;  Sulphuret  of 
Antimony,  6  parts.  Dissolve  the  carbonate  of  soda  in  the  water,  by  the  aid  of  heat,  in  a 
cast-iron  pan  Add  the  sulphuret  of  antimony,  reduced  to  a  fine  powder,  and  bod  the 
mixture  for  an  hour,  constajitly  stirring  it  with  a  wooden  spatula  .-  filter  the  boiling  solu- 
tion into  an  earthen  pan  previously  heated,  and  contaimng  a  small  quantity  ot  very  Hot 
water.  Let  the  solution  cool  as  slowly  as  possible;  collect  the  red  powder  winch  is 
deposited  on  a  close  cloth,  and  wash  on  the  filter  with  cold  water.  Press  the  washed 
powder,  and  dry  it  on  a  stove  moderately  heated. 

The  theory  of  this  process  is  as  follows :— When  tersulphuret  of  antimony  is 
boiled  with  a  solution  of  carbonate  of  soda,  a  portion  of  the  latter  is  resolved 
into  carbonic  acid  and  soda.  The  soda  reacts  on  the  tersulphiuret  of  an^mony, 
and  produces  sulphuret  of  sodium  and  teroxide  of  antimony.  SJNaU  -f  bbb  - 
3NaS-f  Sb03.     The  sulphuret  of  sodium  dissolves  some  tersulphuret  ot 

'  Basil  Valentinn,  his  Triumphant  Chariot  of  Antimony y  mth  Annotations  of  Theodore  Kirk- 

""f  Tci^-i;/.!!;  ^t^^^'^^tirnoin.,  aj^elUe  com^^^m^t  Touired^  au.i.eu.,  on 
Kernel  Mineral,  in  the  Mdmoires  de  VAcadimie  Royal,  Aunec  1720,  p.  417,  J  aus,  Hii. 
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antimony,  the  quantity  of  which  is  greater  in  proportion  as  the  liquid  is  hotter 
rd  more  concentrate!  3NaS4-..SbS3.  The  teroxide  of  antimony  combines 
with  soda,  NaO  +  Sb03.  As  the  solution  cools,  amorphous  red  tersulphuret 
of  antimony  is  deposited.  This  is  hermes  minerale.  If  the  quantity  ot  soda 
employed  be  insufficient  to  hold  the  whole  of  the  teroxide  m  solution,  a  por- 
tion of  this  is  also  deposited,  as  the  liquid  cools,  in  the  form  of  acuminated 
six-sided  prisms  or  needles,  which,  by  the  microscope,  are  seen  to  be  mechani- 
cally mixed  with  the  red  tersulphuret  (H.  Rose).  ,    „  ,  , 

The  relative  proportions  of  sulphuret  of  antimony  and  alkaline  carbonate 
directed  to  be  employed  by  different  authorities  are  remarkably  difterent. 
Whatever  process  be  followed,  it  is  essentially  requisite,  m  order  to  obtain 
o-ood-coloured  kermes  of  a  fine  and  velvety  quality,  that  the  solution  be  cooled 
as  slowly  as  possible.  This,  in  fact,  is  the  principal  secret  m  its  manufacture. 
Both  Berzelius^  and  Eose^  state  that  mineral  kermes  contains  some  alkaline  sul- 
phuret. According  to  Eose,  it  is  in  combination  with  pentasulphuret  of  anti- 
mony the  formation  of  which  depends  on  the  absorption  of  atmospheric 
oxvgen  by  the  solution.    20  +  3(NaS,SbS3)=:2NaO  +  NaS,SbS5  +  2SbS3. 

'/S.  By  the  dry  The  process  of  the  Prench  Codex  for  hermes  igne 

j)aratum  is  as  follows  : — 

Take  of  Sulphuret  of  Antimony,  500  parts;  Carbonate  of  Potash,  1000  parts;  and 
Sulphm-,  sublimed  and  washed,  30  parts.  Carefully  mix  these  three  substances  and  tus^e 
in  a  Hessian  crucible.  Pour  the  mass,  while  liquid,  into  an  iron  mortar,  and,  when  cold, 
reduce  it  to  powder.  Then  boil  the  powder  in  an  iron  pan,  with  10000  parts  ot  water, 
filter  the  boiling  Uquor,  allow  it  to  cool  slowly,  then  decant  it,  and  coUect  the  kermes  on 
a  filter;  wash  it  and  dry  it  as  already  mentioned.  .i      .i  4. 

The  quantity  of  kermes  obtained  by  this  process  is  greater,  but  less  fine,  than  that  pro- 
cured by  the  preceding  process ;  and  it  ought  to  be  exclusively  reserved  for  veterinary 
medicine. 

This  is  Baume's  method  of  preparing  kermes.  According  to  Berzelius,  the 
best  proportions  of  the  ingredients  are  1  part  of  pure  carbonate  of  potash, 
and  24  parts  of  tersulphuret  of  antimony.  The  changes  effected  by  the  fusion 
are  analogous  to  those  before  explained.  4(KO,C02)  +  4SbS3  =  KO,  SbO^  + 
3(KS,  SbS3)  +4C02.  The  Codex  obviously  directs  an  excess  of  carbonate  of 
potash  to  be  used.  The  addition  of  sulphur  augments  the  quantity,  but 
injures  the  colour,  of  the  kermes,  probably  because  it  promotes  the  formation 
of  pentasulphuret  of  antimony,  SbS^. 

Properties. — Mineral  kermes  is  an  odourless,  tasteless,  brownish-red 
powder,  insoluble  both  in  water  and  in  alcohol.  Examined  by  the  microscope, 
it  is  seen  to  consist  of  a  reddish  or  brownish  granular  mass,  which,  when  the 
kermes  contains  teroxide  of  antimony,  is  intermixed  with  acuminated  prisms 
or  small  acicular  crystals  of  this  substance.  Dilute  mineral  or  vegetable  acids 
abstract  any  contained  teroxide  :  concentrated  hydrochloric  acid  decomposes 
the  tersulphuret.  SbS^-f  3HCl=SbCP4-3HS.  Mineral  kermes  is  com- 
pletely soluble  in  hydrosulphuret  of  ammonia. 

Composition. — The  following  is  the  composition  of  mineral  kermes  according 
to  H.  Eose  : — 


'  Schweigger's  Journal,  Bd.  xxxiv.  S.  58  ;  also,  Poggendorflf's  Annalen^  Bd.  xx.  u.  xxxvii. 
'  Poggendorff'a  Annalen,   Baud  xlvii.   S.  323   (.also,   BerL  Jahrb.  fur  die  F/iartnacie, 
Band  xlii.  1839). 
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Kermes  prepared  hj  boiling  with 
Carbonate,  of  Soda  ;  bid  not 
very  carefully  dried. 

Kermes  prepared  by  boiliny  with  Potash  or  its  Carbonate. 

Antimony  

Sodium  

Water   

67-81 
28-24 

1-  33 

2-  62 

Antimony  

Sulpliur  

Water   

With 
Carbonate  of 
Potash. 

With  Caustic 
Potash,  and 
slightly  washed. 

The  same, 
washed  for  a 
long  time. 

69-00 
28-41 
2-25 

61-91 
30-26 
5-66 
2-17 

67-08 
29-44 
3-48 

100-00 

99-66 

100-00 

100-00 

According  to  Rose,  kermes  consists  of  amorphous  tersulphuret  of  antimony, 
with  the  sulphantimoniate  of  either  sodium  or  potassium.  The  formula  for 
that  prepared  by  boiling  crude  antimony  with  caustic  potash,  and  washed  for 
a  short  time  only,  consists  of  2SbS3  +  KS,SbS5  +  2Aq.  If  the  same  kermes 
be  washed  for  a  long  time,  its  formula  is  9SbS^  +  KS,SbSs. 

Berzelius  and  Fuchs,  as  well  as  Rose,  are  of  opinion  that  pure  mineral 
kermes  is  an  amorphous  tersulphuret  of  antimony.  But  most  chemists  who 
have  analysed  this  substance  have  detected  in  it  teroxide  of  antimony.  Rose 
considers  this  an  accidental  admixture  arising  from  the  use  of  an  insufficient 
quantity  of  alkali  to  retain  the  teroxide  in  solution.  Liebig,i  on  tlie  other 
hand,  regards  it  as  an  essential  constituent,  and  gives  as  the  formula  for 
kermes  2SbS^  +  Sb03;  and  its  composition,  according  to  this  view,  may  be 
thus  stated : — 

Atoms.  Eq.  Wt.  Per  Cent. 

Tersulphuret  of  Antimony   2    354    69  8 

Teroxide  of  Antimony    1    153    30  2 

1    507    100-0 

Physiological  Effects. — The  effects  of  mineral  kermes,  of  the  golden 
sulphuret  of  antimony,  and  of  the  oxysulphuret  of  antimony  of  the  London 
Pharmacopoeia,  are  all  similar  in  their  character,  though  varying  somewhat  in 
degree.  They  are  more  active  in  proportion  as  the  quantity  of  teroxide  which 
they  may  contain  is  greater.  It  is  probable,  however,  that  kermes  mineral,  wliicli 
is  entirely  devoid  of  teroxide,  is  not  without  some  medicinal  activity,  as  it  may 
become  soluble  in  the  gastro-iiitestinal  juices,  and  thereby  acquire  activity. 
Kermes  mineral  is  usually  stronger  than  the  golden  sulphuret  of  antimony. 
The  effects  of  kermes  mineral  are  similar  to  those  of  other  antimonial  compounds, 
and  which  will  be  more  fully  noticed  hereafter  (see  Antimomi  et  Futasstc 
Tartras).  In  small  doses,  it  is  sudorific  and  liquefacient;  in  large  doses, 
emetic  and  purgative. 

Uses. — In  England,  mineral  kermes  is  scarcely  employed;  but  in  some 
parts  of  Europe,  especially  Italy  and  France,  it  is  in  frequent  use.  Like  eme- 
tic tartar,  it  has  been  administered  with  great  benefit  as  a  contra-stimulant 
or  hyposthenic  in  inflammatory  diseases,  especially  pneumonia.^  The  uncer- 
tainty of  its  operation  is,  however,  a  great  drawback  to  its  use  ;  and  even  when 


•  Handwdrt.  d.  Chemie.  Bd.  i.  S.  427 ;  Journ.  de  Pham.  t.  25,  p.  654,  1839. 
-  See  Dr.  Stack's  Medical  Caies,  p.  9,  1784. 
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it  possesses  activity,  it  is  doubtful  ^vh ether  it  1ms  any  f^^^'f'^'''^^^^ 
tin:    Some  writers,  however,  assert  that  it  is  /["^tl^tor^^^^^^^ 
and  bowels  :  but  assuming  this  to  be  true,  it  is  probably  referable  to  its  interior 

ADmNisTRATioN.-Mineral  kermes  is  given,  in  the  form  of  powder  or  pill, 
in  doses  of  from  half  a  grain  to  two  or  three  gi:ains. 

b.  Anlimonii  TersulphiiretumFrmcipitatum.—^^^  Termkihuret 

of  Antimony. 

All  the  British  Colleges  give  directions  for  the  preparation  of  an  amorphous 
antimonial  sulphuret,  called  by  the  London  College  antimonii  o xy sulphur e- 
turn ;  by  the  Edinburgh  College,  antinwnii  sulphuretum  aureum  ;  and  by 
the  Dublin  College,  antimonii  suli)hureium  precijntatum. 

The  London  College  orders  of  Tersulplmret  of  Antimony,  Jvij. ;  Solution  of  Soda,  Oiv. ; 
DistiUed  Water,  Com/,  ij. ;  Diluted  Sulphuric  Acid,  as  much  as  may  be  sufficien  .  Mix 
the  sesquisulphuret  6f  antimony,  solution  of  potash,  and  water  together  and  boil  with  a 
slow  fire  for  two  hours,  frequently  stirring,  distilled  water  being  otten  added,  that  it  may 
fill  about  the  same  measure.  Strain  the  liquor,  and  gradually  pour  mto  it  as  much  dilu^^ed 
sulphuric  acid  as  may  be  sufficient  to  precipitate  the  oxysulphuret  of  antimony ;  then,  with 
water,  wash  away  the  sulphate  of  soda,  and  dry  what  remains  mth  a  gentle  ^?at. 

The  mnburgh  College  orders  of  Sulphuret  of  Antimony,  m  fine  powder,  5]. ;  boiution 

°^Thr^;Iir^C?^%f  give?"'the  following  dii-ections  :-Take  of  Prepared  Sulphuret  of 
Anthnony,  ^v. ;  Carbonate  of  Potash  from  Pearlash,  first  dried  by  a  low  red  heat,  and  re- 
duced to  powder,  Biv. ;  Water,  Cong.  j. ;  Pure  Sulphuric  Acid,  fBy  . ;  Distilled  Water,  Oij 
Mix  the  sulphuret  of  antimony  and  Carbonate  of  Potash  m  a  mortar  and  heat  the  mixture 
ill  a  Hessian  crucible,  first  cautiously  until  effervescences  ceases,  and  then  to  low  redness 
so  as  to  produce  liquefaction.  Pour  out  the  melted  mass  on  a  _  clean  fiag,  and  when  it 
has  concreted  and  cooled,  rub  it  to  a  fine  powder  in  a  porcelain  mortar.  Add  tins,  in 
successive  portions,  to  the  gallon  of  water  while  boiling  m  an  iron  vessel,  and  having 
maintained  the  ebullition  for  twenty  minutes,  transfer  the  who  e  to  a  calico  titer,  ana 
cause  the  solution  which  passes  through  to  drop  into  the  distilled  water  previously  mixed 
with  the  sulphuric  acid.  Let  the  precipitate  which  forms  be  collected  on  a  calico  filter, 
and  let  warm  distilled  water  be  repeatedly  poured  upon  it,  until  the  liquid  which  passes 
through  ceases  to  give  a  precipitate  wheu  dropped  into  a  solution  ot  nitrate  ot  barytes. 
Finally,  dry  the  product  on  porous  bricks  placed  in  a  warm  atmosphere. 

The  theory  of  the  process  has  been  already  in  part  explained.    "When  the 
common  black  tersulphuret  of  antimony  is  boiled  with  a  solution  of  caustic 
potash,  sulphuret  of  potassium  and  teroxide  of  antimony  are  produced, 
3KO  +  SbS3  =  3KS+Sb03:  the  former  combines  with  and  dissolves  some 
tersulphuret  of  antimony  (3KS  +  ^^SbS3),  ^-hile  the  latter  unites  with  potash 
(KO  +  Sb03) .    Thus  the  solution  contains  hyposulphantimonite  of  potassium 
and  hypantimonite  of  potadi.    When  sulphuric  acid  is  added  to  the  strained 
liquor,  it  decomposes  the  sulphuret  of  potassium,  precipitates  the  tersulphuret 
of  antimony,  and  combines  with  the  potash  which  retained  the  teroxide  of 
antimony  in  solution :  the  latter  is  whollv,  or  in  great  part,  re-converted  into 
tersulphuret  of  antimony.    4S03  +  3(KS,SbS3) -f  KO,Sb03  =  4(KO,S03) -f 
4SbS'^    Prom  Mr.  Phillips^s  analysis,  it  would  appear  tliat  some  teroxide  of 
antimony  escapes  decomposition,  and  is  contained  in  the  precipitated  product. 
It  is  probable  that  the  precipitate  sometimes  contains  pentasulphuret  of  anti- 
mony, SbS^.    This  is  formed  by  the  action  of  atmospheric  oxygen  on  the  al- 
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kaline  solution  prior  to  the  addition  of  the  sulphuric  acid.  20  +  3^KS  SbS'^)  = 
2K0  +  KS,SbS5  +  2SbS3.  -ro^ivo^ouo; 

Propehties.— Oxysulphuret  of  antimony  is  a  red,  odourless,  almost  taste- 
less powder.  It  is  insoluble  m  cold  water,  and  only  slightly  soluble  in  liquor 
ammonia).  Boiled  in  nitro-hydrocliloric  acid,  terchloride  of  antimony  is  formed 
in  solution,  and  some  sulphur  remains  undissolved.  Heated  in  the  air,  it 
burns,  evolves  sulphurous  acid,  and  leaves  a  greyish  residuum. 

Characteristics. — When  heated  with  concentrated  hydrochloric  acid,  it 
evolves  hydrosulphuric  acid,  showing  it  to  be  a  sulphuret.  Prom  the  other 
sulphurets  or  oxysulphurets  of  antimony  it  is  to  be  distinguished  partly  by  its 
colour.  Its  hydrochloric  solution  is  shown  to  contain  antimony  by  the  tests 
for  this  metal.  When  boiled  in  a  solution  of  bitartrate  of  potash,  a  solution 
of  emetic  tartar  is  obtained,  which  may  be  recognised  by  the  characters  here- 
after to  be  mentioned  for  this  salt.    It  may  be  reduced  by  hydrogen  and  heat. 

Composition.— By  boiling  in  a  solution  of  bitartrate  of  potash,  it  loses, 
according  to  Mr.  Philhps,  12  per  cent.— the  amount  of  teroxide  which  it  is 
presumed  to  contain. ^  Its  composition,  according  to  the  same  authority,  is  as 
follows : — 

Atoms.       Eq.  Wt.       Per  Cent.  PliilKjis. 

Teroxide  Antimony   1    153    13    12 

Tersulphuret  Antimony    5    885    75    76-5 

Water   16    144    12  11-5 

Oxysulphuret  Antimony,  PA.  Z.    1    1182    100    lOO-Q 

By  microscopic  examination,  I  can  discover  no  crystals  of  teroxide  of 
antimony  in  samples  of  this  compound  made  by  Mr.  R.  Phillips  and  by 
myself. 

Prom  the  mode  of  its  preparation,  this  compound  would  appear  to  be  a 
mixture  of  amorphous  tersulphuret  of  antimony,  SbS^  with  somepentasulphuret, 
SbS^.  In  other  words,  it  is  probably  a  mixture  of  mineral  kermes  (minus 
the  alkaline  sulphuret)  and  golden  sulphuret.  According  to  the  Edinburgh 
College,  it  is  "a  mixture  or  compound  of  sesquisulphuret  of  antimony, 
sesquioxide  of  antimony,  and  sulphur." 

PuEiTY. — Recently  precipitated  oxysulphuret  of  antimony  is  readily  and 
completely  soluble  in  hquor  potassse :  but  the  oxysulphuret  of  the  shops  leaves 
a  white  residuum.  Boiled  in  hydrochloric  acid,  it  is  dissolved  with  the  evolu- 
tion of  hydrosulphuric  acid  gas :  the  solution  is  opalescent  or  slightly  milky, 
but  becomes  quite  transparent  on  the  addition  of  a  small  quantity  of  nitric 
acid.    It  should  not  effervesce  with  dilute  sulphuric  acid. 

The  London  College  states  that  it  is 

Of  a  golden-red  colour ;  soluble  in  boiling  solution  of  potash,  and  almost  entirely  dis- 
solved by  hot  hydrochloric  acid,  hydrosulphuric  acid  be;ug  evolved  and  some  sulphur 
remaining.    These  solutions  are  colourless.— P/i.  Lond. 

The  Edinhurgh  College  states  that  it  is 

"  Tasteless  :  twelve  times  its  weight  of  muriatic  acid,  aided  by  heat,  will  dissolve  most 
of  it,  forming  a  colourless  solution,  and  leaving  a  little  sulphui-." 

The  commercial  oxysulphuret  is  of  a  brighter  colour  than  that  obtained 


1  This  method  of  determining  the  quantity  of  teroxide  of  antimony  cannot  be  absolutely  relied 
ou  (see  H.  Hose,  PoggeadorfF's  Annalen,  Bd.  xlvii.) 


739 

Pentasulphuret  of  Antimony. 

according  to  the  process  of  the  Pharmacopoeia,  ^^^f^^^^^^f'^^'^l^^^^^^ 
orms  me  that  it  is  prepared  by  boiling  sulphur  with  the  bl-kj^^^^^^ 
of  antimony  and  potash,  and  precipitating  by  an  acid  m  the  ^^uai  way 
Mr.  Eedwood^  mentions  two  ways  by  which  a  product  re^e^^hng  the  usu^^^ 
commercial  article  may  be  procured:  one  is,  by  boiling  ^opther  4  parts  ot 
black  sulphnret  of  antimony,  8  parts  of 

precipitating  the  strained  solution  by  excess  of  hydrochloric  ^cid ,  t l  e  oUier 
s  by  fusini  together  2  parts  of  black  sulphuret  of  antimony,  4  parts  o 
Lbonate  ol"  potash,  and  1  part  of  sulphur,  boiling  the  fused  mass  when  co  d 
in  20  times  its  weight  of  water,  and  precipitating  by  a  large  excess  ot  dilute 

PHTsToroGiCAL  EFPECTS.-The  medicinal  activity  of  this  preparation  is 
greater  in  proportion  to  the  quantity  of  teroxide  of  antimony  which  it 
may  contain.  The  obvious  effects  are  precisely  analogous  to  hose  ot 
emetic  tartar ;  namely,  vomiting,  purging,  and  sweating.  In  .^^^11  doses 
it  is  employed  as  an  aUerative,  expectorant,  and  diaphoretic ;  m  somewtiat 
larger  doses,  it  causes  nausea  and  sweating,  and  sometimes  vomitmg ;  in  stin 
larger  quantities,  it  excites  both  vomiting  and  purging.2  _  _ 

Use.— II  is  principally  employed  as  an  alterative  m  chronic  diseases, 
particularly  cutaneous  affections,  glandular  enlargements  secondary  sypi^i^Y,! 
rheumatism,  and  diseases  of  the  liver.  In  these  complaints  it  is  /isuaily 
associated  with  mercurials  (especially  calomel),  and  sometimes  with  either 

guaiacum  or  narcotics.  ,       .    „  ,  +r,„^^ 

Administration.-As  an  alterative,  the  dose  is  from  one  to  three  oi 
four  grains ;  as  an  emetic,  from  five  grains  to  a  scruple.  It  is  a  constituent 
of  i\xQpilulm  hydrargyri  chloridi  compositcB,  commonly  termed  Flummer  s 
pill. 

Antidotes. — Tide  Antimonii  et  Potassce  Tartras. 


111.  Antimonii  Pentasulphuretum.  -  Pentasulphuret  of 

Antimony. 

Formula  SbS^.    Equivalent  Weight  209. 

Sulphur  Antimonii  Auratum  ;  Oolden  Sulphuret  of  Antimony ;  Stibium _  Sulphuratum 
Juraniiacum.-OhtB.med  by  adding  a  diluted  mineral  acid  (usnaUy  snlpliunc  acid)  to  the 
mother  liquor  from  which  mineral  kermes  has  been  deposited:  the  precipitate  is  to  be 
washed  and  dried.  Its  formation  has  been  before  explained  {see  ante,  p.  734) .  bchtippe  s 
salt  is  the  sulphantimoniate  of  sodium,  3NaS,SbS^18HO.  When  it  is  decomposed  ^ 
sulphuric  acid,  the  golden  sulphuret  of  antimony  is  precipitated.  3Wab,bbb  ,iSJlU+ 
3g53_3(NaO,SO=')  +  SbS«+3HS+15HO.  Golden  sulphuret  of  antimony  is  an  orange- 
red  odourless,  and  tasteless  powder.  In  its  medicinal  properties  and  uses  it  resembles 
mineral  kermes  and  precipitated  sulphuret  of  antimony.  The  dose  is  from  half  a  grain  to 
two  or  three  grains. 

1  Gray's  Supplement  lo  the  Fharmacopmla,  2d  edit.  18i8. 

2  For  some  experiments  nnd  observations  ou  the  action  of  Kermes  Mineral  and  the  Golden  Sul- 
phuret, consult  llayer,  in  Diet,  de  Med.  et  Cliir.  Prat.  iii.  57,  et  seq. 
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112.  ANTIMOJMII  TERCHLORIDUM.  TERCHLORIDE 

OF  ANTIMONY. 

Formula  SbCll    Equivalent  Weight  235-5. 

History. — Basil  Yalentine  was  acquainted  with  this  preparation,  wliich 
has  had  various  appellations ;  such  as  oil  or  butter  of  antimony  {oleum  sen 
hntijrum  antimonii),  muriate  ov  hydrochlorate  of  antimony,  a'esquichloride 
of  antimony,  protochloride  of  antimony,  &c. 

Preparation. — There  are  several  methods  of  obtaining  terchloride  of  anti- 
mony, which,  in  the  pure  state,  is  not  used  in  medicine.  The  liquid  sold  in 
the  shops  and  used  in  medicine  under  the  name  of  butter-  ofatitimony,  is  an 
impure  solution  of  terchloride  of  antimony  in  liquid  hydrochloric  acid,  often 
containing  a  large  quantity  of  iron.  It  is  the  liquor  stibii  chlorati  of  the 
Pharm.  Bor.,  1846.  It  is  sometimes  prepared  by  dissolving  roasted  antimony- 
ash  in  hydrochloric  acid  It  may  also  be  prepared  by  dissolving  the  com- 
mon crude  antimony  (SbS^)  in  hydrochloric  acid.  Tlie  addition  of  a  little 
nitric  acid  facilitates  the  process.  In  the  Prussian  Pharmacopoeia  it  is  directed 
to  be  prepared  by  dissolving  lb.  j.  of  powdered  black  sulpliuret  of  antimony 
in  lb.  iv.  of  crude  hydrochloric  solution.  The  filtered  solution  is  to  be  evapo- 
rated to  lb.  iss.,  and  to  the  cold  liquor  ^ix.  of  hydrochloric  acid,  and  Ib.iss.  of 
distilled  water,  are  to  be  added,  or  so  much  that  the  filtered  hquor  shall  have 
the  sp.  gr.  of  1-345  to  1-350. 

By  the  action  of  liquid  hydrochloric  acid  on  tersulphuret  of  antimony,  we 
obtain  terchloride  of  antimony,  while  sulphuretted  hydrogen  escapes.  SbS2  4- 
3HC1  =  SbCP  -f  3HS.  The  terchloride  of  antimony  thus  obtained  is  dissolved 
in  excess  of  liquid  hydrochloric  acid,  forming  the  hydrochloric  solution  of 
terchloride  of  antimony  {liquor  hydrochloricus  antimonii  teroxydi).  If 
this  solution  be  submitted  to  distillation,  the  watej-  and  excess  of  hydrochloric 
acid  are  first  expelled;  afterwards  the  terchloride  is  volatilised:  this  concretes 
on  cooling.  If,  therefore,  our  object  be  to  obtain  the  pure  terchloride,  it  may 
be  procured  from  the  hydrochloric  solution  by  changing  the  receiver  as  soon 
as  the  distilled  product  concretes  on  cooling.  In  order  to  deepen  the  colour 
of  the  commercial  butler  of  antimony,  pernitrate  of  iron  is  usually  added 
to  it. 

Properties. — The  butter  of  antimony  of  the  shops  is  a  transparent  liquid, 
varying  in  its  colour  from  pale  yellow  to  deep  red.  If  it  be  free  from  iron, 
it  is  yellowish  :  the  deep  red  colour  of  the  article  usually  found  in  the  shops 
is  due  to  pernitrate  of  iron.  Its  sp.  gr.  varies  from  1*2  to  1"5.  The  Prussian 
College  fix  it  at  from  1-345  to  1*350.  It  fumes  in  the  air  (especially  when 
ammonia  is  present),  in  consequence  of  containing  an  excess  of  hydrochloric 
acid.    It  reacts  on  vegetable  colours  as  a  powerful  acid. 

Characteristics. — Mixed  with  water,  it  throws  down  a  whitish  powder 
{oxicldoride  of  antimony ,  SbCP,5SbO'^),  soluble  in  an  excess  of  tartaric  acid. 
The  hydrosulphurets  produce  a  reddish  precipitate  (SbS'^),  usually  darkened 
by  sulphuret  of  iron  (PeS).  Alkalies  and  their  carbonates  occasion  a  precipi- 
tate of  the  white  teroxide  of  antimony  (SbO^),  usually  discoloured  by  sesqui- 
oxide  of  iron,  Ee20\  Nitrate  of  silver  occasions  a  white  precipitate  (As;Cl 
and  SbO^). 

Composition. — Terchloride  of  antimony  is  thus  composed  : — 
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\  54-8    54,-98    53'27 

 3  106-5     45-2      45-02   46-73 

Clilonue             — 

Terchloride  of  Antimony   "335-5    100  0    100-00   100-00 

The  butter  of  antimony  of  the  shops  consists  of  terchloride  of  antimony, 
free  hydrochloric  acid,  a  httle  nitrous  acid,  water  and  -^^'^^^^^^^f^f;;/ 
iron.    It  may  also  contain  other  impurities  derived  from  the  tersulphuiet 
from  which  it  is  separated.    Serullas  says  he  never  found  arsenic  m  it. 

Physiological  Effects.-B  acts  as  an  energetic  caustic  ;  but  I  am  not 
acquainted  with  any  cases  of_  poisoning  by  it.  It  cannot  be  much  diluted 
without  undergoing  decomposition. 

UsES.-In  medicine  it  is  employed  only  as  a  caustic._  It  usually  acts 
without  much  pain  or  inflammation,  and,  after  the  separation  of  the  eschar, 
produces  a  clean  healthy  surface.  It  is  sometimes  used  as  an  application  to 
parts  bitten  by  rabid  animals  or  venomous  serpents ;  its  liquidity  enabling  it 
to  penetrate  into  and  corrode  all  parts  of  the  wound  It  is  also  applied  to 
ulcers  to  repress  excessive  granulations.  Kichter  and  Beer  have  employed  it  m 
staphyloma  :  the  mode  of  applying  it  is  as  follows  :— Dip  a  camel  s  hair  penci , 
or  a  point  of  lint,  into  the  Hquid,  and  apply  it  to  tlie  tumour  until  a  whitish 
crust  is  perceived,  when  the  whole  is  to  be  immediately  washed  away  by  means 
of  a  larc^er  pencil  dipped  first  into  milk  and  afterwards  into  milk  and  water. 

Antidotes.— The  treatment  of  poisoning  by  this  preparation  is  the  same 
as  for  the  mineral  acids.  After  the  use  of  antacids,  vegetable  astringents  (tea 
and  infusion  of  nutgalls)  should  be  administered  to  neutralise  the  ettect  ot  the 
oxichloride  of  antimony  separated  in  the  stomach. 

ANTIMONII  TERCHLORIDI  LIQUOR,  D.  (Take  of  Prepared  Sulphuret  of 
Antimony,  lb.  j. ;  Muriatic  Acid  of  Commerce,  Oiv.  :— Upon  the  sul- 
phuret,  placed  in  a  porcelain  capsule,  pour  the  acid,  and,  constantly  stirring, 
apply  to  the  mixture,  beneath  a  flue  with  a  good  draught,  a  gentle  heat  w  nch 
must  be  gradually  augmented  as  the  development  of  the  gas  begins  to  slacken, 
and  finally  carried  to  ebulhtion,  and  maintained  at  this  temperature  for  fifteen 
minutes.  The  vessel  being  now  removed  from  the  fire,  let  its  hquid  contents 
be  separated  by  filtration  through  calico,  returning  what  passes  through  first, 
in  order  that  a  perfectly  clean  solntion  may  be  obtained.  Transfer  the  hquid 
to  another  capsule,  and,  having  boiled  it  down  to  the  bulk. of  one  quart,  allow 
it  to  cool,  and  preserve  it  in  a  bottle  furnished  with  a  well-ground  glass  stopper. 
The  specific  gravity  of  this  solution  is  1470.) 


113.  ANTIMONII  ET  POTASS-ffi  TARTRAS.  -  TARTRATE 
OF  ANTIMONY  AND  POTASH. 

Formula  KO,SbO\C«IW'',3HO ;  or  KO,SbO'',T,3HO.    Equivalent  Weight  359. 

History. — This  salt  was  first  publicly  noticed  in  1631  by  Hadrian  de 
Mynsicht.^  "  But  the  preparation  was  in  all  probability  suggested  by  a 
treatise,  entitled  Methodtis  in  jnilverem,  published  in  Italy  in  1620.  This 


'  Thesaurus  Medico- Clii/micus. 
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book,  written  by  Dr.  Cornachiuus,  gives  an  account  of  the  method  of  preparing 
a  powder  which  had  been  invented  by  Dudley,  Earl  of  Warwick,  and  which 
had  acquired  celebrity  in  Italy  in  consequence  of  the  wonderful  cures  which 
it  had  performed.  This  powder  was  composed  of  scammony,  sulphuret  of 
antimony,  and  tartar,  triturated  together.  The  extraordinary  eflects  which  it 
produced  would  naturally  draw  the  attention  of  chemists  to "  the  combination 
of  antimonial  preparations  with  tartar."^ 

This  salt  has  had  various  denominations,  such  as  emetic  or  stihiated  tartar 
{tartar us  emeticus,  antimoniatus,  vel  stihiatus) ;  tartarised  antimotiy 
{antimonium  tartarisatuni,  D.) ;  potassio-tartrate  of  antimony  {antimonii 
potassio-tartras,  L.) ;  antimonio-tartrale  of  potash  {jmtassce  antimonio- 
tartras)  ;  stibium  oxydatum  kalico-tartaricum ;  kali  tartaricum  stibi- 
atum,  &c. 

PREPARATION. — Tartrate  of  antimony  and  potash  is  prepared  by  boiling 
water  and  cream  of  tartar  with  teroxide  of  antimony.  KO,T  +  SbO^  +  3 HO  = 
KO,Sb03,T,3HO. 

Pormerly,  either  saffron  of  antimony  {crocus  antimonii)  or  glass  of  antimony  {viiruvi 
antimonii)  was  employed  to  yield  teroxide  of  antimony  in  the  manfacture  of  emetic  tartar. 
Antimony  ash  {cifiis  antimonii)  is  also  sometimes  used.  But  probably  the  best  method  is 
to  obtain  teroxide  of  antimony  by  the  use  of  an  alkaline  carbonate. 

If  the  teroxide  of  antimony  be  quite  pure,  the  atomic  proportions  of  this 
substance  and  of  cream  of  tartar  required  to  produce  emetic  tartar  are — one 
equivalent,  or  153  parts,  of  the  teroxide,  and  one  equivalent,  or  188  parts,  of 
the  crystals  of  cream  of  tartar. 

The  London  Pharmacopoeia  of  1851  gives  the  following  directions  for 
the  preparation  of  this  salt : — 

Take  of  Tersulphuret  of  Antimony,  rubbed  to  the  finest  powder,  lb.  j. ;  Sulphuric  Acid, 
f^xv. ;  Bitartrate  of  Potash,  ^s. ;  Distilled  Water,  Ov.  Mix  the  tersulphuret  with  the 
acid  in  an  iron  vessel ;  to  these  apply  a  slow  fire  beneath  a  chimney,  stirring  frequently 
with  an  iron  spatula ;  then  increase  the  fire,  until  the  flame  of  the  ignited  sulphur  being 
extinguished,  nothing  remains  excepting  a  whitish  pulverulent  mass.  Wash  this  when 
cold  with  water  until  no  acid  can  tie  detected,  and  dry.  Carefully  mix  nine  ounces  of 
this  salt  with  the  bitartrate,  and  boil  in  the  water  for  half  an  hour.  Strain  the  solution 
"while  still  hot,  and  set  aside  that  crystals  may  form.  The  solution  being  poured  off,  dry 
these,  and  again  evaporate  the  solution  that  it  may  be  converted  into  crystals. 

The  Edinburgh  College  gives  the  following  directions  for  the  preparation 
of  this  salt :  — 

Take  of  Sulphuret  of  Antimony,  in  fine  powder,  |iv. ;  Muriatic  Acid,  (commercial)  Oj. ; 
Water,  Ov.  Dissolve  the  sulphuret  in  the  acid  with  the  aid  of  a  gentle  heat ;  boil  tor 
half  an  hour ;  filter ;  pour  the  liquid  into  the  water  ;  collect  the  precipitate  on  a  cahco 
filter,  wash  it  with  cold  water  till  the  water  ceases  to  redden  litmus  paper ;  dry  the  pre- 
cipitate over  the  vapour  bath.  Take  of  this  precipitate,  ^iij. ;  Bitartrate  of  Potash,  3iv. 
and  5ij. ;  Water,  fSxxvij.  Mix  the  powders,  add  the  water,  boil  for  an  hour,_  filter,  and 
set  the  liquid  aside  to  crystallise.  The  mother  liquor,  when  concentrated,  yields  more 
crystals,  but  not  so  free  of  colour,  and,  therefore,  requiring  a  second  crystallisation. 

In  this  process,  terchloride  of  antimony,  SbCl^,  is  first  obtained.  By  water, 
this  is  first  converted  into  the  oxichloride,  SbCP,5Sb03,  which,  by  continued 
washing,  is  converted  almost  entirely  into  teroxide.  SbO^.    This  combines. 


'  Thomson's  System  of  Chemistry,  7ti  edit.  vol.  ii.  \).  Til,  1831 
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in  the  subsequent  part  of  the  process,  with  the  bitartrate,  and  forms  emetic 
o  v  V     Tl  L  ?s  an  excellent  process  for  the  manufacture  of  emetic  tar  ar.  [It 
c£  from  that"  tCLondon  College  in  the  substitution  of  hydrochlonc  lor 
sulphuric  acid. — Ed.]  j     m  i       Ovirir.  nf 

The  D.tUn  College  orders  Emetic  Tartar  to  ^1."'°?,  ^Xe^M  ^^^^^^^^ 

temperature  of  212  ,  '^^f '  ^^^^^^  the  sli^litlv  turbid  liquor  which 

glass  or  porcelain  vessel,  filter  P^o^Sf^^f  ^J^?' L   twelve  hours  let  the  liquid  be 

paper,  without  the  apphcatiSn  of  heat,  should  he  preserved  m  a  bottle.  _ 

PROPEETiES.-Emetic  tartar  crystallises  in  white  transparent  inodorous, 
rhombic  octohedrons,  whose  lateral  planes  are  striated  (see  hg.  l&l).    J3y  ex- 
posure to  the  air  the  crystals  become  opaque,  probably  by 
Living  out  an  equivalent  of  water.    Their  taste  is  feebly 
sweetish,  tben  styptic  and  metaUic.    They  dissolve  m  l 4  or 
15  parts  of  water  .t  60°  E.  (12-^0  at  70°,  Brandes),  and 
in  2  parts  (2tVo  parts,  Brandes)  at  212°.    The  aqueous 
solution  slightly  reddens  litmus.     Emetic  tartar  is  not 
soluble  in  alcohol.    When  calcined  in  close  vessels,  it  yields 
a  pyrophoric  alloy  of  antimony  and  potassium.  The  crystals 
decrepitate  in  the  fire. 

Characteristics.—E.QM  in  aporcelam  or  glass  capsule, 
this  salt  is  charred,  and  evolves  the  peculiar  caramel-like 
odour  of  burning  tartaric  acid.  If  the  charred  salt  be 
heated  in  a  glass  tube  by  a  blowpipe,  globules  of  antimony 
are  obtained.  If  the  reduction  be  effected  on  charcoal,  a 
portion  of  the  metal  is  reoxidised,  and  deposited  on  the 
charcoal  in  the  form  of  a  white  powder  or  crystalline  needles  (bbU^). 

If  a  stream  of  liydrosulphuric  acid  gas,  generated  in  the  flask  a,  fig.  133,  be 


Odohedron  of 
Bmetic  Tartar. 


EiG.  133. 


Pig.  134. 


Apparatus  for  reducing  Tersulphuret  of  Antimony. 

  a.  Vessel  for  generating  hydrogen. 

Apparatus  for  the  passage  of  Sulphuretted  b.  Keduction  tube. 

Eydronen  through  a  Solution  of  Emetic  c.  Vessel  containing  solution  of  acetate  of  lead  to  detect 
Tartar  ^^'^  liydrosulphuric  ncid  which  is  formed. 
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washed,  by  passing  it  through  water  contained  in  the  bottle  c,  and  then 
conveyed  into  a  solution  of  emetic  tartar  slightly  acidulated  by  hydrochloric 
acid,  and  contained  in  the  glass  d,  an  orange -red  precipitate  of  amorphous 
tersulphuret  of  antimony  (SbS^)  is  obtained.  This  precipitate  is  soluble 
laoth  in  liqiior  ammoniaj  and  hydrochloric  acid.  If  it  be  collected,  dj-ied, 
introduced  into  a  green  glass  tube,  a  current  of  liydrogen  gas  transmitted 
over  it,  and,  when  the  process  has  gone  on  for  a  few  minutes,  the  heat 
of  a  spirit-lamp  applied  to  it,  hydrosulphuric  acid  and  metallic  antimony 
are  produced.  _  (SbS3  +  3H  =  Sb  +  3HS).  A  portion  of  the  metal  is  [spu- 
riously?] sublimed.  The  metal  is  known  to  be  antimony  by  dissolving 
it  in  nitro -hydrochloric  acid:  the  solution  (SbCP)  forms  a  white  precipitate 
(SbC13,5Sb03)  on  the  addition  of  water,  and  an  orange-red  one  ^SbS^) 
with  hydrosulphuric  acid  gas  or  hydrosulphate  of  ammonia.  The  mode  of 
reducing  the  tersulphuret  will  be  readily  understood  by  the  accompanying 
woodcut  (fig.  134).    This  process  was  proposed  by  the  late  Dr.  E.  Turner. 

If  the  solution  of  emetic  tartar,  which  has  been  deprived  of  antimony  by 
sulphuretted  hydrogen,  be  filtered  and  evaporated,  it  yields  crystals  of  cream 
of  tartar,!  XO,T,HO,  the  characters  of  wliich  have  been  already  pointed  out. 

Hydrosulphuret  of  ammonia  (NH3,2HS)  occasions,  in  a  solution  of  emetic 
tartar,  an  orange-red  precipitate  (SbS^),  which  is  completely  soluble  in  an 
excess  of  the  precipitant.  Infusion  of  nutgalls  occasions  an  abundant  bulky 
whitish -yellow  precipitate  of  tannate  of  antimony. 

If  emetic  tartar  be  dissolved  in  water,  and  to  the  solution  sulphuric  acid  and 
jij-g  ]^g5  zinc  be  added,  antimoniuretted  hydrogen  gas, 

SbH3,  is  evolved.  Sb03  4-6Zn  +  6(HO,S03)  = 
6  (ZnO,S03)  -f  SblP  =  3H0.  The  characters  of 
this  gas  have  been  already  pointed  out. 

A  soft,  flexible,  mucilaginous  mass  is  formed 
in  an  aqueous  solution  of  emetic  tartar  when 
kept  for  some  time.  If  this  be  examined  by  the 
microscope,  it  is  seen  to  consist  of  articulated 
filaments  with  branches  which  at  the  apex 
support  a  series  of  spermatia.  This  algaceous 
plant  has  been  called  by  Kiitzing  Sirocrocis 
stihica  (fig.  135).  But  as  the  same  plant  is 
found  in  solutions  of  tartaric  acid,  as  well  as  of 
the  tartrates  generally,  it  might  with  propriety 
be  termed  Sirocrocis  tartarica? 
Composition. — The  following  is  the  composition  of  this  salt : — 

Atoms.     Eg.  Wt.      Per  Cent.      R.  Fhilli.ps.      Thomson.  TFallquist. 

Teroxide  of  Antimony          1    153    42-619    43-35    42  62    42-99 

Potash   1    47    13-091  )         .n-or  ^  (-13-26 

Tartaric  Acid    1    132    36-769  )    •••       -^-^    57-38   ^38-61 

"Water   3    27    7-521    7-40;  C  5-14 

Emetic  Tartar   1    359   100-000    lOO'OO    100-00    lOO-QO 

By  many  writers  emetic  tartar  is  assumed  to  contain  only  3  eq.  of  water. 
KO,SbOVr,2HO. 


Sirocrosis  Stibica,  Kiitzing. 


'  Thomson's  First  Principles  of  Chemistn/,  vol.  ii.  p.  441,  1825. 
-  Pharmaceutical  Journal,  vol.  vii.  pp.  343  and  370. 
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p^jj^iTY  -In  the  crystalline  state,  the  purity  of  this  salt  is  easily  determined 
The  cmtais  should  be  vvell  formed,  perfectly  colourless,  transparent,  or  opaque, 
;  1  wlien  dropped  into  a  solution  of  hydrosulphunc  acid   have  an  orange- 
irerLpo  formed  on  them.    Wlien  pure  the  powder  of   I  s 

'1  Ts  perfectly  vhite  Some  ignorant  druggists  prefer  a  yel  owish  ^'liite 
powder  f  nd  /am  informed  by  ^manufacturer  of  this  salt  that  he  is  obhged 
to  keep  two  varieties  (one  white,  the  other  yellowish  white)  to  meet  the 
demands  of  his  customers  !  The  yellow  tint  is  owing  to  the  presence  of  iron 
Xch  is  readily  detected  in  the  salt  by  the  blue  colour  immediately  produced 
n  its  solution  by  adding  first  a  few  drops  of  dilute  sulphuric  acid,  and  then 
ferrocyanide  of  potassium.  [This  test  should  not  precipitate  or  m  any  way 
afi'ect  solution  of  the  pure  salt. — Ed.]  ,      ,  t 

Emetic  tartar  is  sometimes  adulterated  with  bitartrate  of  potash.  According 
to  the  late  Mr.  Hennell,i  the  antimonial  salt  may  contam  10  percent,  ot 
bitartrate,  and  yet  the  whole  wiU  dissolve  in  the  proper  quantity  (M  or  15 
parts)  of  water.  In  order  to  detect  any  uncombmed  bitartrate,  he  adds  a 
few  drops  of  a  solution  of  carbonate  of  soda  to  a  boding  solution  ot  the  anti- 
monial salt,  and  if  the  precipitate  formed  be  not  dissolved,  he  concludes  that 
there  is  no  bitartrate  of  potash  present.  _ 

A  dilute  solution  of  emetic  tartar  occasions  no  precipitate  with  chloride  ot 
barium  :  it  produces  a  white  precipitate  (unless  the  solutions  be  very  dilute) 
with  nitrate  of  silver,  and  which  is  soluble  in  excess  of  water. 

Colourless,  soluble  in  water.  This  solution  is  not  altered  by  ferrocyanide  of  potassium. 
Hydrosulphuric  acid  being  added,  a  reddish-coloured  substance  is  precipitated  ,^  neither 
chloride  of  barium  nor  nitrate  of  silver  being  added  throws  down  anything  but  what  is 
ao-ain  dissolved  by  the  addition  of  water.  That  which  is  thrown  down  by  nitric  acid  is 
redissolved  by  an  excess  of  the  same  acid.  From  one  hundred  grains  dissolved  m  water, 
hydrosulphuric  acid  precipitates  forty-nine  grains  of  tersulphuret  of  antunony.--jPA.  L 

"Entirely  soluble  in  twenty  parts  of  water;  solution  colourless,  and  not  aflected  by 
solution  of  ferrocyanide  of  potassium  :  a  solution  in  forty  parts  of  water  is  not  aflected  by 
its  own  volume  of  a  solution  of  eight  parts  of  acetate  of  lead  in  thu-ty-two  parts  of  water 
and  fifteen  parts  of  acetic  acid."— PA.  M. 

Physiological  Eeeects.  «.  Oti  Vegetables. — Emetic  tartar  acts  as  a 
poison  to  plants.2  xhe  Sirocrocis  stihica,  however,  grows  luxuriantly  in  it 
(see  ante,  p.  744),  and,  therefore,  forms  an  exception  to  this  statement. 

^.  On  Animals. — An  extended  examination  of  the  effects  of  emetic  tartar 
on  tiie  different  classes  of  animals  is  still  a  desideratum.  Hitherto  experi- 
ments with  it  have  been  principally  confined  to  dogs,  rabbits,  horses,  oxen, 
sheep,  and  cats.  Moiroud^^  has  given  two  drachms  to  horses,  and  gradually 
increased  the  dose  to  six  ounces,  without  perceiving  any  remarkable  or  per- 
manent derangement  in  the  exercise  of  the  principal  functions.  Gilbert 
(quoted  by  Moiroud)  has  exhibited  ten  drachms  to  a  cow,  and  four  to  a 
sheep,  without  any  remarkable  effect :  but  six  drachms  killed  an  animal  of 
the  latter  species.  Magendie*  examined  its  effects  on  dogs.  He  found  that 
from  six  to  ten  grains  introduced  into  the  stomach  killed  the  animals  in  from 
two  to  three  hours,  when  the  guUet  was  tied  :  those  who  were  able  to  get  rid 
of  it  by  vomiting  took  as  much  as  a  drachm  without  experiencing  any  bad 


1  Phillips's  Transl.  of  the  Pharm.  4tli  edit. 

-  .Schiibler  and  Zcllcr,  in  Sohwei.t/yer's  Joimi.f.  d.  Chem.  1827,  B.  50,  S.  54-66. 
3  Pharm.  Viler.  287. 
*  Orfila,  Toxicol.  Gen. 
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effects,  and  in  some  cases  half  an  ounce  caused  no  ill  effects.  From  his  experi- 
ments it  appears  that  it  operates  locally  and  by  absorption  jts  principal  action 
being  on  the  mtestmal  canal  and  lungs ;  for  nausea,  vomiting,  alvine  evacua- 
tions, difficulty  of  respiration,  and  accelerated  respiration,  were  produced  by 
injecting  a  solution  of  the  salt  into  the  veins,— by  introducing  it  into  the 
stomach,  as  well  as  by  applying  it  in  the  sohd  state  to  the  cellular  tissue. 
Traces  of  pneumonia,  gastritis,  and  enteritis,  were  found  after  death.  These 
experiments  have  been  repeated  by  Eayer  and  Bonnet^  on  rabbits,  but 
without  obtaining  the  lesion  of  the  lungs  mentioned  by  Magendie  :  in  'some 
cases  no  appreciable  lesion  was  observed  in  any  organ.  Dr.  Campbell  (quoted 
by  Dr.  Christison)  found  no  pulmonary  inflammation  in  a  cat  killed  by  this 
salt.  According  to  Elourens,^  emetic  tartar  injected  into  the  veins  of  ruminants 
causes  efforts  to  vomit,  but  not  actual  vomiting;  of  the  four  stomachs 
possessed  by  these  animals,  the  reed  or  true  stomach  is  the  only  one  affected 
by  it.  Orfila^  has  detected  antimony  in  the  viscera  of  animals  to  whom 
emetic  tartar  had  been  administered  by  the  stomach.  It  has  also  been  found 
in  the  liver,  blood,  and  urine. 

y.  On  Man.  aa.  Local  effecU. — Emetic  tartar  is  a  powerful  local  irri- 
tant. Its  irritant  properties  may  be  regarded  as  a  peculiar  or  specific  kind  ; 
at  least  if  we  are  to  judge  from  its  well-known  effects  when  appKed  to  the 
epidermis  (as  in  the  form  of  solution  or  ointment,  or  sprinkled  over  a  plaster). 
It  causes  an  eruption  of  painful  pustules,  resembling  those  of  variola  or 
ecthyma.^  The  smaller  ones  are  semi-globular;  the  larger  ones,  when  at 
their  _  height,  are  flattened,  are  surrounded  with  an  inflammatory  border, 
contain  a  pseudo-membranous  deposit  and  some  purulent  serum,  and  have  a 
central  dark  point.  When  they  have  attained  their  greatest  magnitude,  the 
central  brown  spots  become  larger  and  darker,  and,  in  a  few  days,  desiccation 
takes  place,  and  the  crusts  are  thrown  off.  The  largest  are  produced  by 
using  the  powder  sprinkled  over  a  plaster ;  the  smallest  are  developed  by 
applying  the  solution.  They  are  usually  very  painful.  I  am  acquainted  with 
no  agent  which  produces  an  eruption  precisely  like  that  caused  by  emetic 
tartar.  The  facility  with  which  it  is  produced  varies  considerably  in  different 
individuals,  and  in  the  same  individual  at  different  times.  A  pustular 
eruption  has  been  met  with  in  the  mouth,  oesophagus,  and  small  intestines, 
from  the  internal  use  of  emetic  tartar,  and  white  aphthous  spots  have  been 
observed  on  the  velum  and  tonsils.'*  But  these  effects  are  rare.  Severe  in- 
flammation of  the  throat  [angina  antimonialis  ?)  has  sometimes  followed 
the  eniployment  of  antimony.^ 

We  have  further  evidence  of  the  local  irritation  produced  by  emetic  tartar 
in  its  action  on  the  stomach  and  intestines.  When  swallowed  in  full  doses, 
it  gives  rise  to  vomiting  and  purging,  and  pain  in  the  epigastric  region.  After 
death,  redness  of  the  gastro-intestinal  membrane  has  been  found.  However, 
it  would  appear  from  the  experiments  of  Magendie,  before  referred  to,  that 
part  of  this  effect  should  be  referred  to  the  specific  influence  which  this  salt 

>  Diet  de  Med.  et  de  Chir.  Prat.  iii.  69. 

2  Memoiras  de  I'Academie  Uoyale  des  Sciences,  't.  xvi.  1838  ;  also,  JoJini.  de.  Chim.  ]\l6d.  ix.  21. 
?  Jo'urn.  de  Chim.  3Jed.  t.  vi.'lle  Serie,  p.  290.    See  also  the  Keport  of  the  Commissioners  of 
the  French  Academy  of  Sciences,  in  tlie  Joiirn.  de  Pliarm.  xxvii.  p.  415. 
LRpellelicr,  Jk'  rEwploi  du  Tart.  SliMe,  ]).  171,  Paris,  1836, 
.  5  Lond.  Med.  Gaz.  Marcli  20,  1840,  p.  900. 
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exerts  over  the  stomach,  independently  of  its  direct  local  ^^"tat  on  smce  t  e 
sam    symptoms  have  been  induced  by  its  application  to  wounds  and  by  t. 
iSion  into  the  veins.    Occasionally,  constitutioiial  effects  (nausea  vom  ti  „ 
2dX^g  pains)  have  appeared  to  result  from  its  apphcation  to  tl^  kuu 
n  oSe  instance  death  resulted        its  en^ployment :  the  patient  was  ^ 
two  years  of  age,  and  death  occurred  m  forty -eight  hours. ^    Tl^se  etiecl. 
really  produced  by  this  salt,  occur  very  rarely.    I  have  app  led  to  the  skm 
em  Xc^tartar  (in  the  form  o'f  solution,  ointment,  and  pl-ter  -  a  verv  larg 
number  of  cases,  without  having  observed  any  constitutional  effect  although 
I  lave  occasionally  fancied  thlt  it  ameliorated  pulmoimry  -^^^f^lsovT 
when  no  eruption  or  redness  was  produced,  and  which  might  arise  from  absorp- 

Remote  or  comtitutional  .^f..^.. -Taken  internally,  in  small  doses 
emeti;  tX  increases  the  secretion  and  exhalation  of  the  gastro-mtestin 
membrane  and  of  the  liver  and  pancreas.    Subsequently,  it  acts  powerfully  on 
X  emunctories  :  thus  it  causes  sweating,  without  any  ^^-^^^^j- 
excitement;  it  renders  the  mucous  membranes  (especially  the  aerian  mem- 
br  ne)  moister,  and,  when  the  skin  is  kept  cool  promotes  the  Becrehon  o 
urine.    These  effects  are  produced  more  certainly  and  speedily  by  this  salt 
than  by  any  other  antimonial  preparation.  ,,nmit;n<T 
In  sometvhat  larger  doses,  it  excites  nausea,  frequently  with  vomiting, 
disorders  the  digestive  functions,  gives  rise  to  an  uneasy  sensation  m  the 
abdominal  region,  depresses  the  nervous  functions,  relaxes  the  tissues  (espe- 
cMy  the  muscukr  fibres),  and  occasions  a  feeling  of  great  feebleness  and 
exliaustion.     These  symptoms  are  accompanied  or  followed  by  increased 
secretion  and  exhalation  from  the  different  emunctories,  but  especially  from 
the  skin,  as  above  mentioned.    Of  all  emetic  substances,  this  creates  the  most 

nausea  and  depression.  ^  .         •   -i.  + 

Lz  excessive  doses,  emetic  tartar  has,  in  a  few  instances,  acted  as  an  irritant 
poison,  and  even  occasioned  death.     In  one  case  a  scruple,  m  another  27 
srains,  nearly  proved  fatal.^    In  a  third,  40  grains  caused  death.  Ihe 
symptoms   in  the  latter  case  were  vomiting,  hypercatharsis,  convulsions, 
epigastric  pain  and  tumefaction,  and  delirium.    Death  occurred  four  days 
after  the  ingestion  of  the  poison.    Were  the  above  cases  not  well  authen- 
ticated we  should  be  disposed  to  ascribe  the  dangerous  symptoms  and  deatli 
to  some  other  circumstance  rather  than  to  the  use  of  the  above-mentioned 
quantities  of  emetic  tartar;  for  of  late  years  this  salt  has  been  extensively 
employed  in  enormous  and  repeated  doses  with  perfect  safety.    Kasorr  lias 
given  many  drachms  in  twenty-four  hours,  and  many  ounces  dunngthe  course 
of  a  disease,  without  occasioning  either  vomiting  or  abundant  alvme  evacua- 
tions.   Laennec7  has  confirmed,  to  a  certain  extent,  the  statements  of  Easori. 
He  gave  a  scruple,  two  scruples,  and  even  a  drachm  and  a  half,  within  twenty- 
four  hours  (usually  in  doses  of  one,  two,  or  three  grains)  without  ever  having 

1  Journ.  de  Chimie  Med.  iv.  478. 

3  See  also  some  experiments  on  this  subject  m  Mem.  of  ihe  Med.  Soc.  Lond.  vols.  u.  iv.  and  v. 

Orfila,  Toxicol.  Generate. 
^  Ibid. 

«  Bayles  Bibliolhhq.  de  Thirap.  i.  198. 

7  Treatise  on  Diseases  of  ih<£  Chest,  by  Dr.  Forbes,  p.  241). 


748    INORGANIC  BODIES.-Tartrate  of  Antimony  and  Potash. 

seen  any  injurious  conscqnences.    The  usual  effects  which  I  have  observed 
from  the  contmued  use  of  one  or  two  grai.i  doses,  are  nausea,  vomiting,  and 
purgmg  which  in  most  cases  are  much  diminished,  or  entirely  cease  after 
the  use  of  the  medicine  lor  a  day  or  two.    Perspiration  I  have  fbund  to  be  a 
frequent  ehect.    In  all  the  instances  above  referred  to  in  whidi  these  lar^re 
doses  were  administered  the  patients  were  affected  with  inflammatory  diseasel 
Now  It  IS  to  this  murbid  state,  or  ^/m/W,  that,  according  to  IWi  we 
ought  to  asciibe  the  tolerance  of,  or  capabiHty  or  aptitude  of  bearing  these 
immense  quantities  of  this  powerful  medicine  (see  ante,  p  100  et  sea  for 
some  remarks  on  the  Italian  doctrine  of  contra-stimulus).  Consequentlv 
If  the  opinion  be  worth  anything,  the  susceptibility  to  its  influence  should 
increase  as  the  disease  subsides,— a  circumstance  which  Easori  asserts  really 
takes  place.    Bui  m  this  the  theoretical  views  of  this  distinguished  Italian 
have  probably  led  him  to  overlook  the  truth.    "  It  is  certainly  true/^  observes 
Laennec,  « that  after  the  acute  period  of  the  disease  [peripneumonia],  the 
tolerance  diminishes,  or  sometimes  entirely  ceases ;  but  it  is  more  common 
to  lind  the  patient  become  habituated  to  the  use  of  the  medicine,  insomuch 
that  during  convalescence,  and  when  he  has  begun  to  use  food  as  in  health, 
he  will  take  daily,  without  knowing  it,  six,  nine,  twelve,  or  even  eighteen 
grams  of  emetic  tartar."    Though  I  have  seen  this  salt  extensively  employed 
m  both  pubhc  and  private  practice,  I  have  never  met  any  satisfactory  cases 
supporting  EasoiVs  assertion  of  the  diminished  tolerance  when  the  patient 
becomes  convalescent.     Moreover,  large  doses  have  been  taken  bv  healthv 
individuals  without  any  remarkable  effects.    Alibert^  saw,  at  the  Hdpital  St. 
Louis,  a  man  who  took  half  a  drachm  of  this  salt  in  order  to  poison  himself, 
but  suffered  no  remarkable  inconvenience  from  it.    Lebretou^  reports  the 
case  of  a  girl  who  swallowed  six  drachms  at  once  as  a  poison  :  oil  was  imme- 
diately given ;  vomiting  took  place,  and  she  soon  recovered.    Other  pubHshed 
,  cases  might  be  brought  forward  in  proof  of  the  slight  effects  of  large  doses, 
but  I  must  content  myself  with  referring  to  the  memoir,  -of  Magendie^  for 
a  notice  of  them.    I  may  add,  however,  that  this  distinguished  physiologist 
concludes  that  the  comparative  slightness  of  the  effects  arose  from  °the 
evacuation  of  the  salt  a  few  moments  after  its  ingestion ;  though  in  several, 
at  least,  of  the  cases,  this  was  not  proved,  and  in  one  it  certainly  did  not 
happen it  was  that  of  a  man  who  swallowed  27  grains  of  this  salt,  and  did 
not  vomit. 

The  action  of  large  doses  of  emetic  tartar  on  the  circulation  and  respira- 
tion is  usually  that  of  a  sedative.  This  has  been  very  frequently,  though  not 
constantly,  observed.  In  one  case  of  peripneumonia,  the  daily  use  of  from 
six  to  eight  grains  reduced  the  pulse,  in  nine  days,  from  120  to  34.  beats  per 
minute,  and  diminished  the  number  of  inspirations  from  50  to  18.*  In 
another,  the  pulse  descended,  in  three  days,  from  72  to  44  beats  per  rainute.^ 

Mo  Dus  Operandi. — Emetic  tartar,  when  swallowed,  becomes  absorbed, 
and  maybe  detected  in  the  blood  and  viscera,  especially  the  liver.  It  is 
eHminated  by  the  urine,  in  which  secretion  it  can  readily  be  recognised. 

0  —  —  ■  — ■  —  

'  Nouv.  E!em.  de  Tharap.  5me  edit.  i.  259. 

^  Ordia,  Toxicol.  Gen. 

^  He  I'lvJliimcK  de  VEinclique. 

"  J^ouucati  et  Constant,  quoted  I).v  Lepcllclicr,  Be  T Enqdoi  du  Tart.  Stib.  84. 
*  Trousseau,  quoted  by  Lcpelleticr. 


Modus  Operandi.  '^^'^ 

Minaret^  states,  tlmt  a  yonng  woman  labouring  under  pleuritis  took  emetic 
H^  ^  which  operated  on  the  child  at  her  breast  as  well  as  on  herself.  I 
p  ba%  existed  m  the  nulk.    Several  parts  of  the  body  are  iniiuenced 
bv  thi.  salt.    The  specific  affection  of  the  alimmlar^/  canal  (especially  of 
tile  Ua  h)  is  shown  by  the  vomiting^  and  purging  produced,  not  only 
w  en  tl  medicine  is  swallowed,  but  when  it  is  injected  into  the  veins  or  mto 
he  windpipe,  or  when  apphed  to  the  serous  coats  of  the  intestines,  or  to  the 
cellular  t  ssu^.    If  it  pufge,  or  occasion  sweating,  it_  usually  causes  t  iirst,  but 
So  commonly  otherwise.^  The  appetite  and  digestiou  are  frequently  umm- 
paired.    After  the  use  of  it  for  some  days,  patients  sometimes  complain  of 
Station  in  the  mouth  and  throat,  with  a  metallic  taste  :  this  has  been 
considered  a  si^n  that  the  system  is  saturated  with  antimony,  and  that  the 
use  of  it  should^be  suspended     A  pustular  eruption  has  occasionally  appeared 
in  the  mouth,  as  I  have  already  stal,ed.  .       •  . 

Magendie  ascribes  to  emetic  tartar  a  specific  power  of  causing  engorgement 
or  inflammation  of  the  lungs;  for  he  found,  on  opening  the  bodies  of  animals 
killed  bv  it,  that  the  lungs  were  of  an  orange-red  or  violet  colour,  incapable 
of  crepitating,  gorged  with  blood,  and  here  and  there  hepatised.  Moreover, 
it  has  been  assumed  that  the  same  effects  are  produced  m  the  human  pulmo- 
nary  organs ;  and  in  support  of  this  opinion,  a  case  noticed  by  Jules  Cloquet-^ 
has  been  referred  to  :  it  is  that  of  a  man  who  died  of  apoplexy,  but  who, 
within  five  days  of  his  death,  had  taken  forty  grains  of  tartar  emetic.       in  the 
lunffs  were  observed  very  irregular  blackish  spots,  which  extended  more  or 
less  deeplv  into  the  parenchyma  of  this  organ.^^    furthermore,  it  is  argued, 
that  unless  we  admit  a  specific  influence  of  antimony  over  the  lungs,  we 
cannot  well  explain  the  beneficial  effects  of  this  remedy  m  peripneumonia.  Tn 
opposition  to  this  view  I  may  remark,  that  in  cases  of  poisoning  by  this 
substance  in  the  human  subject,  no  mention  is  made  of  the  difficulty  of  breathing, 
coun-h  pain  or  other  symptom,  which  could  lead  to  the  suspicion  that  the 
lun^sVere  suffering;  and  in  the  case  of  poisoning  related  by  Eecamier,*  we 
are  "distinctly  told  that  the  thorax  was  sound.    Besides,  we  should  expect 
that  if  emetic  tartar  had  a  tendency  to  inflame  the  lungs,  or  at  least  to  occasion 
pulmonary  engorgement,  that  large  doses  of  it  would  not  be  very  beneficial 
ill  acute  peripneumonia.    It  would  even  seem  that  this  substance  must  have 
an  influence  over  the  human  lungs  of  an  opposite  kind  to  that  supposed  by 
Magendie  ;  for,  as  already  related,  it  reduces  the  frequency  of  respiration  in  a 
considerable  number  of  instances. 

The  sedative  influence  of  emetic  tartar  over  the  circulatory  aysteni  hns 
been  already  noticed.  The  great  depression  of  the  muscular  power,  the 
diminution  of  the  frequency  of  the  pulse,  and  fainting,  the  epigastric  pain 
sometimes  experienced  under  circumstances  that  almost  preclude  the  sup- 
position of  gastric  inflammation,  the  cramps  and  convulsions,  the^  delirium 
and  insensibility,  caused  by  emetic  tartar  in  poisonous  doses,  are  referrible  to 
ilie  influence  of  this  substance  on  the  nervous  system. 

The  ahsorhent  system  is  supposed  to  be  stimulated  to  greater  activity  by 
emetic  tartar,  in  consequence  of  the  disappearance  of  serous  and  synovial 

1  Lo)id.  MpJ.  Gaz.  xiii.  490. 

2  For  some  observations 'on  die  niotlc  by  wliich  this  salt  induces  vomiting,  see  p.  245. 
Orfi\a,  Toxicol.  Generate. 

^  Orfila,  op.  cit. 
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effusions  under  its  use.  Moreover,  Laennec^  ascribed  the  efficacy  of  it  in 
peripneumonia  to  the  increased  activity  of  the  inlerstitial  absorption.^ 

The  influence  of  it  over  the  sacrciinf/  ori/ans  has  been  before  referred  to.^ 
Every  one  is  familiar  with  its  diaphoretic  properties.  Its  diuretic  effect  is 
best  seen  when  the  skin  is  kept  cool,  and  when  neither  vomiting  nor  purging 
supervene.  Magendie  says  it  augmented  the  secretion  of  sahva  in  dogs°; 
and  the  same  effect  has  been  observed  in  man  by  Drs.  Griffith  and  Jackson.' 
The  menstrual  discharge  is  not  checked  by  it ;  but  occcsionally  has  come  oii 
under  its  use. 

[Mr.  Milton*  has  found  tartar  emetic  the  most  suitable  means  of  combating 
inflammation  of  the  cellular  tissue,  whether  in  the  substance  of  an  internal 
organ  or  beneath  the  integuments  of  a  limb. 

Dr.  Langevin,5  of  Havre  (Seine  inferieure),  has  found  this  salt  of  the  greatest 
service  in  the  gastro -intestinal  inflammations  connected  with  rheumatism  fre- 
quently met  with  among  sailors. — Ed.] 

Uses. — As  an  emetic,  this  salt  is  usually  administered  by  the  stomach,  but 
it  is  sometimes  used  as  an  enema,  and  occasionally  is  injected  into  the  veins. 
When  administered  by  the  stomach,  it  is  generally  given  in  doses  of  one  or 
two  grains,  frequently  in  combination  with  ten  or  fifteen  grains  of  ipecacuanha. 
When  our  object  is  merely  to  evacuate  the  contents  of  the  stomach,  and  with 
as  little  constitutional  disorder  as  possible  (as  in  cases  of  narcotic  poisoning), 
other  emetics  (as  the  sulphates  of  zinc  and  copper)  are  to  be  preferred,  since 
they  occasion  less  nausea  and  depression  of  system,  while  they  excite  speedy 
vomiting.  On  the  other  hand,  when  we  use  vomiting  as  a  means  of  making 
an  impression  on  the  system,  and  thereby  of  putting  a  sudden  stop  to  the 
progress  of  a  disease,  emetic  tartar  is  by  far  our  best  vomit.  It  is  with  this 
view  that  it  is  sometimes  employed  in  the  early  stages  of  fever,  especially 
when  accompanied  by  gastric  or  bilious  disorder.  Emetic  tartar  is  used  as  a 
vomit,  with  considerable  success,  in  the  early  stage  of  inflammatory  diseases; 
especially  in  croup,  tonsillitis,  swelled  testicle,  bubo,  and  ophthalmia.  Here, 
also,  the  success  of  the  remedy  is  in  proportion  to  its  early  application.  In 
croup  it  should  be  given  to  excite,  in  the  first  instance,  vomiting,  and  after- 
wards prolonged  nausea.  Under  this  plan  of  treatment  I  have  seen  two  or 
three  slight  cases  completely  recover  without  the  use  of  any  other  remedial 
agent.  Dr.  Copland^  also  bears  testimony  to  the  success  of  the  practice.  In 
most  cases  it  will  be  found  advisable  to  precede  the  use  of  this  medicine  by 
blood-letting.  Dr.  Cheyne^  advises  the  employment  of  emetic  tartar  in  the 
second  stage  of  croup,  for  the  purpose  of  moderating  vascular  action,  and  of 
promoting  the  separation  of  the  adventitious  membrane.  But  I  am  disposed 
to  rely  chiefly  on  calomel  (given  so  as  speedily  to  occasion  ptyalism)  and 
blood-letting.  Dr.  Cheyne  recommends  half  a  grain  of  emetic  tartar  to  be 
dissolved  in  a  table-spoonful  of  water,  and  given  to  a  child  two  or  three  years 
of  age  every  half  hour  till  sickness  and  vomiting  are  produced ;  and,  in  two 


'  Offila,  op.  cit.  p.  203. 

"  I  liuve  alreiidy  made  some  observations  on  the  mode  by  which  resolvents  operate,  see  p.  175. 
^  See  Liquefacieutia,  p.  175,  et  seq. 

Lancet,  1850,  vol.  i.  p.  353. 
»  Bid/etin  Tlwrap.  Mudicale,  t.  xxxv,  p.  199. 
«  Diet,  of  I'racl.  Med.  i.  467. 
7  Essaif  on  Cynanche  Trachealis,  1801. 
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bours  after  the  last  act  of  vomiting,,  .f-'^-jj^  *° 

for  exhibition  to  children.     In  derangements  of  the  l^JP?^;^  ^^^^^ 
indicating  the  employment  of  emetics,  this  sah^  is  usually  P^^f.^^ed  to  other 
vomiting'agents,  on  account  of  its  supposed  influence  m  promoting  the  secre- 

°Chle^containing  emetic  iartar  have  been  employed  to  occasion  vomiting 
but  they  are  very  uncertain  in  their  operation.  _  Eayer  has  frequently  employed 
from  six  to  twelve  grains  without  producing  either  nausea  or  vomiting. 

It  has  been  repeatedly  e.y..^.^  ..m.  to  ^^^^^e  vomiting.  Th^ 

usual  dose  is  two  or  three  grains  dissolved  in  two  ounces  of  water  ;  but  m 
Lmt  cases  six  grains  have  leen  employed  .  The  effects  -e  uneq^^^^^^^^^ 
•  vomiting  does  occur  it  is  not  always  immediate;  frequently  it  does  not  take  • 
place  at  alLi    In  several  cases  of  choking,  from  the  lodgment  of  pieces  of 
meat  in  the  CBsophagus,  this  remedy  has  been  applied  with  great  succes^^^ 
vomiting  was  produced,  and  with  it  the  expulsion  of  the  meat.    It  has  also 
been  trfed  in  epilepsy  and  trismus;  but  frequently  with  dangerous  conse- 
quences.2    Meckel  employed  it  to  restore  animation  m  asphyxia  by  drowmng. 

It  has  also  been  used  in  tetanus.*  .     ,  ..         i  . i  i  „ 

As  a  nauseam,  to  reduce  the  force  of  the  circulation  and  the  muscular 
power,  emetic  tartar  is  frequently  of  considerable  service.  Thus  m  disloca- 
tions  of  the  larger  joints  (the  hip  and  shoulder,  for  example)  blood-lettmg, 
and  nauseating  doses  of  emetic  tartar,  are  employed  to  dimmish  the  resistance 
of  the  muscles  opposing  the  reduction.    Even  in  strangulated  herma  it  has 

been  aiven.^  „  ,     ^     i    1 1  j  • 

Emetic  tartar,  in  large  doses,  is  a  most  powerful  and  valuable  remedy  m 
the  treatment  of  inflammation.  On  this  subject  I  have  already  offered  some 
remarks  (see  ante,  p.  189.)  As  an  emetic,  nauseant,  or  diaphoretic  it  has 
lonff  been  in  use  in  peripneumonia;  having  been  employed  by  Kiverius 
in  the  17th  century,  and  subsequently  by  StoU,  Brendel,  Schroeder, 
and  Richter,  in  Germany;  by  Pringle,  CuUen,  and  Marryat,  m  England. 
But  as  a  remedy  for  inflammation,  independent  of  its  evacuant  effects,  we  are 
indebted  for  it  to  Easori,^  who  first  used  it  in  the  years  1799  and  1800,  in 
an  epidemic  fever  which  raged  at  Genoa.  Subsequently  he  exhibited  it  much 
more  extensively,  and  in  larger  doses,  in  peripneumonia.  This  mode  of  treat- 
ment was  tried  and  adopted  in  Erance,  first  by  Laennec  ;?  and  m  this  country 
by  Dr.  Balfour.^    Its  value  as  an  antiphlogistic  is  now  almost  universally 

1  Dieffenbach,  Transf.  d.  Blut.  u.  d.  Infus.  d.  Arzn. 

2  Ihid.  p.  49. 

3  Ihid. 

4  Lancet  for  1836-37,  vol.  i.  p.  35. 

5  Ihid.  p.  876. 

«  See  the  French  translation  of  hia  Memoir,  in  Bayle's  Bihkoth.  da  Therap.  i.  198. 
7  Trmlise  on  Diieases  of  I  he  Chest,  trail  shited  by  Dr.  Forbes. 
"  Illustrations  of  the  Power  of  Emetic  Tartar,  2d  edit.  1819. 
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admitted.  Practitioners,  however,  are  not  quite  agreed  as  to  the  best  method 
of  using  it.  Rasori/  Laennec,2  Recainier,^  Broussais,*  Bouillaud,^  Dr, 
Mackiiitosh,«  Drs.  Graves  and  Stokes,7  Dr.  Davies,^  and  most  ])ractitioners 
of  this  country,  employ  blood-letting  in  peripneumonia,  in  conjunction  with 
the  use  of  emetic  tartar.  But  by  several  continental  physicians  the  abstrac- 
tion of  blood  is  considered  both  unnecessary  and  hurtful.  Thus  Peschier^ 
advises  on  no  account  to  draw  blood  ;  and  Trousseau^o  observes,  that  blood- 
letting, far  from  aiding  the  action  of  emetic  tartar,  as  Rasori,  Laennec,  and 
most  practitioners,  imagine,  is,  on  the  contrary,  singularly  injurious  to  the 
antiphlogistic  influence  of  this  medicine.  Louisii  has  published  some  nume- 
rical results  of  the  treatment  of  inflammation  of  the  lungs  by  blood-lettin^- 
and  by  emetic  tartar ;  from  which  it  appears  that  this  substance,  given  in 
large  doses,  where  blood-letting  appeared  to  have  no  effect,  had  a  favourable 
action,  and  appeared  to  diminish  the  mortality.12  But  he  particularly  states 
that  blood-letting  must  not  be  omitted. 

Laennec's  mode  of  using  this  salt,  and  which,  with  some  slight  modification, 
I  believe  to  be  the  best,  is  the  following  : — Immediately  after  bleeding,  give 
one  grain  of  emetic  tartar,  dissolved  in  two  ounces  and  a  half  of  some  mild 
fluid  [cold  weak  infusion  of  orange  flowers],  sweetened  with  half  an  ounce  of 
syrup  of  marshmallows  :  this  is  to  be  repeated  every  two  hours  for  six  times, 
and  then  suspended  for  seven  or  eight  hours,  if  the  symptoms  are  not  urgent, 
or  if  there  be  any  inclination  to  sleep.  But  if  the  disease  has  already  made 
progress,  or  if  the  oppression  be  great,  or  the  head  affected,  continue  the 
medicine  until  amendment  takes  place ;  and,  in  severe  cases,  increase  the  dose 
to  two,  or  two  and  a  half  grains.  The  only  modification  in  this  plan,  which 
I  would  venture  to  propose,  is,  to  begin  with  a  somewhat  smaller  dose  (say 
one-third  or  one-half  of  a  grain),  and  gradually  increase  it ;  for,  in  consequence 
of  the  violent  vomiting  which  one  grain  has  sometimes  produced,  I  have  found 
patients  positively  refuse  to  continue  the  use  of  the  medicine. 

Prom  my  own  experience  1  should  say,  that  emetic  tartar  is  nearly  as  ser- 
viceable when  it  causes  moderate  sickness  and  slight  purging,  as  when  it 
occasions  no  evacuation.  Laennec  observes,  that  "in  general  the  effect  of 
emetic  tartar  is  never  more  rapid  or  more  efficient  than  when  it  gives  rise 
to  no  evacuation ;  sometimes,  however,  its  salutary  operation  is  accompanied 
by  a  general  perspiration.  Although  copious  vomiting  and  purging  are  by 
no  means  desirable,  on  account  of  the  debility  and  hurtful  irritation  of  the 
intestinal  canal  which  they  may  occasion,  I  have  obtained  remarkable  cures 
in  cases  in  which  such  evacuations  had  been  very  copious."^^  .  A  few  drops 

1  Op.  cit. 

2  0-p.  cit. 

3  Gazette  Medicate,  1832,  p.  503. 

Cours  de  Pathologic  et  de  Therapeutiqui'  generate,  ii.  521. 

6  Dictionnaire  de  Medecine  et  de  Cliirurgie  jtratigue,  xiii.  495. 

"  Practice  of  Physic,  i.  426. 

'  Bubtiii  Hospital  Reports,  v.  p.  48. 

^  Lectures  on  Diseases  of  the  Lungs  and  Heart,  188. 

^  Rnyle,  Biljliotheque  Therapeutiquc,  i.  246. 

'0  Dictionnaire  de  Medecine,  2e  edit.  iii.  220. 

"  Recherches  de  la  Saignee,  Paris,  1835. 

'2  Op.  cit.  p.  62. 

Op.  swpra  cit.  p.  251. 
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of  tincture  of  opium  may  be  sometimes  conjoined  with  the  antimony,  to  check 
its  action  on  the  aHmentary  canal, 
attempts  whicU  h.^^^^^^^^^^ 

mtestinal  memta™.   Laennec  thinks  that  .^^^^^^  J  ^^^^^^^^^ 

absorpt,o».  ..f  °''X^?;„XEteKte^^^^^^  effects,  first,  oa  the  nervous 

Dr.  '  examples  are  sufficient  to  show  the  unsatisfactory 

nausea  which  it  oc'^^s^J^f^;  aft^^     mode  by  which  emetic  tartar  produces  its 

"ix\trelTs'^''Sr^^^^  aTainst  L  existence  of  remeSial  powers 

we  deny  the  efficacy  of  blood-letting  in  Inflammation,  of  mercury  m  syphilis  of 
dnchona  StermittS,^^^  arsenic  in  lepra,  of  sulphur  in  scabies,  of  m 
SoS  Cd  of  a  hos  of  other  remedies,  simply  because  we  cannot  account  for  the^^^ 
Seficiil  effeds  ?  The  fact  is,  that  in  the  present  state  of  our  knowledge  we  canjot 
e^Tihe  nodus  Zendi  of  a  large  number  of  our  best  and  most  certam  remedial 


means. 


In  pleurisy,  emetic  tartar  does  not  succeed  so  weU  as  in  inflammation  ot 
the  substance  of  the  lungs.    "  It,  indeed,  reduces  speedily  the  inflammatory 
action,"  says  Laennec,^  "but  when  the  fever  and  pain  have  ceased,  the 
effusion  does  not  always  disappear  more  rapidly  under  the  use  of  tartar  emetic 
than  without  it."    I  have  sometimes  conjoined  opium  (always  after  copious 
blood-lettinff)  with  advantage.    In  bronchitis  (both  acute  and  chronic),  it 
may  be  most  usefdly  employed  in  conjunction  ^^dth  the  usual  antiphlogistic 
agents  6    In-  rheumatism  (especially  the  kind  called  articular)    next  to 
peripneumonia,  emetic  tartar  has  been  found  by  some  practitioners  (especia  ly 
by  Laennec7),  more  efficacious  than  in  any  other  inflammatory  aflection  :  the 
usual  duration  of  the  complaint,  when  treated  by  this  remedy,  was  found  by 
Laennec  to  be  seven  or  eight  days.^    In  muscular  rheumatism  it  succeeds 
le^'s  perfectly.    Synovial  effusions  (whether  rheumatic  or  otherwise)  have,  m 
some  cases,  given  way  rapidly  to  the  use  of  emetic  tartar.9    In  arachnitis, 
Laennec  has  seen  all  the  symptoms  disappear,  under  the  use  of  emetic  tartar, 
in  forty-eight  hours.    In  three  instances  of  acute  hydrocephalus,  all  the 
symptoms  disappeared  in  the  same  space  of  time.    In  phlelitis^^  in  inflam- 
mation of  the  mammoi  occurring  after  delivery,^!     r^hthalmia,  and  various 

1  See  ante,  p.  100,  et  seq. 

•  Materia  Medica,  t.  66. 

3  A  Treatise  on  Inflammation,  1838. 

■«  See  p.  179,  for  some  observations  oa  the  curative  agency  of  resolvents. 

«  F^ralso  Dr!  Kemp,  Lond.  lied.  Gaz.  xix.  300  ;  and  Mr.  Ellis,  op.  cit.  p.  869. 

7  Qp 

8  See  also  Bayle's  Bill.  Therap.  i.  311  ;  and  Lcpelleticr,  Be  VEmploi  du  Tart.  Stih.  p.  220, 
8  Laennec,  op.  cit.  p.  263 ;  and  Gimelle,  Brit,  and  For.  Med.  Rev.  for  July  1838,  p.  234. 

Laennec,  op.  cit. 

"  Dr  E  Kennedy,  Mr.  Lever,  and  Dr.  Ashwell,  Lond.  Med.  Gaz.  xx.  761. 

3  C 
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other  inflammatory  afTections,  emetic  tartar  has  been  successfully  employed  as 
an  antiphlogistic. 

In  continued  fever,  it  is  of  considerable  service.  Mild  cases  are  benefited 
by  the  use  of  small  doses  (as  from  one-sixteenth  to  one-fourth  of  a  grain)  as  a 
diaphoretic.  In  the  more  severe  form  of  this  disease,  accompanied  with 
much  vascular  excitement,  emetic  tartar,  in  the  dose  of  half  a  grain  or  a  grain, 
may  be  usefully  administered  as  an  antiphlogistic  but  its  use  should,  iri 
general,  be  preceded  by  blood-letting.  In  the  advanced  stage  of  typhus- 
fever,  accompanied  with  intense  cerebral  excitement,  manifested  by  loss  of 
sleep,  delirium,  &c..  Dr.  Graves^  has  obtained  most  beneficial  results  from 
the  use  of  emetic  tartar  and  opium.  The  same  combination  has  been  em- 
ployed with  great  success  in  delirium  tremens,  as  well  as  in  delirium  of  ery- 
sipelas, scarlatina,  and  measles,  by  Dr.  Law.2 

Dr.  Billing^  regards  Asiatic  cholera  as  being  "like  ague;  not  merely  as 
regards  its  epidemic  and  miasmatic  origin,  but  almost,  if  not  altogether,  an 
ague  of  a  fresh  type and  he  depends  much  in  the  treatment  of  it  on  tar- 
tarised  antimony  with  sulphate  of  magnesia.  In  a  case  of  blue  cholera  he 
ordered  two  grains  of  emetic  tartar  and  half  an  ounce  of  sulphate  of  magnesia 
in  half  a  pint  of  water ;  a  tablespoonful  to  be  taken  every  half  hour.  The 
patient  recovered. 

Emetic  tartar  is  one  of  our  most  valuable  sudorifics,  being  oftentimes 
available  when  other  agents  of  this  class  are  inadmissible  :  for  example,  when 
we  are  desirous  of  producing  diaphoresis,  in  fevers  and  other  diseases  which 
are  accompanied  with  preternatural  vascular  action  about  the  head,  the  use  of 
opiate  sudorifics  (as  the  compound  ipecacuanha  powder)  is  objectionable  ; 
whereas  emetic  tartar  may  be  employed  with  safety,  since  it  has  no  tendency 
to  increase  disorder  of  the  nervous  system,  but  to  reduce  cerebral  excitement. 
On  the  other  hand,  when  much  gastric  or  intestinal  irritation  is  present,  the 
narcotic  sudorifics  are  generally  to  be  preferred  to  antimony. 

As  an  expectorant,  in  various  pulmonary  affections,  small  doses  of  this 
salt  are  frequently  employed  with  advantage. 

In  some  spasmodic  complaints,  the  use  of  it  has  been  followed,  in  the  few 
instances  in  which  it  has  been  tried,  with  good  effects.*  In  a-poplexy,  it  has 
been  employed  to  depress  cerebral  vascular  action,  but  its  tendency  to  occasion 
vomiting  renders  it  objectionable.  [It  has  been  employed  in  tedious  labour 
with  benefit  by  Mr.  Stedman^  and  other  practitioners. — Ed.] 

The  internal  employment  of  emetic  tartar  in  syphilis  has  been  recently 
advocated  by  Mr.  Smee.^ 

As  a  local  irritant,  applied  to  the  skin,  it  may  be  employed  in  the  form  of 
aqueous  solution,  ointment,  or  plaster.  It  is  used  in  the  same  cases  as  vesi- 
catories,  over  which  it  has  the  advantage  of  not  affecting  the  urino-genital 
organs.  When  it  is  desirable  to  keep  up  long-continued  irritation,  blisters 
are  in  some  cases  preferable.  In  chronic  diseases  of  the  chest  it  is  used 
with  the  greatest  advantage.    I  have  found  it  much  more  serviceable  than 

'  Land.  Med.  Gaz.  xx.  538. 
-  Ibid,  xviii.  538  and  694. 

^  First  Principles  of  Medicine,  p.  340,  ct  seq.  4th  edit.  1841.  • 
Vide  Laennec,  oji.  cit.  p.  260 ;  Jacobi,  Lond.  Med.  Gaz.  iii.  784 ;  and  Mr.  Ackerley,  Loud. 
Med.  Gaz.  xxi.  56. 

Medical  Times  ^nd  Gazette,  1852,  vol.  ii.  p.  640. 
8  Lond.  Med.  Gaz.  vol.  xxxi.  p.  44,  Oct.  7,  1842. 


Uses;  Administuation. 


It  -="4  ; 

frictions     The  obi^ction  to  its  use  is  the  pamtul  character  ot  the  eruptions. 

..;/.\t  is  also  serviceable.  Autenneth  re-mmended  :t  as  a 
Lnsif  cLimshing  the  frequency  of  the  paroxysms  and  the  v-lence  of  the 
cou-h.  In  laryngitis  it  is  occasionally  of  great  service  ;  as  also  "Yarious 
aftio^u^^  especially  chronic  inflammation  of  the  capsular  liga- 

mtt  or  of  4ie  sy'novial  membrane,  hydrops,  --^^f}^:^-^'^^^  In 
nected  with  inflammation,  and  tumors  of  janous  j^m^s  ^"^^^^^^^^ 

douloureux^  it  has  also  been  employed  with  benefit.  In 
children,  the  region  of  the  spine  should  be  rubbed  with  tbe  ointment.  Its 
effects  ;re  mosl.  beneficial,  especially  where  one  leg  only  is  effected     It  is 
sometimes  necessarv  to  keep  an  eruption  out  for  many  weeks.    In  hystei  la, 
the  same  application  to  the  spine  has  been  found  serviceable.        ,  .    ^  , 

[Tartar  emetic  ointment  applied  to  the  scalp  has  been  employed  m  tuher- 
cida^memnniiis  by  Dr.  Harn,^  of  Aix-la-Chapelle.  Interna  remedies  are 
no  exl^S^^^^^^  of  the  disease;  but  it  is  to  the  revulsive  action  of 

the  tartar  emetic  ointment  that  Dr.  Ham  looks  as  the  most  powerful  means  of 
obtdntig  absorptL  of  the  morbid  products.  The  ointment  is  gently  applied 
to  the  shaven  sJalp  every  two  hours  until  the  er  up  lion  appears  Its  emplo.v 
ment  need  not  interfere  with  the  apphcation  of  cold  to  the  head.  Great  paiD 
I  often  caused,  suppuration  frequently  follows,  and  it  may  be  many  weeks 
before  cicatrisation  is  complete.  The  urgency  of  tlie  case  excuses  the  sever^y 
of  the  treatment,  in  the  opinion  of  Dr.  Ham.  _  When,  however,  the  symp  oms 
yield  shortly  after  the  apphcation,  it  can  be  withheld,  and  the  progress  ot  pus- 
tulation  retarded  by  cold  apphcations  — Ed.] 

A  stimulating  wash,  composed  of  one  scruple  of  tartar  emetic  to  an  ounce 
of  water,  was  proposed  by  the  late  Sir  Wilham  Bhzard  m  the  year  1787,  to 
cleanse  foul  ulcers,  repress  fungous  growths  and  venereal  warts  and  as  a  local 
application  in  tinea  capitis.  A  weak  solution  (as  half  a  gram  to  the  ounce  ot 
water)  has  been  employed  as  a  stimulant  in  chronic  ophthalmia,  and  in  spots 

on  the  cornea.  ■  j- 

Administration.— The  dose  of  emetic  tartar,  tn  substance,  .is,  as  a  dia- 
phoretic and  expectorant, to  i  of  a  grain;  as  a  nauseant,  from  J  to  ^  a 
grain-  as  an  emetic,  from  1  to  2  grains;  as  an  antiphlogistic, from  ^  a  gram 
to  3  or  4  grains.  This  salt  is,  however,  rarely  employed  m  substance. 
Sometimes  a  grain  of  it,  mixed  with  ten  or  fifteen  grains  of  powdered  ipeca- 
cuanha is  employed  as  an  emetic.  A  mixture  of  one  grain  with  sixteen  grains 
of  sulphate  of  potash  may  be  employed,  in  doses  of  from  two  to  four  grains, 
as  a  substitute  for  antimonial  powder,  to  promote  diaphoresis. 

In  solution,  it  is  commonly  employed  as  an  expectorant,  diaphoretic, 
nauseant  or  emetic,  in  the  form  of  antimonial  wine.    When  used  as  an 


1  Hfiusbrandt,  Brilish  andForeif/n  Medical  Review,  Jan.  1837,  230. 

2  Talc,  ji  Trealise  on  Ihjdena,  Loiul.  1830. 
^  Bulletin  Thcrapmt.  t.  xxxvii.  p.  54. 


756    INORGANIC  BODIHIS.-Taiitiiate  of  Antimony  and  Potash. 
nntiphlogistic,  an  aqueous  solution  of  greater  strength  may  be  administered  : 

fLtr       '  ^"^  ^        "^'"''^      ^  1'^"'^"'" 

^^^^'''f'f^'  emetic  tartar  is  employed  in  the  form  of  limment,  oint- 
mmt,  ov  plaster.  A  saturated  solution  is  a  very  useful  liniment  -  it  is 
prepared  by  pouring  an  ounce  and  a  half  of  boiling  water  over  a  drachm  of 
emetic  tartai-^  and  allowing  the  solution  to  stand  till  cold.  In  many  cases  it 
wil  be  found  preferable  to  the  ointment,  being  the  mildest,  least  painful, 
and  cleanest.  Another  mode  of  employing  emetic  tartar  externally,  is  by 
sprinlding  from  ten  grams  to  ^  drachm  of  the  salt,  in  fine  powder,  over  a 
Burgundy  pitch  plaster.  ^ 

Antidote.— Promote  vomiting  by  tepid  bland  liquids.  The  antidote  is 
said  to  be  tanmcacid,  and  vegetable  substances  which  contain  it  (as  vellow 
bark,  tea,  nutgalls,  &c.)  Paurei  recommends  the  decoction  in  preference  to 
other  preparations  of  yellow  bark.  But  though  cinchona  decomposes  emetic 
tartar,  it  does  .not  destroy  its  activity.  Some  years  since,  at  the  General 
Dispensary,  I  saw  from  ]  to  2  grains  of  this  salt,  mixed  with  either  powder 
or  decoction  of  yellow  bark,  given  by  Dr.  Clutterbuck  to  nearly  100  patients  : 
and  m  almost  every  instance  nausea  and  vomiting  occurred.  The  experience 
of  Laennec,2  as  well  as  of  Rayer,^  is  to  the  same  effect.  Opium  is  a  most 
valuable  agent  for  checking  excessive  evacuations.  Venesection  and  the 
warm  bath  have  been  used  to  relieve  the  gastro-enteritis. 

1.  Vim  AMMOWI  POTASSIO-TARTMTIS,  L. ;  Vimm  Antimoniale, 
E. ;  Antimonii  Tarlarizati  Liquor,  D.;  Antimonial  Wine.  (Emetic 
Tartar,  9ij ;  Sherry,  Oj.,  L.  IE.  Take  of  Tartarised  Antimony,  x\  ■ 
Distilled  Water,  Oj. ;  Rectified  Spirit,  f^vij.  Having  dissolved  the  tartarised 
antimony  m  the  water,  and  cleared  the  solution  by  passing  it  through  a  paper 
filter,  add  the  spirit,  and  preserve  the  product  in  a  well-stoppered  bottle,  J).) 
— Each  fluidounce  contains  two  grains  of  emetic  tartar.  It  is  important 
that  Sherry,  and  not  an  inferior  kind  of  wine,  be  employed ;  for  the  latter 
frequently  contains  matters  which  precipitate  the  teroxide  of  antimony.  If 
the  wine  be  good,  and  the  salt  pure,  no  precipitate  is  formed  in  the  solution, 
unless  it  be  kept  for  a  long  period,  when  decomposition  of  the  salt  ensues! 
The  Dublin  formula  is  objectionable  on  account  of  its  want  of  colour. 

Antimonial  wine  is  used,  as  a  diaphoretic  or  expectorant,  in  doses  of  from 
ten  to  thirty  drops  frequently  repeated  ;  as  a  nauseant,  from  one  to  two  fluid- 
drachms  j  as  an  emetic,  about  half  a  fluidounce,  or  two  fluidrachms  given  at 
intervals  of  about  ten  minutes  for  four  or  five  times,  until  the  desired  efiect 
is  produced  :  as  an  emetic  for  children,  from  thirty  drops  to  a  fluidrachm  ; 
and  as  an  antiphlogistic  in  peripneumonia,  from  two  or  three  fluidrachms  to 
an  ounce ;  but  for  this  latter  purpose  an  extemporaneous  but  carefully-made 
aqueous  solution  is  to  be  preferred. 

2.  UNGUE^TUM  ANTIMONII  POTASSIO-TARTRATIS,  L. ;  Unguentum  Anti- 
moniale, E.;  Unguentum  Antimonii  Tarlarizati,  D. ;  Tartar  Emetic 
Ointment.  (Emetic  Tartar,  rubbed  to  very  fine  powder,  5j- ;  Lard,  ^iv., 
L.  E.    The  Duhlin  College  orders  5j.  of  the  Emetic  Tartar  to  ^vij.  of  the 

1  Lond.  Med.  Gaz.  xvi.  703. 

^  Diseases  of  the  Chest,  Forbes's  translation,  25?. 

2  Diet,  de  Med.  et  Chir.  Prat.  iii.  57. 
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^-  .  *  fWl,;t.Wnv^— Tn  the  preparation  of  tliisointmcntit  is  important 
t  ttS  0?  a  .ery  fine  powder  in  order  to  avoid 

ft  irri  ation  produced  by  rubbing  gritty  part.eles  on  the  sk  n.    A  poAon  oi 

— tLrtlAHof  t^ 0^^  of 
tTe^^rf -thely  Mnrdlo^tnly  prevent.  f-^'--™P%--*,tr  0^:^; 

S  have  been  ascribed  to  absorption  of  antimony  into  i^ie  system      But  1 
P  P  with  "Raver  2  that  thev  arise  from  the  inadvertent  apphcation  ot  tne 
•i     J  to  theL  iarts     ThTs  ointment  is  used  as  a  connter-irritant  m  various 
tZf^^^^s  itl'apphed  to  the  chest  in  l-^-^^^^^^^^^ 
to  the  joints  in  chronic  diseases  (whether  rheumatic  or  otherwise)     It  should 
only  b  applied  to  sound  portions  of  the  skin,  a^^,  therefore  leech^^^^^^^^^  the 
scarMcations  from  cupping,  and  wounds,  are  to  be  carefuUy  a^Wed  for 
severe  inflammation,  and  even  gangrenous  ^^^^^^^^^^"^        ^^  P^f     ,  few 
not  attending  to  this  caution.    1  have  before  mentioned,  that  m  a  very  tew 
cases  severe  and  even,  fatal  constitutional  disorder  has  appeared  to  have 
resulted  from  the  use  of  antimomal  ointment. 


Order  XXII.  BISMUTH  AND  IFS  COMPOUNDS. 
114.  BISMUTHUM.- BISMUTH. 

Si/mbol  Bi.    Equivalent  Weight  213. 

History— This  metal  is  first  mentioned  by  Agricola,  in  3  529.  It  has 
been  termed  marcasita,  tectum  argenti,  or,  by  the  Germans,  wismuth. 
"  The  old  miners  call  it  wismuth,"  says  Matthesius,  "  because  it  blooms  like  a 
beautiful  meadow  [wiesematte],  on  which  variegated  flowers  ol  all  kmds  are 

miuRAL  HiSTORY.-Bismuth  occurs  only  in  the  mineral  kingdom.  It  is 
found  in  Cornwall,  Saxony,  Bohemia,  the  United  States,  and  other  ocalities. 
It  is  met  with  in  the  metallic  state  nearly  pure  {native  UsmutU),^^'i  in  com- 
bination with  sulphur  and  with  oxygen.       •  _ 

Preparation.— It  is  chiefly  obtained  from  native  bismuth  by  meltmg  the 

metal  out  of  its  gangue.  .  .  ,     -xi     ^  +  +  n 

Propertif''  —It  is  a  reddish-white  metal,  without  taste  or  smell,  com- 
posed of  briliiant  broad  plates,  and  readily  crystallisable  m  cubes  or  regular 
octohedrons  (figs.  136  and  137) .  It  belongs,  therefore,  to  the  regular  system 
The  sp  ^r  of  purified  bismuth  is,  according  to  Karsten,  9-6542 ;  that  ot 
commercmi  bismuth,  according  to  Herapath,  9-833.  It  is  moderately  hard, 
brittle,  pulverisable,  fusible  at  476°  P.    When  strongly  heated  m  the  air,  it 

1  ilf</^.  1832,  p.  842. 

2  Ti-e.alise  on  Diseases  of  the  Skin,  by  Dr.  Willis,  p.  540. 

3  Schwartzu,  Fharm.  Tabellen. 
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Fig.  130. 


takes  fire,  and  burns  witli  a  faint  blue  flame,  emitting  a  yellow  smoke  (BiO'^). 
in  close  vessels  it  may  be  volatilised.  ' 

Fifi.  137.  Characteristics.— It  is  distinguished  by  its 
bnttleness,  its  ready  fusibilily,  its  solubility  in 
nitric  acid,  and  by  the  characters  of  its  nitric 
solution  :  the  ternitrate,  BiO'V3N05,9HO,  when 
treated  with  water,  yields  a  white  precipitate, 
BiO^NO^HO;  and  when  mixed  with  sulphu- 
Cube.  Octahedron.  lijdrogen,  IIS,  or  hydrosnlpliuret  of  am- 

^  ^  ,   inonia,  NH^2HS,  a  black  precipitate,  BiS3. 

Purity.— Copper  may  be  detected  in  bismuth  by  precipitating  the  nitric 
solution  with  ammonia  :  the  supernatant  liquor  is  blue  if  copper  be  present. 

Its  specific  gravity  is  9'8. — Fh.  Lond. 

Its  powder  is  entirely  soluble  in  nitric  acid  with  the  aid  of  heat ;  and  the  solution  is 
colourless,  or  nearly  so,  and  deposits  a  white  powder  when  much  diluted  with  cold  water 
— Ph.  Ed. 

Physiological  Effects  and  Uses.— In  the  metallic  state  bismuth  is  inert. 
Its  only  use  m  pharmacy  is  for  the  preparation  of  the  nitrate. 


115.  BISMUTHI  NITRAS.- NITRATE  OP  BISMUTH. 

Formula  BiO^.NO^HO.    Fquivaleni  Weight  113. 

History. — This  compound  was  first  prepared  by  Lemery.  It  has  had 
various  appellations,  such  as  j)earl  white,  magistery  of  bismuth  (also  a  name 
for  submuriate  of  bismuth),  Spa?iish  white,  suhnitrate,  tetar to -nitrate,  or 
trisnitrate  of  bismuth  {Bismuthi  subnitras,  D.,  tetarto-nitras ,  vel  tris- 
nitras),  or  ivhite  bismuth  [Bismuthum  album,  E.) 

Preparation.— All  the  British  Colleges  give  directions  for  the  preparation 
of  this  salt. 

The  London  College  orders  of  Bismuth,  ^j. ;  Nitric  Acid,  f^iss. ;  Distilled  Water,  Oiii. 
Mix  a  fluidouuce  of  the  water  with  the  Nitric  Acid,  and  dissolve  the  Bismuth  in  the 
mixture  ;  then  pour  off  the  solution.  To  this  add  the  rest  of  the  water,  and  set  by  that 
the  powder  may  subside.  _  Afterwards,  the  supernatant  hquor  being  poui-ed  off,  wash  the 
Trisnitrate  of  Bismuth  with  distilled  water,  and  dry  it  with  a  geutle  heat. 

_  The  process  of  the  Edinburgh  College  is  essentially  similar.  The  precipitate  [the  Tris- 
nitrate] is  directed  to  be  collected  on  a  calico  filter,  washed  quickly  with  distilled  water, 
and  di'ied  in  a  dark  place.  ' 

The  Dublin  College  gives  the  following  directions  :— Take  of  Bismuth,  in  small  frag- 
ments, 3ij. ;  Pure  Nitric  Acid,  f^iij. ;  Distilled  Water,  Cong.  Into  the  acid,  first  diluted 
with  three  ounces  of  the  water,  iutroduce  the  bismuth  in  successive  portions,  and  having, 
when  the  spontaneous  action  has  ceased,  applied  for  ten  miuutes  a  heat  approaching  that 
of  ebullition,  decant  the  solution  off  any  particles  of  metal  which  may  remain  undissolved. 
Evaporate  the  solution  at  a  gentle  heat  until  it  is  reduced  to  two  'fluidounces,  and  then 
pour  it  into  half  a  gallon  of  the  water.  When  the  precipitate  which  forms  has  subsided, 
decant  the  supernatant  liquid,  and  agitate  the  sediment  Avith  the  remainder  of  the  water. 
After  twelve  hours,  again  decant,  and,  having  placed  the  precipitate  on  a  filter,  dry  it  at  a 
temperature  of  212°  and  reduce  it  to  powder. 

In  the  first  part  of  this  process  we  obtain  a  ternitrate  of  bismuth  by  the 
reaction  of  an  equivalent  of  bismuth  on  four  equivalents  of  nitric  acid.  One 


it 


•        nt  bilioxide  of  i.itrosen  is  evolved,  and  an  equivalent  of  termtrate 

Materials,   i  gq.  Biuox.  Nitrog.  30 

1  eq.  Bismuth. .  .213  ^Z__L—  ^l  eq.  Temit,  Bism.  399 

3  eq.  Nitric  Acid  162   . 

Wate.  dec^poses  ^  "t^^S^ 

of  the  nitrate  (also  called  submtrate  or  tn^mtrate^  +Bi039N05 
solution.    MBi03,3NO=)  +  HO  =  8(BiO'  NO  TO  • 

[The  proportion  of  wat«.n  the  co^pm^^^^^^^^^ 
to  gi-eat  vanahon.    M'-    dwa™^'  ,,,3  found  the  following  variations 

rrrpC  0"  t"i;1::;ec*ble  houses  in  London  and  Liverpool 

No.  1.  ^  5.  6. 

Per  Centage.        3.  »■  gg.j    73.4    gO'OS 

 6    )o-i    j;_6  _^  11 

' ITs         ^8         99-7         9W8  99-88-El>.l 

PKOPKUT».-It  is  a  dull  White  inodorous  tasteless  p^^^^^^^ 
bj  forming  the  tersulphuret  of  bisniuth  l^^^^^^^^  ,t 

rafa;:!'^"/;"^-  "'^Ued h,  their 

"S^m^:-mrate  of  bismuth  has  the  following  composition 

At.  Hq.Wt.  F.Ct.Eerberger.      Duflos.      Grouvelle.  FMhps. 

(Dried  »t  212".) 

T„o,iae.(b«muthl  ...  m  ...  79  ...  79-70           80-00  ....    8V37     .    81-9.  ......  86-33 

Nitric  acid   1  ...   51  ...  18  ...  U  U  ......  li  68  ......    ^    ^j  ^^    ^.^^ 

AVatcr   -L.«>  "  •••  _  .  —  ■ 

K«e"ot  Bi,.«.hT...  m  ...m  ...T^  100  00   loo-oo  wo-68  aoo-oa 

Purity -Its  freedom  from  any  carbonate  (as  of  lead)  is  kio^n  by  its 
solution  in  ni^^no  acid  without  efterveseenee.  Muted  sulphurm  aeid  added 
to  the  solution  throws  down  a  white  precipitate,  it  lead  be  present. 

It  is  soluklc  in  nitric  acid  without  effervescence    Diluted  snlphuric  acid  bemg  added 

adulteration."— PA.  Ed.    


1  P/iarm.  Journ.  1849-50,  p.  461. 

2  I'hil.  Mcuj.  Dec.  1&30,  p.  409. 
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Tlie  microscope  will  distinguish  the  hydrated  oxide  ofhumuth  (obtained 
by  addmg  an  alkah  to  the  nitric  solution  of  bismuth) :  Ve  X  TZ^ 
phous,  whereas  nitrate  of  bismuth  is  crystalline 

Physiological  Effects.  «.  0;.  ^y»-ma/..l-It  acts  as  a  local  irritant  and 
caustic  poison.  Moreover  it  appears  to  exercise  a  specific  influlce  o'^l  the 
lungs  and  nervous  system.^  ^  iuuuice  o\ci  tne 

^.  On  Mcm.—h,  small  doses  it  acts  locally  as  an  astringent,  diminishing 
secretion.    On  accunnt  of  the  frequent  relief  'given  by  it  in VinfS  affections 
of  the  stomach,  it  is  supposed  to  act  on  the  nerves  of  this  viscus  as  a  Stive 
it  has  also  been  denominated  tonic  and  antispasmodic.   Yogt^  says,  that  when 
ill  paSysiT'"^     '         produced  a  spasmodic  trembling  of  the  face,  ending 

Large  medicinal  doses  disorder  the  digestive  organs,  occasioning  pain, 
vomiting,  purging,  &c.;  and  sometimes  affecting  the  nervous  system,  and 
producmg  giddiness,  insensibility,  with  cramps  of  the  extremities.  TOn  the 
other  hand,  M.  Monneret^  states,  after  several  years^  trial  of  this  medicine 
that  it  may  be  given  m  much  larger  doses  than  are  usually  administered,  and 
that  it  IS  then  of  the  greatest  value  in  gastro-intestinal  affections,  especiailv 
those  attended  with  fluxes. — Ed.] 

The  following  is  the  only  reported  fatal  case  of  poisoning  with  it.    A  man 
took  two  drachms  by  mistake,  and  died  therefrom  on  the  ninth  day.    In  ad- 
dition to  the  usual  symptoms  of  gastro-enteritis,  there  was  a  disordered  condi- 
tion o±  the  nervous  system,  mdicated  by  cramps  of  the  hands  and  feet,  disordered 
vision,  and  dehrium.    It  is  deserving  also  of  remark,  that  there  were  difficulty 
ot  breathmg  and  sahvation.    Post-mortem  examination  showed  inflammation 
throughout  the  ahmentary  canal ;  the  spinal  vessels  were  gorged  with  blood 
particularly  towards  the  Cauda  equina ;  there  was  fluid  in  the  cerebral  ven- 
tricles; and  the  inner  surface  of  both  ventricles  of  the  heart  was  very  red 
(bhristison).    [In  another  case,  mentioned  by  Dr.  Traill,  a  man  took  six 
drachms  of  the  subnitrate  in  divided  doses  in  three  days.    He  suffered  from 
vomiting  and  pam  in  the  abdomen  and  throat,  but  finally  recovered.— Ed.] 

An  out-patient  under  my  care  at  the  London  Hospital,  took  thrice  daily, 
for  a  stomach  affection,  3j.  of  nitrate  of  bismuth,  with  a  mixture  containing 
hydrocyamc  acid,  for  more  than  two  months,  without  any  inconvenience  what- 
ever :  on  the  contrary,  she  declared  she  was  greatly  benefited  by  its  use. 

Use.— It  has  been  principally  employed  in  those  chronic  affections  of  the 
stomach  which  are  unaccompanied  by  any  organic  disease,  but  which  appa- 
rently depend  on  some  disordered  condition  of  the  nerves  of  this  viscus; 
and  hence  the  efficacy  of  the  remedy  is  referred  to  its  supposed  action  on 
these  parts.  It  has  been  particularly  used  and  recommended  to  reheve 
gastrodynia  and  cramp  of  the  stomach,  to  allay  sickness  and  vomiting,  and  as 
a  remedy  for  pyrosis  or  waterbrash.  In  the  latter  disease  1  give  it  in  the 
form  of  a  powder,  in  doses  of  9j.  thrice  daily,  in  conjunction  with  hydrocyanic 
acid  mixture,  and  the  patient  rarely  fails  to  obtain  marked  benefit  from 
its  use.  Dr.  Theophilus  Thompson*  recommends  it  in  doses  of  five  grains, 
usually  combined  with  three  of  gum  arable  and  two  of  magnesia,  given  every 


'  Orfila,  Toxicol.  Gen. 

Pharmakodynamik,  i.  288,  2tc  Aufl. 
^  Minbtm/h  Monthly  Journal,  Sept.  1849. 

Medico-Chmirgical  Transactions,  2d  ser.  vol.  xiii.  p.  305,  1848. 
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four  or  ^ix  hours,  in  the  diarrhtea  accompanying  phthisis  thinks  that 
Wh  in  efacya'nd  safety,  it  surpasses  our  most  approved  remedies  for  that 

"Thi" tlso  been  administered  in  intermittent  fever  and  in  asthma. 
Hahnemann  has  recommended  a  portion  to  be  introduced  ™  .^.l^"''""' 
to  allay  tooth-ache.  I  have  used  it,  with  advantage,  in  the  form  of  oint- 
menTapplied  to  the  septum  nasi,  in  ulceration  of  this  part,  and  as  a  local 

remedy  in  chronic  skin  diseases.  i   •    r      «  „  „„„-;„a  fr.  q 

ADMiNisMioN.-The  usual  dose  of  this  remedy  is  from  five  grains  to  a 
scrir  I  sddom  commence  with  less  than  a  scruple,  and  have  repeated  y 
3  t;d  half  a  drachm  without  the  least  inconvenience.  It  may  be  admi- 
Sed  in  the  form  of  powder,  linctus,  or  piU.  The  ointment  which  I  have 
"eSred  to  was  composed  of  one  drachm  of  the  nitrate,  and  half  an  ounce 

^'l^ri-t'temi^  antidote  is  known.  Albuniinous  and  other 
emoUient  drinks,  as  milk,  should  be  administered,  and  the  poison  evacuated 
from  the  stomach  as  speedily  as  possible.  The  antiphlogistic  plan  is  to  be 
adopted,  to  obviate  inflammation. 


Oeder  XXIII.  ZINC  AND  ITS  COMPOUNDS. 

116.  ZINCUM.-ZINC. 

Symbol  Zn.    'Equivalent  Weight  32-5. 

History.— Although  the  ancients  were  acquainted  with  the  method  of 
converting  copper  into  brass  by  means  of  an  ore  of  zinc,  yet  we  have  no 
positive  evidence  that  they  knew  metalhc  zinc,  one  of  the  constituents  ot  this 
alloy.  Perhaps  the/«/se  silver,  or  -i^M^yv^o^  of  Strabo,  may  have  been  zmc, 
which  is  said  to  have  been  known  from  time  immemorial  in  China  and  India. 
Albertus  Magnus,  who  died  in  1280,  is  the  first  writer  who  expressly  mentions 
this  metal. ^ 

It  has  had  various  appellations;  such  as  contrefeyn  golden  marcasite. 
Indian  tin  {stannum  Indicum),  spaulter^speltre  or  spelter  [speltrum). 

TsATURAL  History.— It  occurs  only  in  the  mineral  kingdom.  It  is  found 
in  the  form  of  oxide  [red  zinc),  of  sulphuret  [hlende  or  hlach  jack),  of 
carbonate  {calamiire),  of  sulphate  [ivhite  vitriol),  of  silicate  {electric 
calamine),  and  aluminate  [automalite  or  gahnite). 

Preparation.— Zinc  is  usually  procured  from  the  native  sulphuret  or  car- 
bonate of  that  metal.    It  may  also  be  obtained  from  ihe  siKcate. 

The  picked  ore,  being  broken  into  small  pieces,  is  submitted  to  a  dull  red 
heat  in  a  reverberatory  furnace.  By  this  process  the  sulphur  of  the  sulphuret 
is  transformed  into  sulphurous  acid,  which  escapes,  and  the  zinc  is  oxidized  j 
while  the  carbonate  loses  carbonic  acid  and  water.  The  resulting  oxide  is 
then  mixed  with  some  carbonaceous  substance  (small  coal  or  charcoal),  and 
submitted  to  heat,  by  which  the  metal  is  reduced  and  vaporized.  Sometimes 


•  Bcckmann,  ia  his  History  of  Inventions  and  Discoveries,  vol.  iii.  p.  71,  has  given  a  good  acoount 
of  the  history  of  zinc. 
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the  reduction  is  effected  in  a  covered  earthen  jar  or  crucible,  the  bottom  of 
which  is  perforated  by  an  iron  tube,  which  terminates  over  a  vessel  of  water 
situated  in  an  apartment  below  the  furnace.  The  gaseous  products  and  zinc 
escape  by  this  tube  ;  and  the  latter  is  condensed  in  the  water.  This  is  called 
distillatio  per  descensicm.  In  Silesia,  however,  dutillalio  per  ascensum  is 
employed.-^ 

The  Bristol  and  Birmingham  zinc  works  derive  their  chief  supply  of  ores 
from  the  Mendip  Hills  and  Tlintshire ;  and  Sheffield,  from  Alston  Moor. 
Zinc  is  also  imported  in  ingots  and  plates  from  Silesia,  by  way  of  Hambure, 
Antwerp,  and  Dantzic. 

Properties. — It  is  a  bluish-white  metal,  of  considerable  lustre.  It  crys- 
tallises in  four-sided  prisms  and  needles ;  its  texture  is  lamellated  and  crystal- 
line. Its  sp.  gr.  is  from  6*8  to  7'3.  At  common  temperature  it  is  tough; 
from  213°  to  300°  it  is  ductile  and  malleable,  and  may  be  readily  rolled  into 
thin  leaves  {sheet  zinc)  ;  at  400°  it  is  so  brittle  that  it  may  be  reduced  to 
powder.    It  readily  fuses,  and,  at  a  white  heat,  may  be  volatilized. 

Characteristics. — It  is  soluble  in  dilute  sulphuric  acid,  with  the  evolution 
of  hydrogen  gas.  Perrocyanide  of  potassium  forms,  in  this  solution,  a  gelati- 
nous white  precipitate  [ferrocyanide  of  zitic,  Zn^jPeCy^)  :  if  iron  be 
present  the  precipitate  is  bluish-white.  If  the  liquid  be  neutral,  hydrosul- 
phuret  of  ammonia  (NH^,  HS)  occasions  a  precipitate  of  sulphuret  of  zinc, 
(ZnS),  which  is  white  if  the  solution  be  pure,  but  more  or  less  coloured  if 
iron  be  present,  owing  to  the  admixture  of  sulphuret  of  iron  (FeS).  Alkalies 
throw  down  a  white  precipitate  (ZnO,  HO),  soluble  in  excess.  Carbonate  of 
potash  occasions  a  precipitate  of  the  basic  carbonate  of  zinc,  3  (ZnO,  HO)  + 
2(ZuO,  C02). 

Purity. — Commercial  zinc  is  never  pure.  The  following  are  analyses  of 
it  (L.  Gmelin)  :  — 

Austrian  Zinc,  analysed  by  Wittstein.       Commercial  Zinc, 

Zinc   96-37    99-05    98-76    99-170 

Lead   3-33    0-27'   0-91    0685 

Cadmium   0  30    0-23    0-16    O'OOO 

Iron   0  10    trace    0-17    0-142 

Carbon   0  00    0-00    0  00    0-003 

100-00    99-55  100-00   100-000 

When  commercial  zinc  is  idimersed  in  dilute  sulphuric  acid,  the  zinc,  and 
any  iron  which  may  be  present,  dissolve,  leaving  a  black  pulverulent,  sub- 
stance, which,  according  to  Wittstein,  consists  of  sulphuret  of  lead  and 
carbon ;  but,  according  to  Vogel,  it  is  composed  of  carbon,  sulphur,  lead, 
and  iron. 

Its  specific  gravity  is  6-86.  It  is  dissolved  by  nitric  acid.  The  precipitate  thrown 
down  from  this  solution  by  ammonia  is  redissolved  by  an  excess.— P/«.  Land. 

It  dissolves  in  a  great  measure  in  diluted  sulphm-ic  acid,  leavmg  only  a  scanty  gi-ayish- 
black  residuum  :  this  solution  presents  the  characters  just  given  [see  Zinci  sul^lm']  for 
the  solution  of  sulphate  of  zinc. — Ph.  Ed. 

[The  oxide  becomes  yellow  when  heated,  and  if  free  from  oxide  of  iron  it 
nearly  reacquires  its  ordinary  whiteness  on  cooling. — Ed.] 


»  Dumas,  Irailc  de  Chimie,  t.  iv.  p.  82 ;  Ure,  Bid.  of  Arts  and  Manufactures;  also  Supplement. 
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The  ready  solubility  of  commercial  zinc  iu  dilute  ^^^^^J^Vtlt^a^^^^^^ 
greatly  on  its  impurity  3  for  absolutely  pure  zmc  is  comparatively  feebly  acted 

on  by  this  dilute  acid. 

voltaic  batteries  are  amalgamated. 

Physiological  Er.ECTS.-In  the  state  zinc      j^^J^-  J^J^ 

compounds  cf  zinc  are  somewhat  analogous  in  their  action  on  the  sy. tern  to 
fhose  of  copper,  silver,  and  bismuth,  but  are  mucn  less  energetic.    They  act 
topically,  according  to  their  degree  of  concentration,  as  desiccants,  astringen  s, 
irritantJ  and  caustics.    Taken  internally,  they  excite  more  or  less  readi^, 
nausea  and  vomiting ;  and  in  large  doses  operate  as  irntant  and  ^sti;;^;^^^^ 
They  exercise  a  specific  influence  over  the  nervous  system,  although  th  s  is 
much  less  obvious  than  in  the  preparations  ofthe  other  metals  just  referred  to. 
The  stupor  and  inactivity,  mentioned  by  Orfila^  as  being  produced  by  the  su  - 
phate,  are  evidence  of  the  affection  of  the  nervous  system.    The  antispasmodic 
power  evinced  by  zinc,  in  certain  diseases,  can  only  be  explamed  by  referring 
it  to  the  action  of  this  metal  on  the  nervous  centres. 

UsES.-As  topical  agents  we  employ  the  compounds  of  zmc  as  caustics, 
astringents,  and  desiccants.  Thus  the  chloride  is  used  as  a  caustic ;  the 
sulphate  and  acetate  as  astringents;  and  the  oxide  .and  carbonate  as  desic 
cants  [Dr  Bonnewin,^  of  Tirlemont,  has  found  that  in  catarrhal  ophthalmia, 
and  other  inflammations  attended  with  muco-purulent  secretion,  the  tamiate 
of  zinc  was  an  efficacious  coUyrium,  in  the  proportion  of  two  grains  to  six 

ounces  of  water. — Ed.]  -,   .  .  ,     i  •    i        j  + 

Internally,  tlie  compounds  of  zinc  are  administered  m  large  doses  to 

excite  vomiting;  in  smaller  doses  as  tonics  and  antispasmodics  m  intermittent 

diseases  and  chronic  affections  of  the  nervous  system. 
The  chloride  is  used  as  an  antiseptic. 

117.  ZINCI  OXYDUM.- OXIDE  OP  ZINC. 

Formula  ZnO.    Equivalent  Weight  4:0-5 . 

History.— The  oxide  was  first  prepared  by  Hellot  in  1735.  When 
obtained  by  burning  metal  in  the  air  it  has  received  various  names,  some 
of  them  of  a  fantastic  nature;  as  nihil  album,  philosopher  s  wool  or  latia 
philosophica,  pompholyx,  and  Jlowers  or  calx  of  zinc  {fiores  sen  calx 

zinci).  «      I  •     A      •  -1 

Natural  History. — Oxide  of  zinc  is  found  m  America,  mixed  or  com- 
bined with  the  sesquioxide  of  manganese,  and  constituting  the  red  oxide  of 
zinc  of  the  mineralogist.  It  is  also  found  in  various  localities,  in  combina- 
tion with  carbonic,  sulphuric,  or  silicic  acid. 

Preparation. — All  the  British  Colleges  give  directions  for  the  preparation 
of  this  compound. 

The  London  College  ordiGrs,  of  Sulphate  of  Zinc,  lb.  j.;  Sescpicarbonate  of  Ammonia, 
5vis3. ;  Distilled  Water,  Cong.  iij.   Dissolve  the  Sulphate  of  Zmc  and  Sesquicarbonate  of 


'  Toxicol.  Generate. 

"  Journal  de  Chimie,  1853,  p,  4Ji2. 
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Ammonia  separately,  in  twelve  parts  of  the  distilled  water,  and  strain  •  then  mix  Wash 
what  is  precipitated  frequently  with  water;  and,  lastly,  burn  it  for  two  hours  in  a 
strong  fire. 

The  Minhurgh  College  employs  of  Sulphate  of  Zinc,  Sxij. ;  Carbonate  of  Ammonia  ^vj. 
The  process  is  otherwise  the  same  as  that  of  the  London  College. 

By  the  mutual  reaction  of  sulphate  of  zinc  and  sesquicarbonate  of  ammonia, 
sulphate  of  ammonia  is  formed  in  solution,  and  the  basic  carbonate  of  zinc 
3(ZnO,HO)  +  3(ZnO,C02)  precipitated.  By  the  subsequent  ignition  the 
carbonic  acid  and  water  are  expelled, 

The  Buhlin  College  directs  Oxide  of  Zinc  to  be  prepared  as  follows :— Take  of  Carbonate 
of  Zmc  any  convenient  quantity.  Place  it  in  a  clay  crucible  furnished  with  a  cover,  and 
expose  it  to  a  very  low  red  heat,  until  a  portion  of  the  contents  of  the  crucible,  taken 
from  its  centre,  ceases  to  effervesce  on  being  dropped  into  dilute  sulphuric  acid. 

In  this  process  the  carbonic  acid  is  simply  expelled. 

A  manufacturing  chemist  who  prepares  oxide  of  zinc  (so  called),  stated 
that  he  obtained  it  from  a  solution  of  chloride  of  zinc,  which  he  procureed 
from  the  workers  of  palladium.  This  hquid  is  boiled  with  small  jjieces  of 
zinc  and  some'  caustic  potash,  to  get  rid  of  the  iron ;  and  to  the  clear  liquid  is 
then  added  a  solution  of  carbonate  of  soda  (soda  aghj,  by  which  the  white 
basic  carbonate  of  zinc  is  precipitated.  This  is  washed,  dried,  and  sold  as 
oxide  of  zinc 

[Mr.Midgleyi  has  constructed  an  apparatus  for  the  preparation  of  oxide  of 
zinc  by  combustion,  whereby  he  has  overcome  the  difficulties  previously  expe- 
rienced in  carrying  on  this  processs.  The  apparatus  consists  of  a  large  muffle 
heated  to  redness  in  a  furnace :  a  tube  passes  from  the  top  of  the  muffle  through 
water  in  which  that  portion  of  the  metal  which  is  oxidised  and  carried  into  the 
air  is  detained.  This  gentleman  states  that  the  oxide  thus  produced  is  purer 
and  more  efficacious  than  that  made  by  any  of  the  processes  ordered  by  the 
Pharmacopoeias. — Ed.] 

Properties, — The  form  of  the  crystallised  native  oxide  of  zinc  (containing 
the  oxides  of  iron  and  manganese)  is  a  right  rhombic  prism. 

The  artificial  oxide  of  the  Pharmacopoeia  is  a  white,  or,  when  ignited, 
yellowish-white,  tasteless,  odourless  powder.  It  is  fusible,  forming  a  yellow 
glass,  and  at  a  white  heat  is  volatilised.  When  heated  with  charcoal  it  is 
readily  reduced.  It  is  insoluble  in  water,  but  is  dissolved  by  most  acids  and 
[in  the  hydrated  state  it  is  soluble  in  alkalies  and  in  a  strong  solution  of  ses- 
quicarbonate of  ammonia. — Ed.]  It  forms  two  classes  of  salt :  one  (the 
zincic  salts),  in  which  it  is  the  base ;  a  second,  [zincates)  in  which  it  acts  the 
part  of  an  acid. 

Characteristics. — It  dissolves  in  dilute  sulphuric  acid.    The  characteristics 
of  the  solution  have  been  already  detailed  (see  ante,  p.  762). 
Composition. — Oxide  of  zinc  has  the  following  composition : — 

Atoms.     Eq.  Wt.     Per  Cent.       Proust.  Berzelim. 

Zinc   1    32-5    84-25    80    80-1 

Oxygen    1    8-    1975    20    19-9 

Oxide  of  Ziuc    1    40-5   100-00           100    100-0 

Purity. — Pure  oxide  of  zinc  is  completely  and  readily  soluble  in  diluted 
 __ — ___  ■  ^  

-  Pharm.  Journ.  1849,  p.  319. 
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Physiological  Effects  ;  Uses. 

.ulphuric,  nitric,  or  hyclvocKloric  acia,  ^^^^^^ 
met  with  in  the  shops  uudei-  the  i.ame  of  1^^^^^^^^ 

-i-'otrtatr^^^^^^^^^^ 

The  oxide  of  lead  or  cadmium  is  sometimes  found  m  it,  and  tiie  oxiae  oi 
llie  oxicie  or  leaa  oi  caui  •  i  iron  and  manganese  may  be 

cadmium  was  once  mistaken  tor  arsenious  acm.  x  5 
present  in  oxide  of  zinc,  and  commumcate  to  it  a  yellow  tinge  ihe  oxide  is, 

A  yellomsh  white  powder  soluble  iu  ammonia,  potash,  and  hydi'ochlonc  acid.- 
Ph.Lond.  '  1  w„  ^r,  A\\r\\p(\  nitric  acid  without  effervescence :  this 

3„EiU:^t:tkt'^l^Sy^ta^^^^^^         —  a  *.p.eoipitate 

of  the  sesquicarbonate  of  ammonia.— Ed.] 

Physiological  Effects,    a.  On  Animals,-Ov^\^'  gave  from  three  to 
six  drichms  of  it  to  small  and  weak  dogs  :  they  were  attacked  with  vomitings, 

""^ofS-^^^^^^^^        ulcerated  or  other  secreting  surfaces,  it  acts  as 
a  desiclT  and  aXgent  substance.    On  account  of  its  insolubility,  the 
absorption  of  it  must  be  very  slow.    Taken  into  the  stomach  m  large  doses, 
it  acts  as  a  shght  irritant,  and  provokes  vomiting,  and  sometimes  purgmg. 
it  i    a?d  to  have  also  caused  occasional  giddiness  and  ^^^ria^^^^^^ 
In  small  doses  it  may  be  taken  for  a  considerable  F^^^  ^.^^^out  cau^^^^^^^  any 
obvious  effects.    Sometimes,  under  its  employment,  certain  affections  of  the 
nervous  system  (as  epilepsy,  chorea,  &c.)  subside ;  from  which  we  infer  that 
I  exercises  some  specific  influence  over  this  system  ;  and  it  is,  therefore,  termed 
tonic,  antispasmodic,  and  sedative.    But  the  nature  of  its  influence  is  not 
very  obvious.    By  long-continued  use  it  acts  as  a  slow  poison,  and  produces 
tais  sicca.    A  gentleman,  for  the  cure  of  epilepsy,  took  daily  at  an  average, 
twenty  grains  of  oxide  till  he  had  consumed  3246  grains  which  must  have 
taken  him  about  five  months.    At  the  end  of  this  time  he  was  found  o  a 
pale,  earthy  hue,  wasted  away,  and  almost  idiotical :  his  tongue  was  thickly 
coated,  the  bowels  were  constipated,  the  inferior  extremities  cold  and  cede- 
matous,  the  abdomen  tumid,  the  superior  extremities  cold  and  shrivelled,  and 
their  skin  dry  like  parchment  :  the  pulse  was  about  sixty,  thready,  and 
scarcely  perceptible.     Under  the  use  of  purgatives,  a  light  nutritive  diet 
with  tonic  and  diuretic  medicines,  he  rapidly  recovered,  but  he  remained 

subject  to  epileptic  attacks 

Internally  it  has  been  commended  in  some  spasmodic  diseases, 


'  Thomson,  Hist,  of  Chem.  ii.  219. 
2  Toxicol.  Gdn. 

»  Brit,  and  For.  Med.  Rev.  July  1838,  p.  221. 
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viz.,  epilepsy,  chorea,  hysteria,  catalepsy,  and  hooping-cough  •  and  in  some 
painful  aflections,  as  neuralgia  and  gastrodynia.  Though  occasionally  ser- 
viceable m  some  of  these-maladies,  it  has  so  frequently  failed,  that  practitioners 
have  ceased  to  place  much  confidence  in  it.  [Oxide  of  zinc  has  been  found 
of  great  service,  m  five-grain  doses,  combined  with  extract  of  henbane  or  hem- 
lock, in  colliquative  perspiration.— Ed.] 

Externally,  it  is  employed  in  the  form  of  powder,  lotion,  or  ointment. 
As  a  dusting  poioder  it  is  useful,  by  its  mild,  absorbent,  and  desiccant  pro- 
perties, and  is  applied  to  impetiginous,  eczematous,  and  other  chronic  diseases 
of  the  skin,  attended  with  profuse  secretion.  It  is  also  used  to  allay  or  prevent 
excoriation  in  children  and  bedridden  persons,  and  to  remove  chaps  and  cracks 
of  the  nipples.  In  painful  ulcers,  with  copious  discharge,  it  is  not  unfre- 
quently  beneficial  by  its  desiccant  and  sedative  properties.  Diffused  through 
water  or  a  mucilaginous  solution  (in  the  proportion  of  two  drachms  of  the 
oxide  to  six  or  eight  ounces  of  liquid),  it  is  occasionally  useful  in  chronic 
ophthalmia,  especially  ophthalmia  tarsi,  and  in  eczema.  Somme^  employed 
an  injection,  composed  of  half  an  ounce  of  oxide  and  two  pints  of  water,  in 
gonorrhoea  and  leucorrhoea,  with  success. 

Administration. — Internally,  it  is  administered  in  the  form  of  pill  or 
powder,  in  doses  of  from  two  or  three  grains  gradually  increased  to  eight, 
ten,  or  more. 

1.  UlVGllENTM  ZINCI,  L.  E.;  Unguentum  Zinci  Oxydi,  D. ;  Zijic  Oint- 
ment. (Oxide  of  Zinc,  5j. ;  Lard,  ^vj.  M.  L.  The  Edi?iburgh  College 
substitutes  Simple  Liniment  for  Lard.  The  Dublin  College  gives  the  fol- 
lowing directions :  Take  of  Oxide  of  Zinc,  sij. ;  Ointment  of  White- 
Wax,  3xii. :  melt  the  ointment  with  a  gentle  heat,  and  having  added 
oxide  of  zinc,  mix  them  intimately,  and  stir  constantly  until  the  mixture  con- 
cretes. M.) — This  compound  is  employed  as  a  mild  drying  ointment  in  por- 
rigo,  impetigo,  and  other  skin  diseases  attended  with  profuse  discharges,  after 
extensive  burns,  blisters,  sinapisms,  &c. ;  to  painful  ulcers  with  excessive  se- 
cretion, to  the  eye  when  affected  with  chronic  inflammation,  &c. 

2.  ZljVCIOXYDUMIMPURUM;  Impure  Oxide  o/ ^mc— This  substance  is 
known  in  the  shops  under  the  name  of  tutty,  {tutia  seu  tuthia),  or  furnace 
cadmia  [cadmia  /ornacum  seu  factitia).  It  is  found  in  the  chimney  of 
the  furnace  in  which  zinc  ores  are  roasted,  or  in  which  zinciferous  lead  ores 
are  smelted.  When  prepared  by  levigation  and  elutriation.it  is  called  ^^rt"- 
jpared  tutty  [oxydum  zinci  impurum  prcEpa.ratum ;  tutia  prmparata).  It 
is  applied  as  a  dusting  powder,  or  as  a  cooling  ointment  [tmguetitum  oxydi 
zinci  impuri)  ;  composed  of  Simple  Liniment  or  Lard,  5  parts ;  Tutty,  1  part; 
M.)  to  excoriated  surfaces. 


118.  ZINCI  CARBONAS.- CARBONATE  OF  ZINC. 

Formula  ZnO.CO^.   Equivalent  Weight  62-5. 

History. — The  native  carbonate  of  zinc  {zinci  carhonas  nativa,  usta,  in- 
pulverem  suhtilissimuni  tr.ita,  et  eliitriala,  L)  was  perhaps  known  to  the 


'  Archiv.  Gen.  de  Med.  i.  486. 
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•nn+c  nMhnncrh  thev  were  unacquainted  with  its  nature.  The  terra  calamine 
n^l^^^^  to  th^  native  c.-bonate  and  native  sihcate  of  zinc  : 
UHpv  is  called  bv  way  of  distinction,  electnc  calamine.        .    „      .  • 
m™^^^  carbonate  of  zinc,  or  calamine,  is  fonnd  in 

,re!t  arnl"  several  parts  of  England  (in  the  counties  of  Soraerset 
Deit  Durham,  &c.)  as  well  as  in  various  parts  of  the  continent  of  Europe 
f^n  Carintl^  Hungary,  Silesia,  &c.)    It  occurs  crystallised  or  m  compact  or 
eart"  varik  being  more  or  less  grey,  yellow,  or  brown. 

%?E^™.^ctlLne  icalamina)    or  the  impure  carbona^e^  o^^  zinc 

is  directed  to  be  calcined,  in  order  to  make  it  P,^!^.^'^^^^^^^;  .^^^^  ^^^^^ 
cess  water,  and  more  or  less  of  the  carbomc  acid,  is  expelled.    It  is  then  re- 
ducedL  a  very  finepowder  (usually  in  mills),  and  is  afterwards  submitted  to  the 
processs  of  elutriation.  By  this  means  we  obtam  i^-^i'^-.f^/^  ^f^^;;;  f^^^^; 
fmna  vrmarata,  L.  E.)    Native  calamme  varies  so  considerably  in  its  colour 
toX  adLktm-e  of  foreign  bodies,  that  the  ^..^  W  calamine  ob  ained 
from  it  cannot  be  uniform  in  its  appearance.    It  is  owmg,  probably  to  th  s 
and  the  desire  to  obtain  a  preparation  of  umform  colour,  that  a  factitious 
is  usually  substituted  in  the  shops  for  the  gename  article. 

Genuine  prepared  calamine  is  a  greyish,  yellowish,  pinkish,  or  brownish 
powder.  If  quite  pure-tliat  is,  composed  of  carbonate  of  zmc  only-it  is 
completely  soluble,  with  effervescence,  in  nitric,  hydrochloric,  or  sulphuric 
acid  Some  of  the  accidental  impurities  in  it  are  insoluble  in  these  acids,  ihe 
prepared  calamine  usually  found  in  the  shops  is  in  the  form  of  a  heavy  pmkish 
or  flesh-coloured  powder,  or  made  up  into  httle  masses.  _ 

Characteristics.— The  effervescence  with  the  mineral  acids  shows  calamine 
to  be  a  carbonate.  The  presence  of  zinc  in  the  solution  is  determined  by  the 
tests  before  mentioned  for  this  metal.  The  action  of  the  tests,  however,  is 
more  or  less  impeded  by  the  presence  of  foreign  matters  m  calamine. 

Composition.— (Carbonate  of  zinc  has  the  following  composition  . 

Smiihson. 

Atoms.     Eq.  Wt.    Per  Cent.  (Mendip  Ore.)     "^(Derb^shire  Ore?) 

Oxide  of  Zinc    1    40-5    64-8    64-8    to    65| 

Carbonic  Acid    1    22^         35^   ^     ^ 

Carbonate  of  Zinc    62  5   100-0   lOO'O           to   100  0 

Impurities.— The  substance  sold  in  the  shops  as  prepared  calamine  fre- 
quently contains  only  traces  of  oxide  or  carbonate  of  zmc.  If  hydrochloric 
acid  be  poured  on  it,  effervescence  (owing  to  the  escape  of  carbonate  and  hy- 
drosulphuric  acids)  takes  place,  and  a  portion  is  dissolved,  but  the  greater  part 
remains  undissolved.  In  one  sample  Dr.  Brett^  found  from  78  to  87-5  per  cent, 
of  sulphate  of  baryta.  The  remainder  of  the  powder  consisted  of  oxide  of 
iron  carbonate  of  lime,  lead  [sulphuret  o/?],  and  mere  traces  of  zinc. 

Eecently,  Mr.  Moore^  has  submitted  specimens  of  commercial  calamine, 
obtained  from  respectable  drug  houses  in  London,  to_  analysis  in  the  laboratory 
of  the  Pharmaceutical  Society.    The  results  arc  subjoined  :— 


1  Lond.  Med.  Gaz.  xx.  72- 

-  Pfiarniaceulioal  Journal,  vol.  viii.  p.  70,  1848. 
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1. 

2. 

3. 

4. 

5. 

6. 

oaruonaie  x/ini6 
Peroxide  Iron  . 
Sulphate  Baryta 
Water   

3-6 
5-2 
89-3 
1-9 

5-  8 
2-8 

85-2 

6-  2 

5-6 
3-2 
82-8 

R'A. 
O  ^11 

1-3 
1-4 
90-8 

U  0 

Carbonate  Lime 
Phosphate  Iron 
Peroxide  Iron  . 
Sulphate  Baryta 
Water  [5-7?]... 

3-0 

2-  8 

3-  7 
84-8 

3-7 

Silica  

Oxide  Zinc 
Carbonate  Lime 
Phosphate  Iron 
Water   

28-8 
58-6 
2-8 
6-6 

3-2 

100-0  lOO'O 

100-0 

100-0 

]00-0| 

1 

100-0 

The  results  of  these  analyses  show  that  samples  1,  2,  S,  and  4>,  were 
factitious  articles.  Sample  5  may  happen  to  have  been  a  native  mineral,  sub- 
stituted accidentally  or  designedly  for  calamine.  Sample  6  is  a  specimen  of 
electric  calamine  {silicate  of  zinc)  which  occurs  along  with  carbonate  of  zinc 
in  the  Derbyshire  lead  mines,  and  which  is  known  by  its  gelatinizing  on  the 
addition  of  hydrochloric  acid. 

Almost  entirely  soluble  in  dilute  sulphuric  acid,  evolving  only  a  few  or  no  bubbles  of 
carbonic  acid.  When  potash  or  ammonia  is  added  to  this  solution  the  precipitate  at 
first  thrown  down  is  redissolved  by  an  excess  of  either  alkali.— P^.  Lond. 

[The  above  statement  of  the  real  composition  of  commercial  calamine  will  show  that  a 
sample  having  these  characteristics  will  not  often  be  met  with.  The  Dublin  College  has 
wisely  rejected  calamine  altogether,  and  orders  simply  carbonate  of  zinc. — Ed.] 

Physiological  Effects. — Pure  carbonate  of  zinc  is  probably  similar  in 
its  action  to  the  oxide. 

Uses. — Calamine  is  employed  as  a  dusting  powder  for  children,  and  as 
a  mild  desiccant  and  astringent  in  excoriations  and  superficial  ulcerations. 

1.  mCl  CARBOIVAS.  Take  of  Solution  of  Chloride  of  Zinc,  one  pint ; 
Crystallised  Carbonate  of  Soda  of  Commerce,  two  pounds ;  Boiling  distilled 
water,  six  pints  : — To  the  carbonate  of  Soda  dissolved  in  the  water,  add  the 
solution  of  chloride  of  zinc,  in  successive  portions,  and  boil  until  gas  ceases  to 
be  evolved.  Collect  the  precipitate  on  a  calico  filter,  and,  having  poured  on 
distilled  water  until  the  washings  cease  to  cause  turbidity,  when  dropped  into 
solution  of  nitrate  of  silver  containing  free  nitric  acid,  dry  the  product,  first  on 
blotting-paper  placed  on  a  porous  brick,  and  finally  by  a  steam  or  water-heat. 

2.  CAIAMINA  PRjUPARATA,  L.  ;  Prejmred  Calamine ;  Lapis  Calami- 
naris  prmparatus.  (Burn  the  Calamine,  then  bruise  it.  Afterwards  let  it  be 
made  into  a  very  fine  powder  in  the  same  manner  as  we  have  directed  chalk  to 
be  prepared,  L.) — Some  remarks  on  the  preparation  have  been  previously 
offered.  The  Udinhm'gh  College  gives  no  directions  for  the  preparation  of 
calamine. 

3.  CERATCM  CALAMIM,  L.  E. ;  Calamine  Cerate ;  Turner's  Cerate ; 
Ceratum  Epuloticum.  (Calamine  ;  Wax,  aa  Jviiss. ;  Olive  Oil^  Oj.  Mix  the 
oil  with  the  melted  wax,  then  remove  them  from  the  fire,  and  when  they 
begin  to  solidify  add  the  calamine,  and  stir  constantly  until  they  have 
cooled,  L.  The  Edinburgh  College  uses  of  prepared  Calamine,  07ie  part ; 
and  Simple  Cerate,  jive  parts.) — It  is  an  excellent  desiccant  and  astringent 
application  (when  prepared  with  good  calamine)  to  burns,  scalds,  excoriations, 
and  superficial  ulcerations. 
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introduced  into  the  Fhamacopaaa  o  the  United  Mates,  s 

lllpnre  Calamine  cerate  of  the  British  ""H^  J^^^^or  the  cure 
ateofziiic,  3il.;simpleointment,  jx.-nn"™™-)  1  J 

ot  the  same  affections  as  the  Oeratum  Calamine. 

[Erom  the  chemical  composition  of  — da^^^^^^^^^^^ 
efScacy  of  this  composition  must  have  .^"^S'^^e  Dubhn  Col- 

macopoeia. — Ed.] 

119.  ZINCI  SULPHAS.-SUI.PHATE  OP  ZINC. 

Jom»i«  ZnO.SO'.   Upivalext  WeigU  Sd  S. 
H:s™u..-  This  salt  is  said  by  Sehwart^C  to        been  kuown^^^^ 

the  end  of  the  18th,  or  at  the  '='=7"'  °Lf„/tte 

Beckmann  affirms  it  was  not  known  before  '^^I'^^^^Z.Zlp^^^^  arid 

It  has  had  various  names ;  as  sal  viirvoh,  white  vttt  lol.  wMte  coj,j, 

* 'na^aT  SL.-It  occurs  native  at  Eammelsberg,  near  Goslar,  in  the 

phuric  acid.  ,t 
The  Londo.  College  ha,  placed  the  sulphate  of  zi^c  in  the  Materia  Meto.   No  process 

College  observes  that  tUs  salt  W-ltS1lS^hf  S^^^ 

.nents  ot  ziao  in  diluted  sulphuric  acid  tdl  a  "™'^3^'l^*,S*^or'by  r^^^  ais- 

srfaurc^Ss^i5f?s^^ 

"teV«-  College  rives  .he  following  ai-«--Saifd  mt"^ 
fragments,  Siv. ;  Oil  of  Yitno  ot  commerce  fe' -p?^''™f  'place  the  zinc, 

SMI  js:  i^r.^^^^ 

additional  product  will  be  obtained. 

Tn  this  process  one  equivalent  of  water  is  decomposed;  an  equivalent  of 
hvdrorren  escapes,  while  an  equivalent  of  oxygen  unites  with  one  equivalent 
of  zinc  to  form  one  equivalent  of  the  oxide  which,  with  one  equivalent  of 

.1  P//arm.  Tabc.lL  2tc  Ausg.  799. 
2  EiMory  of  Inventions,  iii.  85. 

3  D 

VOL.  I. 
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sulphuric  acifl,  forms  one  equivalent  of  the  sulphate.  fZn  +  T-IOSO«= 
^liL^^oU' +  11).  ' 

V^l.^'^^rT^'^^      commercial  zinc  have  been  already  stated  hee  ante 
p.  762).    If  a  piece  of  z,nc  be  added  to  the  impure  solution  of  sulphate  and 
the  hquid  heated  in  contact  with  air,  the  iron  is  peroxidised  and  i.  depo^-ted 
[OxKle  of  iron  is  slowly  separated,  and  the  sulphate  purified,  if  a  piece  of  pure 
zinc  be  merely  kept  m  the  solution  of  sulphate.— Ed  ]  ^ 

By  roasting  blende  o/ ^^•/^.)  in  reverberatory  furnaces,  an  impure 

sulphate  IS  obtained,  which  is  lixiviated,  and  the  solution  concentrated  by 
evaporation,  so  that  on  cooling  it  forms  a  crystalline  mass  resembling  lump 
sugar.  This  is  distinguished  among  druggists  by  the  name  of  white  vitriol 
{vitriolum  album)  a  term  which  they  confine  to  the  commoner  kind  of  sul- 
phate,   ihis  impure  salt  contains  iron,  and  usually  copper  and  lead. 

Pig.  138.  Properties.— Crystals  of  sulphate  of  zinc  are  right  rhombic 
prisms  (fig.  134),  and  belong  to  the  right  prismatic  system  : 
they  are  transparent  and  colourless,  and  have  a  metallic 
astringent  taste.    They  are  soluble  in  times  their 

weight  of  cold  water,  and  less  than  their  own  weight  of 
boiling  water.  They  are  insoluble  in  alcohol.  In  dry  and 
warm  air  they  effloresce.  When  heated  they  undergo  the 
watery  fusion  ;  and  if  the  liquid  be  rapidly  cooled,  it  con- 
n  ,1^017,  P^^^  ^  granular,  crystalline,  white  mass :  if  the  heat 
^  continued  the  salt  becomes  anhydrous,  and,  at  an  intense 

heat,  is  decomposed,  leaving  a  residue  of  qxide  of  zinc. 
CJmracteristics.—Th&t  this  salt  is  a  sulphate,  is  proved  by  the  action  of 
chloride  of  barium  on  it ;  a  white  precipitate  is  produced  in  the  solution  of 
sul  phate  which  is  insoluble  in  nitric  acid.  Acetate  of  lead  also  occasions  a  white 
preciintate.  The  presence  of  oxide  of  zinc  in  the  solution  is  recognised  by  the 
tests  already  mentioned  for  this  substance. 

Composition.— The  crystallised  sulphate  has  the  following  composition  :  

Atoms.     Eq.  Wt.     Per  Cent.       Kiihn.  Mitscherlich. 

Oxide  of  Zinc   1    40-5    28-22    28-02   ^  „  „ . 

Sulphuric  Acid    1    40-    27-88    27-70  .       j  ^^'^^ 

Water   7    63-  43-90  4i-28  44-76 

Crystallised  Sulphate  of  Zinc  ...  1   143-5   lOQ-QO   100-00    100  00 

Purity.— Ammonia  added  to  a  solution  of  sulphate  of  zinc  throws  down  a 
white  precipitate  soluble  in  an  excess  of  the  precipitant.  If  oxide  of  iron 
or  magnesia  be  present  it  remains  undissolved;  while  oxide  of  copper 
would  form  an  azure  blue  solution  {niprate  of  ammonia).  Arsenic  or 
cadmium  may  be  defected  by  adding  excess  of  sulphuric  acid  to  the  solution 
of  the  sulphate,  and  then  passing  a  stream  of  hydrosulphuric  acid  through  it : 
the  arsenic  and  cadmium  are  thrown  down  in  the  form  of  sulphurets.  The 
impure^ sulphate  called  ichite  vitriol  occurs  in  irregular  masses,  here  and  there 
'•nst-dned  yellow  witli  the  iron. 

Totally  dissolved  by  water.  Wliat  is  thrown  down  by  ammonia  is  wliite,  and  when  the 
ammonia  is  added  in  excess  it  is  again  dissolved.  What  is  thrown  down  by  the  addition 
of  chloride  of  barium  or  acetate  of  lead  is  nof  redissolvcd  by  nitric  acid.  100  grains  of 
the  sulphate  dissolved  in  water,  and  precipitated  by  the  sesquicarbonatc  of  ammonia,  when 
submitted  to  a  strong  lieat  leave  only  27-9  grains  of  oxide  of  zinc— Und. 

[On  this,  one  observation  is  required.    tSulpliate  of  lead  is  to  a  certain  extent  soluble 
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Physiological  Effects  ;  Uses. 
in  nitric  acid:  hence  the  solubility  or  insolubiUty  of  the  precipitate  wodd  depend  on  the 

cipitate  remains,  or  a  trace  only,  and  the  solution  is  colourless.-P/.  M. 

Physiological  Effects.-Iii  small  and  repeated  do.^es  it  acts  as  an 
astr^^'™^      alimentary  ca.al.  checks  secretion,  and  promotes  a  con- 
X^Lonmon  of  the  bowels.    It  exercises  a  «P-f- -A-^^^ 
rervous  system,  manifested  by  its  power  of  removing  ^^f^J^^^^^^ 
affections  •  hence  it  is  reputed  antispasmodic.    To  the  same  mfluence  is  to 
Srediir;ower  of 'preventing/the  recurrence .  of  intermittent  maladig 
from  which  it  has  principally  derived  its  denomination  of  a  1^  L  ml 
a.trin-ent  effect  is  not  confined  to  the  bowels,  but  is  manifested  on  the  pu  - 
m  nTand  urethral  mucous  membranes,  the  f^^f^^^J:^^^^ 
diminishes :  hence  the  advantage  of  its  use  m  catarrhal  f Sections  of  the  e 
parts.     It  does  not  appear  to  possess  any  power  of  checkmg  cutaneous 

''in  ^nedicinal  dose,  it  is  a  powerful  but  safe  emetic  ;  it  excites 
speedy  vomiting  without  giving  rise  to  the  same  degree  of  distressing  nausea 
Tasfoned  by  e'metic  tartal  Dr.  Cullen^  observes,  that ;  -  orf  r  to  render 
its  effects  certain,  the  dose  must  generally  be  large;  and  if  this  is  not  thrown 
out  a  'aS  immediatelv  it  is  apt  to  continue  a  disagreeable  nausea,  or  even  a 
vomiting,  longer  than  is  necessary."  In  excessive  doses  it  acts  as  an  irritant 
poSon,  causing  vomiting,  purging,  coldness  of  the  extremities,  and  fluttering 

^'^The  local  action  of  it  is  that  of  an  astringent  and  desiccant,  and  in  a  con- 
centrated form,  it  is  a  powerful  irritant  and  caustic.  Its  external  use  is  said 
to  have  been  found  fatal  in  one  case,  by  causing  vomiting,  pi^rguig..  and 
convulsions.2    Its  causticity  depends  on  its  affinity  for  albumen  and  fibrin. 

Uses  —As  an  emetic  it  is  almost  exclusively  employed  m  poisoning, 
especially  by  narcotics.  In  these  cases  it  is  the  best  evacuant  we  can 
administer,  on  account  of  its  prompt  action.  As  an  internal  astringent  }i 
is  administered  in  chronic  dysentery^  and  diarrhoea,  m  chrome  broncnial 
affections  attended  with  profuse  secretion,  and  in  gleet  and  leucorrhcea.  In 
the  latter  cases  it  is  usually  associated  with  terebmthinate  medicines,  and  is 
sometimes  decidedly  beneficial.^  As  an  antispasmodic  it  has  been  employed 
with  occasional  success  in  epilepsy,  chorea,  hysteria,  spasmodic  asthma,  and 
hooping-cough.  I  have  little  faith  in  its  efficacy  in  any  of  these  cases  it 
has  been  spoken  favourably  of  by  Dr.  Babington^  in  the  treatment  of  epilepsy. 
He  has  sometimes  given  as  much  as  thirty-six  grains  three  times  a  day.  As 
a  to7iic,  it  has  been  serviceable  in  agues,  but  it  is  far  inferior  to  sulphate  of 

ciuina  or  arsenious  acid.  ,    .     .         ^     ,     •   i        i  , 

As  a  topical  astringent  sulphate  of  zmc  is  most  extensively  employed. 
We  use  its  aqueous  solution  as  a  collyrium  in  chronic  ophthalmia,  as  a  wash 
for  ulcers  attended  with  profuse  discharge,  or  with  loose  flabby  granulations ; 

1  Treat,  of  the  Hat.  Med. 

'  Christison,  p.  468.  ior,Q 

^  Tmpcy,  Lo7id.  Med.  and  Phys.  Journ.  ix.  5o,  _i8lM.       ^       ,      ,  ^ 
■»  See  a  paper  on  this  subject,  by  Mr.  Graham,  in  the  Edmb.  Med.  and  Eurg.  Jovrn.  vol.  xxvi. 
Cnys  Hospital  Reports,  No.  xii.  1841. 
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as  a  gargle  in  ulcerations  of  the  moutli,  although  I  have  found  it  for  this 
purpose  much  inferior  to  a  solution  of  sulphate  of  copper ;  as  a  lotion  for 
chronic  skm  diseases ;  and  as  an  injection  in  gleet  and  leucorrhoja 

ADMiNiSTRvnoN.— As  an  emetic  the  dose  should  be  from  ten'  to  twenty 
grains;  as  a  tnnw,  antispasmodic,  or  expectorant,  from  one  to  five  grains 

l< or  external  use,  solutions  are  made  of  various  strengths.  Half  a  Srain  of 
the  sulphate  to  an  ounce  of  water  is  the  weakest.  The  strongest  I  ever 
knew  employed  consisted  of  a  drachm  of  sulphate  dissolved  in  an  ounce  of 
water  :  it  was  used  with  success  as  an  injection  in  gleet.  But  solutions  of 
this  strength  must  be  applied  with  caution,  as  they  may  do  injury. 

Antidotes.— Promote  the  evacuation  of  the  poison  by  demulcents.  After- 
wards allay  hyperemesis  by  opium,  blood-letting,  and  the  usual  antiphlogistic 
regimen.    Vegetable  astringents  have  been  advised. 


120.  ZmCI  CHLORIDUM.- CHLORIDE  OP  ZINC. 

formula  ZnCl.    JEquivalent  Weight  68. 

History.— This  compound,  which  has  been  long  known  to  chemists,  was 
first  introduced  into  medicine  by  Papenguth,i  and  subsequently  has  been 
recommended  by  Professor  Hancke,  of  Breslau,^  and  by  Dr.  Canquoin,  of 
Paris.^    It  is  termed  muriate,  hydrochlorate,  or  hutter  of  zinc. 

Preparation. — The  easiest  and  cheapest  method  of  obtaining  it  is  by  dis- 
solving zinc,  or  its  oxide,  in  hydrochloric  acid,  evaporating  to  dryness,  and 
fusing  m  a  glass  vessel  with  a  narrow  mouth,  as  a  Florence  flask.  In  solu- 
tion it  is  obtained  as  a  secondary  product  in  the  preparation  of  some  other 
metals,  as  of  palladium. 

[Another  process  for  obtaining  chloride  of  zinc  consists  in  decomposing 
sulphate  of  zinc  by  means  of  an  alkaline  chloride.  If  the  chloride  of  calcium 
or  of  barium  be  employed,  the  solution  of  chloride  of  zinc  obtained  is  decanted 
at  once  from  the  precipitate  formed.  If  the  chlorides  of  sodium  or  potassium 
be  used,  the  chloride  of  zinc  is  separated  by  crystallization  in  the  usual 
way.  Ores  of  zinc  may  also  be  calcined  with  a  salt  containing  chlorine, 
and  chloride  of  zinc  be  thus  obtained.  If  the  ore  contain  carbonate  of  zinc, 
and  the  chloride  of  sodium  or  potassium  be  used,  carbonate  of  soda  or  potash 
is  also  obtained.* — Ed.] 

The  London  College  orders  of  Hydrochloric  Acid,  Oj. ;  Distilled  Water,  Oij. ;  of  Zinc, 
broken  into  small  pieces,  ^vij.  Mix  the  acid  with  the  water,  and  to  these  add  the  zinc, 
and  when  the  effervescence  has  nearly  ceased,  heat  the  mixtm-e  until  bubbles  cease  to  be 
evolved.^  Pour  off  the  liquid,  filter,  and  evaporate  to  dryness.  Having  melted  the  dry 
residue  in  a  tightly  covered  crucible  by  a  red  heat,  pour  it  out  on  a  flat  and  smootJi  stone. 
Lastly,  when  cold,  break  it  in  small  pieces,  and  keep  it  in  a  well-stopped  bottle. 

The  Dublin  College  directs  of  solution  of  Chloride  of  Zinc  any  convenient  quantity. 
Evaporate  it  down  in  a  porcelain  capsule  so  far  that  upon  suffering  the  residual  Hquor  to 
cool,  it  solidifies.  Subdivide  the  product  rapidly  into  fragments  and  enclose  them  in  a 
well-stopped  bottle. 

Properties. — It  is  a  whitish-grey  semi-transparent  mass,  having  the  soft- 
ness of  wax.    It  is  soluble  in  water,  alcohol,  and  ether.    It  is  fusible ;  and. 


1  Rnss.  Samml.f.  Natnrw.  n.  Ueilk.  H.  i.  S.  79,  quoted  by  Eichter,  Jusf.  Arzneim.  iv.  52G. 
=  Rust's  Mayazin,  1826,  Bd.  xxii.  S.  373. 
•''  Dr.  Alex.  Urc,  Land.  MM.  Gaz.  xvii.  301. 
*  Pharmaceulical  Journal,  1851-52,  p.  142. 
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,t  »  stroll!!  heat,  may  be  sublimed  and  crystallized  in  needles.  It  is  very 
Mnue'ceL  It  unites  with  both  albumen  and  gelatine  to  form  diifieu Uly 
l  ie  m pounds,  and  hence  it  occasions  Ff  ipitatcs  with  hquids  coi« 
t\  L  nrinciples  in  solution.  A  patent  has  been  obtanied  by  Sir  Willum 
Burnertor  tlS  preservation  of  wood,  and  other  vegetable  matters,  by  impreg- 
iifitinc'  them  witli  a  solution  of  cliloride  of  zinc.  .    -, ,    ,        1 1 

1^^m.^.m/.-...-Dissolved  in  water  it  m.y  be  recognised  to  be  a  cWor  d 
by  nitrate  of  silver.    That  zinc  is  the  base  of  the  salt  may  be  shewn  by  the 
te^ts  already  mentioned  for  the  salts  of  this  metal.  _ 

Pree  from  colour:  it  deliquesces  in  the  air,  is  soluble  iu  water  and  rectified  spmt 
HvdiosulXX  ac^  of  potassium  throws  down  a  white  precipitate  from 

Se  rte  f  ^^^^^^^^  mat 's  thrown  down  from  the  solution,  by  ammonia  or  potash  is 
white  and  wl  S  either  alkali  is  added  in  excess  this  precipitate  is  redissolved.  .  Moreover, 
lat  is  ;?ed^^^^^^^^^^^      the  addition  either  of  carbonate  of  potash  or  ammonia  is  white, 

-tem 

additis  "  so  far  as  relates  to  the  carbonate  of  ammoma,  is  mcorrecf .    1  he  cai  bonate  ot  zmc 
h  ot'  down  Lorn  the  chloride  is  perfectly  soluble  in  an      ^t  fn^^H  a^pr^S 
If  any  of  the  white  precipitate  remains  undissolved,  this  might  indicate  the  presence  ot 
lead  or  cadmium  as  an  impurity  in  the  zinc.-ED  ] 
Composition.— Its  composition  is  as  follows :— 

Atoms.       Eq.  Wt.       Per  Cent.        J.  Davy. 
7.  ,  1    32-5    47-8    50 

gZrine':::::::::::::::::::::::::::  _i  ^   

Nitrate  of  Baryta   1    68-0    lOQ-Q    100 

Physiological  Effects.— Its  local  action  on  living  tissues  is,  when  in  a 
concentrated  solution,  that  of  a  caustic  or  escharotic,  depending  partly  on  its 
affinity  for  albumen  and  gelatine;  so  that  when  placed  m  contact  with  living 
parts  into  whose  composition  these  organic  compounds  enter,  the  chloride 
exercising  its  affinity,  destroys  the  life  of  the  part,  and  unites  with  the  albu- 
minous and  gelatinous  matters  present,  and  forms  thus  an  eschar.  Other 
chemical  changes  of  a  comparatively  unimportant  nature  are  also  effected  :  thus, 
various  salts  found  in  the  sohds  or  hquids  of  the  parts  may  be  decomposed. 
Tor  example,  when  the  chloride  is  applied  to  a  cancerous  sore,  it  decomposes 
the  carbonate  and  hydrosulphuret  of  ammonia  found  in  the  secretion  of  the 
sore.    The  effects  produced  by  the  apphcation  of  chloride  of  zmc  are  the 
following  :— Soon  after  it  has  been  applied  a  sensation  of  warmth  is  felt  m 
the  part,  quickly  followed  by  a  violent  burning  pain,  which  continues  for 
seven  or 'eight  hours;  that  is,  until  the  parts  in  contact  with  the  _  chloride  are 
dead.    A  white  eschar  is  now  observed,  which  usually  separates  in  from  eight 
to  twelve  days.    Unless  used  in  the  neighbourhood  of  loose  cellular  tissue, 
there  is  rarely  much  swelling.    As  a  caustic,  chloride  of  zinc  is  not  inferior 
in  power  to  chloride  of  antimony  :  nay,  Yogt^  says  it  appears  to  him  to  be 
more  powerful  and  to   penetrate  deeper.     It  decomposes   the  organic 
tissues  as  quickly  as  nitrate  of  silver,  but  excites  more  burning,  and  for 
a  lonrrer  time,  owing  to  its  action  extending  to  parts  placed  more  deeply,  for 
it  is  well  known  that  the  operation  of  the  nitrate  is  confined  to  superficial 
parts.    To  this  circumstance  is  owing,  in  great  part,  the  efficacy  of  the  chloride 
in  various  diseases  in  which  it  has  been  applied,  and  the  healthy  appearance 
of  the  sore  after  the  separation  of  the  eschar.    There  is  no  danger  of  any 

'  Fhamakodynamik,  i.  363,  2tc  Anil. 
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coustitutioual  disorder  arising  from  the  absorption  of  the  poison,  as  is  the 
case  with  the  arsenical  and  mercurial  caustics.  ' 

Taken  hiternally,  in  large  doses,  it  acts  as  an  irritant  or  caustic  poison, 
and  [while  it  causes  severe  symptoms  of  alvine  irritation,  it  seriously]  affects 
the  nervous  system.  Thus  it  produces  a  bui-ning  sensation  in  the  stomach, 
nausea,  vomiting,  anxiety,  short  breathing,  small  quick  pulse,  cold  sweats' 
famting,  and  convulsions.  [Several  fatal  cases  of  poisoning  by  chloride  of 
zinc,  in  the  impure  state  in  which  it  is  sold  as  Sir  W.  Burnett's  fluid,  have 
already  occurred.  One  of  the  most  recent  of  these  cases  was  communicated 
to  us  by  Mr.  AUanson,  of  Sheffield.  It  occurred  in  July  1854.  The  details 
are  well  calculated  to  show  the  nature  and  course  of  the  symptoms  in  an 
acute  case  of  poisoning  by  the  chloride  of  zinc  : — 

A  woman,  aet.  28,  swallowed  an  ounce  of  a  strong  solution  of  cUoride  of  zinc,  which 
had  been  sold  to  her  as  disinfecting  liquid.  Two  hours  afterwards  she  was  seen  by  Mr. 
Allanson :  she  was  lying  in  bed,  on  her  back,  in  a  state  of  great  excitement.  The  face  was 
flushed,  the  eyes  turned  upwards  ;  frothy  saliva  was  issuing  from  the  mouth ;  the  hands 
and  feet  were  cold,  and  the  pulse  scarcely  perceptible.  She  was  perfectly  conscious,  and 
complained  of  a  burmng_  sensation  in  the  mouth,  throat,  and  stomach.  On  examining  the 
mouth,  the  tongue  was  found  swollen,  and  the  mucous  membrane  red ;  there  was  no  exco- 
riation. It  had  been  erroneously  stated  that  the  woman  had  swallowed  oU  of  vitriol ; 
but  there  was  no  indication  of  this.  The  patient  died  the  same  mornhig, /o«r  hours 
after  she  had  taken  the  poison.  While  she  survived  there  was  frequent  vomiting ;  but 
the  most  prominent  symptom  was  severe  pain  in  the  stomach  and  throat.  She  was  quite 
rational,  and  could  speak  until  within  a  few  minutes  of  her  death.  The  body  was  in- 
spected fifty-three  hours  after  death.  It  showed  no  signs  of  decomposition.  On  opening 
the  abdomen,  the  stomach  was  seen  much  distended  ;  of  a  pale  leaden  hue ;  the  veins  dark 
and  promment.  The  under  surface  of  the  liver,  where  in  contact  with  the  stomach,  had 
the  same  pale  hue.  The  intestines  were  healthy,  as  were  also  the  other  viscera.  On 
removing  the  stomach,  it  was  found  to  contain  a  quantity  of  fluid,  probably  some  of  the 
milk  which  had  been  administered.  The  coats  of  the  stomach  were  of  the  consistency  of 
thin  tripe ;  they  were  much  thickened  at  the  pyloric  end.  Apparently  none  of  the  fluid 
taken  had  passed  through  the  pylorus.  Well-marked  papfUse,  of  a  dirty  white  colour, 
covered  the  whole  mucous  membrane.  The  oesophagus  was  much  iaflamed ;  the  epithe- 
lium, white  and  easily  detached,  appearing  like  a  false  membrane.  The  lungs  and  heart 
were  perfectly  healthy.  The  head  was  not  examined.  Mr.  Allanson  forwarded  the  sto- 
mach to  us  about  three  weeks  after  the  occurrence.  Although  the  temperature  had  been 
very  high,  and  the  circumstances  favourable  to  putrefaction,  the  stomach  presented  no 
trace  of  this  process.  There  was  no  offensive  odour.  The  coats  were  firm,  of  the  con- 
sistency of  tripe,  and  of  a  slate-grey  colour  internally.  There  was  no  redness  in  any  part. 
On  cutting  the  stomach  up  and  boiling  it  in  water,  chloride  of  zinc  was  readily  detected 
in  the  filtered  liquid. — Ed.] 

Taken  in  very  small  doses,  no  obvious  effects  are  produced,  except  some- 
times the  amelioration  of  certain  diseases.  It  is  supposed  in  these  cases  to 
influence  the  nervous  system. 

Uses. — Internally,  chloride  of  zinc  has  been  given  in  small  but  gradually- 
increased  doses  ill  scrofula,  epilepsy,  chorea,  and  (in  combination  with  hydro- 
cyanic acid)  in  neuralgia  of  the  face.  Commonly,  however,  this  compound  is 
employed  externally  :  thus  Papenguth  used  a  dilute  solution  of  it  as  a  lotion 
in  fistulous  ulcers  of  a  scrofulous  nature.  As  a  caustic,  it  has  been  applied 
by  Professor  Hancke  and  Dr.  Canquoin  to  produce  an  issue,  to  destroy  naevi 
materni,  and  as  an  apphcation  to  parts  affected  with  malignant  disease,  such 
as  fungus  haimatodes.and  cancer,  or  to  other  intractable  forms  of  disease,  such 
as  old  syphilitic  or  scrofulous  ulcers.  The  benefit  is  supposed  not  to  de- 
pend merely  on  the  escharotic  effect,  but  on  the  chloride  inducing  a  new 
action  on  the  surrounding  parts. 
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ADMiNiSTiiATioN.-7/./m^r/%,  it  may  be  given  in  doses  of  one  or  two 
^ins.    Hufeland  recommends  it  to  be  taken  dissolved  m  ether :  his  tormuia 


for  the  ../Aer  as  it  is  called,  is  the  following  Zinci  Chlor.  B^s. 

xVlcoholis,  5j. ;  iEtheris  Sulph.  ^ij. ;  Post  aliquot  dies  decanta.    ihe  do.c  oi 
this  solution  is  from  four  to  eight  drops  taken  twice  daily. 

Mxternally  it  has  been  used  as  a  lotion,  composed  of  two  grains  ot  ine 
chloride  and  an  ounce  of  water ;  or  in  the  form  of  paste  :  this  may  be  com- 
posed of  one  part  of  chloride  of  zinc,  and  from  two  to  four  parts  ot  eitnei 
wheaten  flour,  or  plaster  of  Paris  (sulphate  of  hme).^ 

ZL\CI  CIILOUIDI  LIQUOR;  Solution  of  Chloride  of  Zinc  J).  (Take  of  Sheet 
Zinc,  lb.  j.;  Muriatic  Acid  of  Commerce,  and  Water,  of  each,  Oiiss.,  or  as 
much  as  may  be  sufficient;  Solution  of  Chlorinated  Lime,  i^J-^  /^'f/^"^'^ 
Chalk,  3j.  To  the  zinc,  introduced  into  a  porcelain  capsule,  gradually  add  tne 
muriatic  acid,  applying  heat  until  the  metal  is  dissolved,  l^ilter  the  liquid 
through  calico,  and,  having  added  to  it  the  solution  of  chlorinated  lime, 
concentrate  at  a  boihng  temperature,  until  it  occupies  the  bulk  of  one  pint. 
Permit  the  solution  now  to  cool  down  to  the  temperature  of  the  air,  P lace  it 
in  a  bottle  with  the  chalk,  and,  having  first  added  distilled  water,  so  that  the 
bulk  of  the  whole  may  be  a  quart,  shake  the  mixture  occasionally  tor  twenty- 
four  hours,  rinally,  filter,  and  preserve  the  product  in  a  weU-stoppered 
bottle.    The  specific  gravity  of  this  hquor  is  15-93.) 

Sir  W.  Burnett's  Disinfecting  and  Antiseptic  Fluid  is  a  strong  solution  of 
chloride  of  zinc.  The  solution  sold  for  this  purpose  has  a  sp.  gr.  of  2-0,  and 
contains  25  grains  of  zinc  in  every  fluidrachm.  In  using  it,  one  pmt  is 
mixed  with  five  gallons  of  water.2  Its  action  as  an  antiseptic  and  preservative 
depends  on  its  combination  with  the  dead  animal  tissues.  Injected  into  the 
blood-vessels,  it  has  been  successfully  employed  to  preserve  anatomical  sub- 
jects for  dissection.  It  is  said  to  have  no  injurious  action  on  knives  or  other 
steel  instruments ;  but  the  accuracy  of  this  observation  is  doubtful.  As  a 
disinfectant  and  deodorizer,  its  action  depends  prnicipally  on  its  power  of 
decomposing  hydrosulphuret  of  ammonia.  Its  power  of  decomposing  sul- 
phuretted hydrogen  is  very  limited,  [since  an  acid  solution  of  zinc  is  not 
decomposed  by  sulphuretted  hydrogen,  and  the  deodorizing  action  cannot 
take  place  without  hydrochloric  acid  being  set  free.— Ed.]  Unlike  chloride 
of  lime,  it  does  not  give  out  any  disinfecting  vapour. 

[Another  solution,  similar  to  that  of  Burnett's,  is  now  sold  under  the  absurd 
name  of  Crew^s  DisinfectingXio^x^,  wdien  in  fact,  like  that  of  Sir  W,  Burnett, 
it  is  merely  deodorizing.  Mr.  Way  has  analysed  the  two  liquids  and  gives  as 
the  mean  results  of  his  analyses — 

Burnett.  Crew. 

Density    1-616    1-616  . 

Per  Ccutage  of  Chloride  of  Zinc   53-63    53-78 

This  proves  that  the  two  liquids  are  of  similar  composition  and  as  nearly  as 
possible  of  equal  strength.   Burnett's  fluid  generally  contains  chloride  of  iron. 

'  [The  late  Mr.  Liston  was  in  the  habit  of  using  this  mixture  as  a  cautery  in  foul  ulcers  and 
cancerous  tumors.  It  is  prepared  by  Mt.  Squire,  of  Oxford  Street,  in  the  convenient  form  of 
sticks. — Ei).] 

"  Pharmaceutical  Journal,  vol.  vii.  pp.  00  aud  107,  1847. 
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The  author  has  above  pointed  out  the  striking  difference  between  tliese  fluids 
and  a  solution  of  chloride  of  lime,  in  respect  to  deodorizing  properties.  In  tlie 
zinc-preparationsj  the  noxious  air  must  go  to  the  fluid,  as  there  is  nothing  volatile 
in  them,  and  their  decomposition  by  sulphuretted  hydrogen  has  a  fixed  limit, 
beyond  which  chloride  of  zinc  ceases  to  act  as  a  deodorizer.  At  the  same  time, 
in  inhabited  dwellings  the  evolution  of  chlorine  from  chloride  of  lime  may  be 
objectionable.  On  the  other  hand,  chloride  of  lime  not  only  destroys  all  efiiuvia 
Avhich  reach  it,  but  chlorine  is  slowly  evolved  in  vapour  which  is  difi'used  in 
the  air,  and  thus  meets  and  decomposes  the  foul  effl.uvia. — Ed.] 

121.  ZINCI  ACETAS.- ACETATE  OP  ZINC. 

Formula  ZvlO,C^WQ^  ;  or  ZaO.A.    Ilquivale)it  Weight  91-5, 

History. — This  salt  was  discovered  by  Glauber. 

Peepaeation. — It  may  be  procured  by  dissolving  oxide  of  zinc  in  acetic 
acid,  and  crystallising  the  saturated  solution  ;  ZnO  + A  =  ZnO,A.  Or  it  may 
be  readily  obtained  by  double  decomposition  :  1434  grains  of  crystallised 
sulphate  of  zinc,  dissolved  in  water,  and  mixed  with  190  grains  of  crystallised 
acetate  of  lead  in  solution,  will  produce  152  grains  of  sulphate  of  lead, 
wdiich,  being  insoluble,  is  precipitated,  while  91g-  grains  of  the  anhydrous 
acetate  of  zinc  are  left  in  solution.  ZnO,S03  +  PbO,A  =  ZnO,A  +  PbO,S03. 
Or  it  may  be  procured  by  immersing  a  piece  of  zinc  in  a  solution  of  acetate 
of  lead,  until  the  liquid  forms  a  white  precipitate  with  hydrosulpliuric  acid. 
In  this  process  the  lead  is  reduced  to  the  metallic  state  (forming  the  a?-hor 
saturni,  or  lead  tree),  while  the  zinc  replaces  it  in  solution. 

The  Dublin  Pharmacopma  gives  a  formula  for  the  preparation  of  this  salt : — Acetate 
of  Lead,  lb.  j. ;  Sheet  Zinc,  ^iv. ;  Distilled  Water,  Oiiss. ;  Solution  of  Chlorinated  Lime, 
a  sulficieut  quantity.  Dissolve  the  acetate  of  lead  in  the  water,  and,  having  placed  tLe 
solution  in  a  cylindric  jar,  immerse  in  it  the  zinc  rolled  into  a  coil.  After  the  lapse  of 
twenty-four  hours  decant  the  liquid,  and,  having  reduced  it  by  evaporation  to  fifteen 
ounces,  drop  into  it,  while  boiling  hot,  the  solution  of  chlorinated  lime,  until  a  precipi- 
tate ceases  to  form.  It  is  now  to  be  cleared  bypassing  itthrougb  a  filter,  then  acidulated 
by  the  addition  of  a  few  drops  of  acetic  acid,  and  evaporated  down  to  ten  fluidounces, 
when,  upon  cooling,  crystals  will  form.  These,  and  any  additional  crystals  obtained  by 
tlie  concentration  of  the  mother-Hquor,  should  be  dried  on  blotting  paper  placed  on  a 
porous  brick,  and  then  well  preserved  in  a  well-stoppered  bottle. 

PfioPEiiTiES. — It  usually  crystallizes  in  rhomboidal  plates,  having  a  pearly 
or  silky  lustre  closely  resembling  talc.  The  form  of  the  crystals  is  the  oblique 
rhombic  prism.  The  salt  is  odourless,  but  has  a  bitter  metallic  taste.  It 
dissolves  readily  in  water,  and  is  shghtly  efflorescent. 

Characteristics. — When  heated  it  fuses,  and  gives  out  an  inflammable 
vapour,  having  the  odour  of  acetic  acid.  When  sulphuric  acid  is  added  to 
the  salt,  and  heat  is  applied,  the  vapour  of  acetic  acid  is  evolved :  this  is  easily 
recognised  by  its  odour.  These  characters  show  it  to  be  an  acetate.  That 
it  is  a  zincic  salt  is  proved  by  the  tests  for  zinc. 

Composition. — Its  composition  in  the  crystallised  state  is,  according  to 
Dr.  Thomson,  ZnO,A,7HO.    But  according  to  Schindler  it  is  ZiiO,A,3HO. 

PiiYsioLOGiCAi,  Effects. — Its  effects  are  analogous  to  those  of  tlie  sulphate 
of  zinc.    Its  local  action  is  astringent.    Taken  internally,  in  small  doses,  it 


Valeuianate  and  Hydrocyanate  or  Zinc.  ?  7  7 

.    •      ^     r=,.nc:rnnfHc  '  larM  doscs  occRsioTi  voinitiiig  and  purging, 
acts  as  a  tonic  and  antispas  nodic  ■   ^  aoses. 

Devaux  and  Dejaer^  deny  that  1  19  a    01^^^^^  applicable  as  an 

UsE3.-Tt  is  rarely  -^^^^"^^^^^if  J'^^lf  •^;3es  in  which  the  oxide  or 
enietic,  tonic,  and  antispasmodic  in  the  s.me^^^^^^  ^^^^^^^^  ^ 

sulphate  of  zinc  is  employed.    As  a  leucorrhffia.    In  the 

its  Ungent  qualities  in  chroni^.  0^^^^^^^^  ^^^^^^ 

latter  stages  of  gonorrhcea  1  have  ^o^^^^^J^Xd  by  the  late  Dr.  William 
phate.    Its  beneficial  f  cts  were  ^  3des^^^^^^^^ 

Henry,  of  Manchester.^  a  mixture  of  six  grains 

which  can  be  used  in  the  third  week  of  S^Xmbi  sTacetatis  dilutus  Of 
of  sulphate  of  zinc  and  four  ounces  ol  H^or  plambi  ^^^f'^'  the 
course  double  decomposition  takes  place,  and  the  active  g 

acetate  of  zinc.  '  intprnallv  as  a  tonic  or  antispasmodic, 

riLntng  two  or  more         of  ™ 

122.  Zinci  Valerianas.- Valerianate  of  Zinc. 

The  DiMin  Pliarmacopoeia  contains  the  subjoined  formula  for  this  pre- 

of  Valerianate  of  Soda,  siiss.  Sulp.ate  of 
Oij.  ,  Dissolve  tie  to  200°,  n,a  them  and 

remammg  balf  of  the  water ,  'a™?  ™i,°t  the  solution  be  now  evaporated  at  a  tem- 
skim  off  the  erjstals  wh.eh  are  p  oc^u^i^^L^^^^^^^^^  sohiton  0^  ^^^^  removing,  as 

perature  not  exceeding  200  ,  nntu  it  is  ,  .l„oi„f,  them  vrith 

Lore,  the  erjstals  from  %l^^^^i^lSXZt:'J^T^i  for  aS  houf  in  a.  mueh 
S'dSSfel  "is  instiient  ?o  cover  it,  and  then  dried  at  a  heat  not  ex-  • 
ceediag  100°. 

123.  Zinci  Cyanidum.-Hydrocyanate,  Cyanide,  or  Cyanuret 

of  Zinc. 

Formula  ZnCy.    Uquivalent  Weight  58-5. 

rri    coU  wn<5  ?Tifrofliiced  by  the  German  pliysicians,  as  a  substitute  for  bydrocyanic 
.i  "  S  sTrept  d  b\''^^^^^^^^^^  of  zinc  to  hydrocyanie  acxd;  or  by 

i/a  sffirof  slbate  of  zinc  to  a  solution  of  cyanide  of  potassmm    It  is  a  white 
adding  a.soiution  01  suipu  ^^^^^^^  ^^.^  ^^^^^ 

Tntac  dt^^^^^^^  zine'obtamed,    The  latter  is  recognised  by 

Se  tests  bVfore  n^^^^^^^  I*  consists  of  one  equivalent  or  32 

x.-Kvk^  of  Zinc  and  one  equivalent  or  26  parts  of  Cyanogen.  . 
^  Ks  effer'have  not  been  carefully  ascertamed,  but  they  are  supposed  to  be  similar  to 
those  of  hydrocyanic  acid.  It  has'  been  used  principally  in  affections  of  the  nervous 
vstem  as  epi  opsy,  hysteria,  and  chorea.  It  has  also  been  employed  m  cardialgia  and 
cfamps'of  tlL^tLach  and  as  an  anthelmintic  in  child  The  dose  is  a  quarter  of  a 
grX  to  a  grain  and  a  half  three  times  a  day.  It  may  be  taken  m  the  form  of  powder 
mixed  with  calcined  magnesia. 


1  Orfila,  Toxicol.  Gen. 

2  Lond.  Med.  mid  Phys.  Journ.  ix.  53,  1.803. 

3  Lancat,  iii. 
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Order  XXIV.  CADMIUM  AND  ITS  COMPOUNDS. 

124.  Cadmium.  —  Cadmium. 

Symbol  Cd.    Equivalent  Weight  04. 

abo?mct„S  was  discovered  in  1818, 

plmretted  hydrogen  fHS.)  as  'iS'T'^i  1^ 


125.  Cadmii  Sulphas.  -  Sulphate  of  Cadmixim. 

Formula  CdO,SOl    Equivalent  Weight  104. 
Cadmium  Sulphuricum ;  Klaprothium  Sulphuricum;  Melinum  Sulphuricum -OhimneA 


the  neutral  liquid  so  that  ^^l^^^U  Z^l^^^ 
parts  of  eadnuum  m  a  mixture  of  6*  parts  of  sulphuric  acid,  and  ifmrts  of  Ser  with 

.nw  "'i'^-    3Cd+NO=+3SO^+Aq=3(Cdb,S03VAq +N0^ 

The  solution  is  to  be  evaporated  to  dryness,  the  residuum^ed^ssoked  ilwatJr  the 
solution  filtered,  and  evaporated  by  a  gentle  heat  so  that  crystals  of  the  sulXTe  may  b^^ 
formed.    These  are  right  i;ectangular  prisms,  which  resen.ble  those  of  sulpff 
and  effloresce  in  the  air.    Their  composition  is  CdO,S03,4HO.    Sulphate  of  cadra  un^S 
readily  soluble  m  water  :  its  taste  is  astringent  -^uipnate  ot  caamiuQi  is 

of  ^^^''''^'''■7^"^^'^''*'      cadmium  produces  effects  M'hich  resemble  those  of  sulphate 
of  zinc.    Its  action  on  aiimia  s  has  been  investigated  by  both  Rosenbaumi  and  Schu 
barth  :Mhe  former  states  that  it  is  ten  times  as  strong  as  sulphate  of  zhS  •  the  latter 
toundthatmdoses  of  20  gTs.  it  caused  vomiting  in  dogs,  but  gave  rise  to  no  othei" 
injurious  effects.    Burdach^  suffered  a  copious  flow  of  saliva,  and  violent  retehini,  vomTt 
ing  and  pam  from  half  a  grain  of  the  sulphate.    [Sulphate  of  cadmium  isl&ted  by 
M.  biiraaud'  to  possess  as  great  a  specific  power  over  syphilis  as  mercury.  In  pnemnonia 
M.  Grmiaud  asserts  that  its  action  is  the  same  as  that  of  tartar  emetic,  and  that  it  has 
the  power  of  causing  pustular  inflammation  of  the  skin.— Ed.] 

The  topical  effects  of  the  sulphate  are  astringent  and  irritant.  Hitherto  sulphate  of 
cadmium  has  been  almost  exclusively  used  as  a  topical  remedy,  in  ophthahnic  sur-ery  in 
cases  m  which  sulphate  of  zinc  has  been  employed.  In  specks  or  opacities  of  the  cofnea, 
it  has  been  successfully  employed  by  Rosenbaum,  Grafe,^  GuilHe,"  Ansiaux,^  KoppS  and 
others  In  chronic  ophthalmia,  it  has  been  used  by  Griife  and  Giordano.^  Lincke^"  has 
applied  a  solution  of  it  as  an  injection  in  otorrhoea. 

As  a  topical  remedy,  it  has  been  employed  in  solution  and  in  the  form  of  ointment  A 
solution  ol  from  gr.  ss.  to  gr.  iv.  of  the  sulphate  m  an  ounce  of  water  has  been  used  as  an 
application  to  the  eye;  and  of  from  gr.  iv.  to  gr.  viij.  in  the  like  quantity  of  water  in 
otorrhoea.    As  an  eye  ointment,  gr.  ij.  of  the  sulphate  to  3iv.  of  fat  have  been  employed. 

Qi  0^^*"  ^^^^^^^  experim.  qucedam  de  effect,  cadmii  in  organism,  animal,  ejusque  usu  med.  Goett. 

'  Hufelatid's  Journal,  Jan.  1821,  S.  100. 
•■'  Ibid.  Jan.  1827,  S.  129. 

Medical  Times,  vol.  xxiii.  p.  432. 
5  Griife  u.  Walther's  Journal,  Bd,  i.  St.  3,  S.  554. 
*  Bihl.  Ophlhalmologique. 

7  Climqni!  Uhirimjicala,  Liege,  ^d.  2udc,  1829. 

8  J)mkwHrdi.(jknlen,  Bd.  i.  S.  343. 

9  Uicrbacli,  Die  iieuMlmi  Eiddcok.  in  der  Mai.  Med.  Bd.  i.  S.  541,  1837. 
Aschcubrcuufj-,  Die  naueren  Arzneimillel.  1848. 
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Order  XXV.  TIN  AND  ITS  COMPOUNDS. 

126.  STANNUM.-TIN. 

Si/mbol  Sn.   Eqmvaleiti  Weight  69. 

''tl;:!^™T!^r « variety  of  Un  .on^ 

^Zh  ^ehTc^m  and  limestone,  by  which  block  tin  is  procnred  tl,e  finest 
W  Tf  which  rcalled  refined  tin?    Besides  the  two  vanet.es  of  tm  just  de- 
'^iel  other  kinds  are  niet  with  in  commerce.    Malacca  tm  occurs  m  qua- 

bases.  Bancatin.  u.et  ..tl. .e^.e- 
'^XtllllTi^s ---In  its  massive  form  it  is  a  yellowish-white  metal,  having  a 
pecXr  odot^'  when  rubbed  or  handled,  and  crackhng  when  bent  I  s 
T  s  varies  from  7-178  to  7-299.  It  melts  at  442°  P.,  and  at  a  white  heat 
L^VolatilLed.    It  is  malleable,  and  forms  sheet  tin  and  tzn/oil  [stannum 

;Sid  «  hydrochloric  acid,  we  obtain  a  solution 
of  p  otochloride  of  tin  (SnCl),  which  has  the  following  characters  -.-Potasb 
added  to  it  causes  a  white  precipitate  (SnO,HO)  ^-l^^le  m  excess  of  the 
precipitant;  hydrosulphuric  acid  produces  a  brown  precipitate  (bnS)  ;  and 
terdlride  of  gold,  a  dark  purplish  precipitate,  ca  led  the  purple  of  Cassius 
a  d  composed%f  2(SnO,Sn02)  +  AuO^SnO,  +  6HO         small  quantity  of 
protochbride  of  tin  added  to  a  solution  of  corrosive  subhmate  causes  a  white 
Lcipitateof  calomel:  a  large  quantity  reduces  the  mercury  to  the  meta  he 
state     If  protochloride  of  tin  be  heated  with  mtric  acid  we  obtain  the 
bichloride  (SnCl^),  which  causes  a  yellowish  precipitate  (SuS^)  with  hydro- 
sulphuric  acid. 


1  Numbers,  xxxi.  22 

2  Iliad,  xi.  25. 


»  Mr.  Johu  Taylor,  Ami.  Phil.  iii.  44:9. 


INOllGANIC  BODIES.— Tin. 

Physiological  Effects. — In  the  mass  tin  li^o  v.^  •  n  ■  , 

except  that  arising  from  its  form  amlTe  gh      Powder  fr'"''  °?  i'^^' 
produce  any  disorder  u.  the  functions  S  ihe  b^dy  '^^^^^^^ 
that  acKl  fatty  saline,  and  even  albnminous  subsltes^'  f  o  e';^ 
and  vomiting  by  having  remained  for  some  time  in  tin  vSel?  Xr 
IS  poisonous  accordmg  to  Orfila;i  but  Schubarth^  fou„d  iact^e 

UsES.-Tin  foil  IS  useful  in  pharmacy  for  covering  the  tons  of  nnf= 
aining  pommades  and  electuaries^  it  is  a'iso  emp^e'd  t  relooir^^^^^^ 
late,  and  other  substances.    Tin  powder  and  tin  filings  are  used  aXmitges: 

STAMI  PlILYIS,  E.D.;  Po^oder  of  Tin;  Granulated  Tin.~T\nsmay 
be  prepared  in  various  ways. 

The  Mmburff/t  College  gives  the  following  directions  for  its  preparation —Mr^lf  fin  In 

The  Dub  m  College  orders  of  grain  tin,  a  convenient  quantity.    Melt  the  tb  in  a  black 
lead  crucible,  and,  wlule  it  is  cooHug,  stir  it  with  a  rod  of  iron  i,n+  1  ,-f  i!     a     a  l 
powder.    Let  the  finer  particles  be  s^paratedTyVeans  of  a  and'w  L  a  tt'SJin: 

been  severa  times  in  succession  shaken  with  distilled  water,  the  decanted  hquora^inrar! 
quite  clear,  let  the  product  be  dried  and  preserved  for  use.         ^^^''^''^^  ^iqior  appears 

Tin  may  be  reduced  to  powder  by  shaking  it  when  melted  in  a  wooden 
box,  the  mside  of  which  has  been  rubbed  with  chalk. 

When  finely  granulated  100  grains  are  entirely  converted  into  a  white  powder  by  three 
fluidrachms  of  nitric  acid  (D.  13S0) ;  and  distilled  water.  boUed  with  thrpowdtr  and 
^^S:!^'i£^  -  -1-tion^f  sulphate 

The  sulphate  of  magnesia  is  employed  to  detect  the  presence  of  nitrate  of 
lead  m  solution,  with  which  it  yields  a  white  precipitate  of  sulphate  of  lead 

Powdered  tin  has  been  employed  with  great  success  by  various  practitioners 
as  a  vermifuge,  particularly  in  tape-worm.    Dr.  Alston^  explains  its  operation 
on  mechanical  principles  :  he  supposes  that  the  powder  of  tin  gets  betwixt  the 
worms  and  the  inner  coat  of  the  alimentary  canal,  and  causes  them  to  quit  their 
hold,  so  that  the  purgatives  easily  carry  them  away  with  the  feeces.    It  has 
however,  been  asserted  that  water  in  which  tin  has  been  boiled  is  anthelmin- 
tic, at  least  so  say  Pitcairn  and  Pietsch     wine  which  has  been  digested  in  a 
tin  vessel  is  also  stated  to  be  noxious  to  worms.    If  these  statements  be  true, 
the  before-mentioned  mechanical  explanation  is  inadmissible.  Some  have  there- 
fore supposed  that  the  efficacy  must  depend  on  the  tin  becoming  oxidized  in 
the  alimentary  canal;  others  have  fancied  that  arsenic,  which  is  frequently 
found  in  tin,  is  the  active  agent ;  while,  lastly,  some  have  imagined  that  the 
metal,  by  its  action  on  the  fluids  of  the  canal,  generated  hydrogen;  or  hydro- 
sulphuric  acid,  which  destroyed  these  parasites.    Considering  that  several  com- 
pounds of  tin  operate  as  anthelmintics,  we  may  fairly  conclude  that  tin  powder 
yields  some  compound  of  tin  in  the  alimentary  canal,  which  acts  as  a  vermifuge. 
Dr.  D.  Monro,  Eothergill,  and  Eichter,  have  used  powdered  tin  in  epilepsy 

'  Toxicol.  Gen. 

^  Qiiolud  by  Dr.  Cliristison,  Trmtise  on  Poisons. 

•■'  Mrd.  Assays,  v.  8'.),  \}2 ;  also.  Lent,  on  .Mat.  Med.  1.  150. 

*  Quoted  by  Ricbtcr,  Ausf.  Arxncim.  iv.  553. 
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produced  by  wonns.  and.  n.it  is  stated,  with  advantage  Z 

stafini)  have  also  been  used  m  medicine. 

127.  Stanni  Bisulphuretum.  -  Bisulphuret  of  Tin. 

Formula  SnS^    Equivalent  Weight  91. 

mercai-Y,  sa  .  ammoniac  and  su  phur  J J''™''  ^  4,^,  temperature,  and  thereby 
its  oombmation  witb  sulphur  ;  the  f '  „f  ti^_lt  has  a  beautiful 

preveuts  "'-XXtf  and  a  |rS  J  ^soCfe?  I-  tte  arts  it  is  used  as  a  4ro».. 
golden  lustre,  a  flaky  'e™' »  |  f  Japor-hangmgs.  In  medicine  it  has  been  used  as 
Zt^iStlo:iXT'£^ot  t^^i-  io%l  mi-d^th  honey,  as  an  electuary. 

128.  Stanni  Chloridum.  —  Chloride  of  Tin. 

Formula  SnCl.    Equivalent  Weight  94<'5. 
PrnfnMoride  of  Tin;  Protomuriate  of  Tin;  Sia.nnurn  Muriaticum  Oxydulaturn;  Salt 
Ob  ahefby  d^^  granulated  tin  in  boiling  hydrochloric  acid  and  evapo- 

{tktthe  sSon  so  that  it  may  crystallise.  The  crystals  {i\.^  hjdrated  chloride  of  tin, 
SnCl  HO)  are  colourless  and  transparint ;  by  the  aid  of  water  they  are  decomposed  into 
fhe  hVToclrate  of  the  chloride,  which  remains  in  solution,  and  a  white  Pulverulent 
oxUWeTsnCl  SnO),  which  precipitates  :  an  excess  of  hydrochloric  acid  prevents  this 
Smp^^^^^^^  chemical  characteristics  of  chloride  of  tm  have  been  alreaay  stated. 

cSe  of  tin  acts  topically  as  an  astringent,  imtant,  andcaustic.  After  its  absorp- 
tion ^t  acts  Uke  the  antimoials,  powerfully  on  the  skin.  When  taken  as  a  poison,  it 
crses  conv\ibive  m^  of  the  muscles  of  the  extremities  and  of  the  face,  and 

sretirs  paralysis.  It  has  been  used  as  a  vermifuge  against  tapeworm;  as  an  anti- 
s«rmoX  in  eSepsy,  chorea,  and  other  convulsive  (fiseases;  as  ,  a  stimulant  to  para- 
?s^rmuscles  in  paraplegia ;  as  an  antidote  in  poisoning  by  corrosive  sublunate  ;  and  as 
an  eXmal  application  In  chronic,  cutaneous  diseases.  InternaUy,  it  is  administered  m 
doses Tfrom  5ah  of  a  grain  to  half  a  gram  twice  or  thrice  a  day,  taken  either  in  spmt 
•  of  hydrochloric  ether  or  in  the  form  of  pills.  Externally,  it  has  been  used  in  the  form  of 
aqueous  solution  prepared  by  dissolving  from  ith  of  a  gram  to  1  grain  m  an  ounce  of 
Sed  water.  In  case  of  poisonhig  by  the  chlorides  of  tm,  milk  and  other  albuminous 
substances  should  be  administered.  [This  compound,  under  the  name  of  Stanni  Proto- 
SSi,  is  entered  as  a  test  in  the  Appendix  to  the  London  Phai-macopcBia ;  but  there 
is  no  formula  for  its  preparation.— Ed.] 

Order  XXVI.  LEAD  AND  ITS  COMPOUNDS. 

129.  PLUMBUM.  -  LEAD. 

Symbol  Pb.    Equivalent  Weight  lOi. 

History. — This  metal  was  known  in  the  most  remote  ages  of  antiquity.  It  is 
mentioned  by  Moses. ^  The  Greeks  called  it  \i6\i^loz\  the  alchymists,  saiurn,  h . 


'  Job,  xix.  23,  24  ;  Exodus,  xv.  10. 


782  INORGANIC  BODIES.— Lead. 

Natueal  HiSTOUY -It  is  found  both  in  the  metallic  state  [native  lead?) 
and  mmeralized  It  is  met  with  combined  with  sulphur  {r^ale„a),  with 
selenium,  with  chlorine  [horn  lead),  with  oxygen  {native  minium),  and  with 
oxygen  and  an  acid,  forming  an  oxy-salt  {earOonate,  pho.i>haiel\ulphate, 
tunffstate,  molybdate,  chromate,  arseniate,  and  aluminate) 
_  PEEPAEATiON.-It  is  usually  extracted  from  galena  (PbS),  which  is  roasted 
in  reverberatory  furnaces  by  which  it  loses  the  greater  part  of  its  sulphur  as 
sulphurous  acid  SO^,  and  is  converted  into  a  mixture  of  lead,  oxide  of  lead 
sulphate  of  lead,  and  some  undecomposed  sulphuret  of  lead,  and  afterwards 
smelted  with  coal  and  lime;  the  first  to  abstract  oxygen,  the  second  to 
remove  the  sulphur.  Oxide  of  lead  readily  decomposes  sulphuret  of  lead 
Skq  o?, o?,?  ""i^^f''  ^"""^  produces  sulphurous  acid  and  metallic  lead. 
PbS  +  2PbO  =.  3Pb  +  SOI  Sulphuret  of  lead,  and  sulphate  of  lead  also  at  a  red 
iieat,  yield  metalhc  lead  and  sulphurous  acid.   PbS  +  PbO,S03  =  2Pb  +  2S02. 

Peopeeties.— It  has  a  bluish-gray  colour  and  considerable  brilliancy.  It 
may  be  crystallised,  by  cooling,  in  four -sided  pyramids.  It  is  malleable  but 
very  imperfectly  ductile.  Its  sp.  gr.  is  11-35.  It  has  a  peculiar  odour  when 
handled  [and  is  known  from  tin  by  its  producing  a  black  discolouration  on 
the  fingers  wlien  rubbed].  It  fuses  at  612°  P.,  and  at  a  red  heat  boils  and 
evaporates.  By  exposure  to  the  air  it  attracts,  first  oxygen,  and  then  car- 
bonic acid. 

Pure  distilled  water  has  no  action  on  lead,i  provided  the  gases  (as  air  and 
carbonic  acid)  be  excluded ;  but  if  these  be  admitted,  a  thin  crust  of  basic 
hydrocarbonate  of  lead  is  soon  formed.^  It  is  remarkable  that  the  presence 
of  most_ neutral  salts,  especially  carbonates  and  sulphates,  impairs  the  corro- 
sive action  of  air  and  water,  and,  therefore,  exerts  a  protective  influence. 
The  chlorides  (muriates)  are  the  least  protective.  Hence,  therefore,  we  can 
easily  understand  why  leaden  cisterns  and  pipes  do  not  more  frequently  give 
a  metallic  imj^regnation  to  .water ;  and  why  very  pure  well-water  or  rain- 
water is  more  apt  than  common  well-water  to  become  impregnated  with  lead 
(see  ante,  p.  291). 

The  water  of  Ascot  Heath  is  deficient  in  those  salts  which  exert  a  protective  influence 
on  water,  and,  therefore,  readily  acquires  a  plumbeous  impregnation^  from  the  pipes 
through  which  it  passes.  The  dogs  of  the  Royal  kennel  suffered  with  saturnine  paralysis 
(called  kennel  lameness)  from  this  circumstance,  and  various  persons  also  manifested 
symptoms  of  lead  poisoning  from  the  same  cause.* 

Characteristics. — If  lead  be  dissolved  in  nitric  acid,  and  the  excess  of 
acid  expelled  by  heat,  we  may  easily  recognise  its  presence  in  the  solution 
(PbO,N05)  by  the  following  tests :— Sulphuretted  hydrogen  and  fresh  pre- 
pared hydrosulphuret  of  ammonia^  occasion  a  black  precipitate  (PbS) ; 

^  For  some  observations  on  this  subject,  see  Dr.  Taylor's  memoir  in  the  Guf/'s  Hospital  Reporfs, 
vol.  iii. 

^  Christison,  Transactions  of  the  Royal  Society  of  EdinlmrgJi,  vol.  xv.  pnrt  ii.  1842. 
•  Squire,  PJiarm.  Journ.  vol.  iv.  p.  9,  July  1844  ;  Dr.  Ryan,  Lond.  Med.  Gaz.  Aug.  1845,  p.  598. 


Times,  Jan.  9,  1842;  Sunday  Times,  March  26,  1843 
*  Pearl,  Lond.  Med.  Gaz.  Aug".  1,  1845,  p.  598. 


^  Hydrosulpliuret  of  ammonia  which  has  been  exposed  to  the  nir  for  some  time  yields  n  red  pre- 
cipitate {fiolysulphurd  of  lead  ?)  in  a  solution  of  lead. — "  If  a  solution  of  nitrate  of  lead  be 
precipitated  with  hydrocbloric  acid,  and  the  filtered  solution  treated  wi(h  hydrosnlpburic  acid  (ITS), 
instead  of  the  black  sulphide  usually  formed  by  that  reagent  in  solutions  of  lead,  (iicrc  is  produced 
a  red  precipitate,  which  is  cliloro-sulphide  ■(3rbS,2PbCl)."  (J.  E.  Bowman,  Introduction  to 
Practical  Chemistry,  pp.  101  and  102,  1848.) 


Physiological  Effects.  .  ' 

ammonia  and  potash  canse  a  white  precipitate  (PbO,  with  some  Bub«  ; 

carbonate  of  potash  and  of  soda  produce  ^  ^  ^^^^^lo  ^^^^^^^^^ 

sulphuric  acid  and  the  sulphates,  a  white  precipitate  (PbO,S03)  .  ferrocyamd^ 

of  potassium,  a  white  precipitate  (Pb^PcCy3) ;  chromate  of  Potasli,  y^^^^^^^^^ 

(PbaCrO«)    and  iodide  of  potassium,  yellow  (Pbl).    A  piece  of  zmc  plunged 

into  tiie  solution  throws  down  metallic  lead  in  an  arborescent  crystalline 

form 

""'physiological  Effects,  i.  or  Metallic  Lead—Metallic  lead  is  probably 
inert.  Three  ounces  and  six  drachms  have  been  administered  to  a  dog  without 
any  obvious  effects.^  As,  however,  it  readily  becomes  oxidated,  it  occasionally 
acquires  activity.  Paulini^  says  colic  was  produced  by  a  leaden  bul  et  having 
been  swallowed.    Proust3  states  that  an  alloy  of  tin  and  lead  is  less  easily 

oxidated  than  pure  lead.  7  •  //  .^^o 

2.  Of  the  Preparation  of  Lead.    a.  On   Vegetahles.-^eQ  Plumli  Acetas. 

/3.  On  Animals.— TaG  effects  on  animals  are  similar  to  those  on  man. 

y  On  Man  —With  few  exceptions  all  the  compounds  of  lead  are  poisonous. 
Orfila*  gave  an  ounce  of  the  suljihuret  to  dogs  with  impunity ;  and  tour 
ounces  have  been  given  to  horses  without  ill  effects.  Mr  Braid  says  that 
the  workmen  who  dig  and  pulverise  the  sulphuret  at  the  Lead  Hills  in 
Lanarkshire  never  have  lead  cohc  until  they  work  at  the  smelting  furnaces. 
The  5w/y^«if^  has  also  been  said  to  be  inert;  but  there  is  doubt  about  this 
(see  p.  190).  All  the  other  preparations  of  lead  are  more  or  less  active,  ilie 
general  effects  of  lead  have  been  described  in  a  previous  part  of  this  work  (see 
ante  p.  191),  The  preparations  of  this  metal  act  chemically  on  the  animal 
tissues  and  fluids.  They  are  usually  described  as  possessing  astringent  and 
sedative  qualities.    By  long-continued  use  they  impoverish  the  blood  and 

give  rise  to  paralysis.  ■  .         i  .  m  i 

1.  General  or  primary  effects  0/ /mc?.— These  constitute  what  ianquerel 
des  Planches  calls  primitive  saturnine  intoxication.  Under  this  head  are 
included— ist,  the  sedative  and  astringent  effects  of  lead  ;  2ndly,  the  leaden 
discolouration  of  the  gums,  buccal  mucous  membrane,  and  the  teeth; 
3rdly,  the  lead  taste  and  breath  ;  4thly,  lead  jaundice ;  5thly,  lead  emaciation 
{tahes  saturnina  sicca).  These"  effects  have  been  before  noticed  (see 
ante,  p.  190).  To  the  account  already  given  it  will  only  be  necessary  to  add 
a  few  observations  on  the  primary  effects  of  small  and  large  doses  of  lead. 

In  small  doses  the  preparations  of  lead  act  on  the  alimentary  canal  as 
astringents,  checking  secretion  and  causing  constipation.  After  absorption, 
the  constitutional  effects  of  lead  are  observed  :  the  arteries  become  reduced  in 
size  and  activity,  for  the  pulse  becomes  smaller  and  frequently  slower  also,  the 
temperature  of  the  body  is  diminished,  and  sanguineous  discharges,  whether 
natural  or  artificial,  are  frequently  checked,  or  even  completely  stopped. 
This  constriuging  and  sedative  effect  seems  extended  to  the  secreting  and 
exhahng  vessels,  the  discharges  from  the  mucous  membranes,  the  exhalation 
from  the  skin,  and  the  urine,  being  diminished  in  quantity.  Thus  we  observe 
dryness  of  the  mouth  and  tlnroat,  thirst,  greater  solidity  of  the  alvine  evacua- 

*  Journ.  de  Med.  de  Leroux,  xsiii.  318. 

'  Miicell.  Nat.  Cur.  Bee.  ii.  Aun.  vi.  App.  p.  7,  quoted  by  Voigtcls,  ArzneimiUeUehre. 
^  Ann.  de  Cliim.  Ivii.  84. 

*  Toxicol.  Gen. 

"  Christison,  op.  riL  518. 
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tions,  diminution  of  the  bronchial  secretion  and  of  cutaneous  exhalation. 
Besides  the  leaden  discolouration  of  the  gums,  mucous  membrane  of  the 
mouth,  and  teeth,  caused  by  lead,  and  which  have  been  before  described,  other 
alHed  eit'ects  have  been  described  ;  viz.  salivation,^  turgidity  of  thegums,^  and 
a  bluish  colour  of  the  sahva  (Christison).  "  I  do  not  wish  to  assert,"  observes 
Dr.  Burton,  "  that  salivation  and  turgidity  of  the  gums  are  never  produced 
by  the  internal  operation  of  lead,  but  I  venture  to  affirm  they  are  rare  occurrences, 
and  not  characteristic  of  its  influence." 

In  very  large  doses  some  of  the  plumbeous  preparations  (the  acetate,  for 
example)  act  as  irritant  and  caustic  poisons,  giving  rise  to  the  usual  symp- 
toms indicative  of  gastro- enteritis. 

2.  Special  diseases  caused  by  lead. — These  are  colic,  arthralgy,  paralysis, 
and  brain  disease,  or,  as  it  has  been  termed,  encephalopathy.  These  maladies 
are  not  of  equally  frequent  occurrence.  According  to  the  observations  of 
Tanquerel  des  Planches,^  the  proportions  are  as  follows  : — 

Colic  ;   1217  cases. 

Arthralgy   755  " 

Paralysis    127  " 

Encephalopathy   72  " 

These  diseases  may  appear  separately,  or  two  or  three  of  them  may  be  com- 
bined in  the  same  individual.  According  to  my  observation,  colic  is  usually 
the  first  observed  but  Tanquerel  des  Planches  says  that  they  are  all  equally 
liable  to  appear  at  the  commencement  or  close  of  the  disease. 

a.  Lead  or  sahirnine  colic  is  characterised  by  sharp,  continuous  abdominal 
pains,  attended  by  exacerbations,  diminishing,  or,  if  increasing,  but  little,  by 
pressure,  accompanied  with  hardness  and  depression  of  the  walls  of  the 
abdomen,  obstinate  constipation,  vomiting  or  nausea,  excretion  of  intesiinal 
gas  through  the  mouth,  anorexy,  dysury,  slowness  and  hardness  of  the  pulse, 
agitation,  anxiety,  an  increase  of  the  sensibibty  and  perversion  of  the  con- 
tractility and  secretions  of  the  diseased  organs.*  De  Haen  and  Merat,  on 
examining  the  bodies  of  patients  who  have  died  affected  with  lead  colic,  found 
a  contracted  condition  of  the  colon.  But  Sir  G.  Baker,  Andral,^  Louis,  and 
Copland,^  have  not,  in  some  cases,  found  any  alteration.  Moreover,  it  would 
appear  probable  from  Dr.  Abercrombie's  observations  on  ileus,^  that  the  empty 
and  collapsed  portion  of  the  intestine  was  not  the  seat  of  the  colic,  but  another 
part  found  in  a  state  of  distension, — for  the  collapsed  or  contracted  state  is  the 
natural  condition  of  healthy  intestine  when  empty,  while  the  distended  portion 
is,  in  ordinary  cases  of  ileus,  the  primary  seat  of  the  disease — the  distension 
arising  from  a  paralytic  condition  of  the  muscular  fibres,  whereby  it  is  unable 
to  contract  and  propel  its  contents  onward.  Now  this  view  of  the  case  is  the 
more  probable,  since  the  action  of  lead  on  the  muscular  fibres  of  the  intestine 
is  doubtless  of  the  same  kind  as  that  on  the  fibres  of  the  voluntary  muscles. 


^  Dr.  Warren,  Medical  Transactions,  vol.  ii.  p.  87. 

3  Dr.  A.  Thomson,  Elements  of  Materia  Medica,  ii.  p.  66  ;  andLaidlaw,  in  the  Land.  Med.  Hep. 
N.  S.  vi.  292. 

3  Ti-aite  des  Maladies  de  Flomh,  Paris,  1839. 

3  Tanquerel  des  Planches,  Traite  des  Maladies  de  Plomb,Von5,\^i^ ;  also,  Dana,  Lead  Bi^- 
cases,  Lowell,  1848. 

"*  Path.  Anal,  by  Townsend  and  West,  ii.  140. 

6  Diet.  Tract.  Med.  i.  366. 

"  On  Diseases  of  the  Abdominal  Viscera. 
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I„  conclusio,,,  we  may  affirm  with  Tanquerel  des  P'--'- *f  ^^^0 
«,atomical  alterations  pe,.ei>t,ble  to  ''-.^^''^  "^^^taf  ate  ti^^^^ 
patiiological  phenomena  of  lead  eohc,  and  that  the  "™^3  observed 

may  be  found  are  oiily  effects,  and  not  canses,  of  the  symptoms 

'111?  wiLr  just  quoted  considers  lead  colic  to  be  "euralgia  of  the  gstive 
and  urinary  organs,  produced  by  the  mtroduct.on  and  absorption  oi  lead  m  a 

H5"'fe  of  L^L^t/Piu^^  ^  of r  ^ 

^'TStfof  dry^Wh7m^^^^^        the  opinion  that  carbonate  of 
lead  was  thfonTprep^^^^^^^   of  this  metal  that  could  produce  colic ;  hu 
Iff.I  L  h,,  !  think  clearly,  shown  that  lead  colic  more  frequently  ar  ses 
SL'^carbonlt:"^^^      other  salt  of  lead,  he  has,  m  my  oprnron, 
failed  in  proving  that  no  other  preparation  of  lead  can  produce  it.  Indeea 
his  opinion  were  true,  it  would  constitute  an  exception  to  t^ejenerd  e^^^^^ 
of  the  metallic  preparations;  fo-^      ^o  not  find  that^  the  spm^^^^^^^ 
arsenic  or  of  mercure,  or  of  copper,  or  of  antimony,  are  producea  Dy  one 
preparation  onlTrso  \hat,  apriJri,  analogy  is  wholly  against  the  opinion^ 
FS™e  It  is  well  known  that  the  vapour  of  the  oxide  of  lead  taken  into 
le  uZ  may  produce  colic,  and  that  the  ingestion  of  the  nitrate  acetate, 
citrate  or  trrtJate  of  lead,  is  capable  of  exciting  the  same  effect    Dr.  Thomson 
e  pTSed  these  facts  by  L^sumlng  that  tl^.  oxide  of  lead  ™- 
acid  in  the  lungs,  and  was  thus  converted  into  carbonate ;  and  that  the  acetate, 
:teate  and  tartat^,  were  decomposed  in  the  alimentary  o™^,  ™d  co^^^^^^e^ 
into  cibonates.    But  it  appears  to  me  to  be  much  more  ^™pl«  f  ^  c"^^^^^^^^^ 
tent  with  analoKV  to  admit  that  these  preparations  are  of  themselves  capable  ot 
prod"  g  S^    to  assume  that  fhey  undergo  the  changes  l-o -ppose 
Moreover,  in  some  instances  in  which  colic  was  produced,  it  is  un  ikely 
that  these  changes  would  have  occurred,  owing  to  the  excess  of  acid  taken 
with  the  salt  of  lead.    [Acetate  of  lead  given  with  an  excess  of  ac*c  a^id  ^ 
produced  all  the  effects  of  lead  poisonmg ;  a  sufficient  proof  that  Dr.  i  bomson  s 
assumption  is  unfounded. — Ed.]  . 

b.  Lead  ar(hralffv,  cM  by  Sauvages  is  charac- 

terised  by  sharp  pains  in  tlie  limbs,  unaccompamed  by  either  redness  or 
swelling,  not  precisely  following  the  track  of  the  nervous  cords-constant  but 
becoming  acute  by  paroxysms,  diminished  by  pressure,  increased  by  motion, 
and  accompanied  by  cramps  with  hardness  and  tension  of  the  painful  parts. 
Lead  arthralgy  is  most  readily  distinguished  from  other  kinds  of  arthralgy  by 
the  discolouration  of  the  gums  which  accompames  poisoning  by  lead,  ilie 
disease  appears  to  be  a  purely  nervous  lesion  No  anatomical  changes  have 
been  recognised  in  the  affected  parts,  though  Devergie  has  detected  lead  m  the 
muscles  of  a  patient  who  suffered  with  it.  ,    .    ,  ,      ,       e     ^  ^ 

c  Lead  or  saturtnne  paralysis  is  characterised  by  a  loss  of  voluntary 
motion,  owing  to  the  want  of  contractility  of  the  muscular  tibres  of  the 


VOL.  T. 


1  Lond.  Med.  Gaz.  v.  538,  aud  x.  689. 
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FiQ.  139. 


affected  parts.  Tt  may  happen  in 
both  upper  and  lower  extremities, 
though  more  frequently  in  the 
former ;  and  it  affects  tlie  extensor 
more  than  the  flexor  muscles,  so 
that  the  hands  are  generally  bent 
on  the  arms,  which  hang  dangling 
by  the  side.  Frequently  pain  is 
experienced  in  the  paralysed  part, 


Wrist-drop  and  Emaciated  Condition  of  the  ^'^^  sometimes  m  the  region  of  the 
Flexors  of  the  Thumb  in  tlie  Paralysis  from  spine  also.  On  examining  the 
Lead.  (M.  Hall.)  bodies  of  persons  who  have  died 

while  labouring  under  this  disease,  no  lesion  has  hitherto  been  discovered  in  the 
spinal  marrow.  The  muscles  of  the  affected  limb  are  observed  to  be  wasted 
aud  very  ])ale,  and  have  sometimes  the  appearance  of  a  white  fibrous  tissue. 

Paralysis  of  sensation  is  called  lead  aiiCBsthesy.  It  may  accompany  the 
paralysis  of  motion,  or  may  exist  without  it.  Lead  paralysis  may  occur  with- 
out cohc,  or  it  may  come  on  while  the  patient  is  suffering  with  it,  but  in 
general  it  succeeds  colic.  When  recent,  it  is  distinguished  from  other  kinds 
of  paralysis  by  the  blue  line  on  the  gums  before  described. 

d.  Disease  of  the  hraiii  caused  by  lead;  Lead  or  saturnine  encephalo- 
pathij.—T\\\i  malady  is  characterised  by  a  lesion  of  one  or  more  of  the  cerebral 
functions.  There  are  four  forms  of  it.  In  the  first  or  delirious  form,  deh- 
rium,  either  tranquil  or  furious,  is  the  leading  feature  of  the  disease.  In  the 
second  or  comatose  form,  coma,  more  or  less  profound,  characterises  it.  In 
some  cases  it  is  accompanied  with  slight  delirium.  In  the  third  or  convulsive 
form,  convulsions  are  the  principal  character  of  the  malady.  They  may  be 
partial  or  general, — they  may  constitute  epilepsy,  or  they  may  be  epdeptiform 
or  cataleptiform ;  that  is,  they  ma,y  resemble,  though  they  do  not  exactly  con- 
stitute, true  epilepsy  or  catalepsy.  Lastly,  in  the  fourth  form  of  encephalopathy 
we  have  the  reunion  of  the  delirious,  comatose,  and  convulsive  forms.  These 
functional  lesions  are  not  always  accompanied  by  anatomical  alteratioiis  in 
the  conditions  of  the  brain.  Chemical  analysis,  however,  has  detected  lead  in 
the  brain. 

Modus  Operandi. — Tiedemann  and  Gmehn^  found  lead  in  the  blood  of 
the  splenic,  mesenteric,  and  hepatic  veins  of  dogs  killed  by  the  acetate  ;  they 
also  found  it  in  the  contents  of  the  stomach  and  intestines,  but  neither  in  the 
chyle  nor  the  urine.  Wibmer^  detected  it  in  the  liver,  muscles,  and  spinal 
cord.  More  recently  Orfila'^  has  recognised  lead  in  the  liver,  spleen,  and 
urine  of  animals  poisoned  by  a  salt  of  this  metal.  The  local  or  corrosive  ac- 
tion of  the  soluble  salts  of  lead  depends  on  the  affinity  of  these  bodies  for  the 
organic  constituents  of  the  tissues  {vidiQ  j^lnmhi  acetas).  The  remote  effects 
of  lead  probably  depend  on  the  local  action  of  the  absorbed  metals  on  the  parts 
whose  functions  are  disorderedi  The  detection  of  lead  in  the  brain,  spinal 
cord,  anri  muscles  of  persons  poisoned  by  a  plumbeous  salt,  supports  this  view. 
These  parts  have,  therefore,  become  chemically  altered. 

'  F 'irs.  ilber  d.  Wege  auf  welchen  Subsl.  aus  d.  May.  ins  Blut.  gelang. 
'  Chrislisun's  Trealhe  on.  Vohons. 

"  Qx'ixXjx,  .TraiU  du  To.viuoloyie,  4rue  edit.  torn.  i.  pp.  669  and  684,  1843. 


UsES>  Antidotes. 

Absorption  of  the  phnnbeons  preparations  may  be  effected  ^7  the  digestive 
organs,  by  the  respiratory  organs,  by  the  conjunctiva,  and  P'^.^b^^V.^  «  ^v 
Sle  skim    Tanquereldes  Planches  endeavours  to  prove  the  ;mpossibi%  o^^ 

absorption  bv  the  latter;  but  his  arguments  l'^\f''f''''\Z\^m 
opposed  to  ordhiary  experience.  The  poisonous  effects  of  lead  niay  ar  se  ftom 
the  introduction  of  the  plumbeous  particles  into  the  stomach  a  ong  with  articles 
of  food  and  drink;  or  into  the  air-passages,  m  the  form  of  dust  or  vapour 
along  with  the  air  ;  or  from  their  application  to  the  conjunctiva,  skin,  or  ulcer  . 
Hence  the  persons  most  liable  to  these  effects  are  those  whose  occu- 
pations bring  them  in  contact  with  this  metal;  for  example  painters^ 
plumbers,  roSsters  and  smelters  of  lead,  the  manufacturers  of  the  plumbeous 
preparations,  glass-blowers,  potters,  and  lapidaries.  Lead  is  eliminated 
from  the  system  by  the  urine,  by  the  skin,  by  the  milk,  and  probably  by 

the  bowels.  ,  ,.        n  ^    3  „^ 

Uses.— The  general  objects  for  which  the  preparations  of  lead  are  em- 
ployed in  medicine  have  been  already  pointed  out  (see  ante,  p.^i9U.)  iHe 
nitrates  and  acetates  of  lead  have  been  used  as  disinfectants.  Durmg  then- 
ad  ministration,  attention  must  be  paid  to  the  condition  of  the  gums,  the  sto- 
mach, and  the  bowels,  as  we  find  traces  of  their  injurious  effects  m  these  organs. 
Especial  attention  should  be  paid  to  the  appearance  of  the  blue  line  on  the 
gums.  Constipation  is  a  very  frequent  result  of  the  medicinal  employment  ot 
lead.  Loss  of  appetite,  indigestion,  and  griping  pams,  are  also  often  noticed. 
The  tendency  to  colic  is  diminished,  according  to  Dr.  A.  T.  Thomson,  by  con- 

ioiuing  acetic  acid.  ,  .  ,   ,  j   j.  ^.i 

Antidotes.— There  are  two  classes  of  agents  which  lessen  or  destroy  tlie 
^  poisonous  effects  of  lead;  these  are  sulphuretted  hydrogen  and  the  so  ub  e 
metallic  sulphurets,  on  the  one  hand;  and  sulphuric  acid  and  the  soluble 
sulphates,  on  the  other.    The  first  render  lead  inert,  by  formmg  with  the  lead 
salts  the  black  inert  sulphuret  of  lead,  PbS ;  the  second  do  so  by  giving  rise 
to  the  white  insoluble  sulphate  of  lead,  PbO,S03.    It  may  be_  doubted,  how- 
ever whether  this  last  mentioned  compound  be  absolutely  inert ;  for  it  is 
plausibly  stated  by  Mialhe  that  under  the  influence  of  the  alkaline  chlorides 
(common  salt,  for  example)  contained  in  the  animal  fluids,  the  sulphate 
becomes  partially  or  wholly  converted  into  chloride  of  lead,  PbO,S03  +  NaCl 
=  PbCl,-fNaOS03,  which  being  soluble  is  capable  of  becoming  absorbed 
and  of  acting  deleteriously  on  the  system.    Moreover,  the  alkaline  acetates,  as 
of  ammonia  and  hydrochloric  acid,  dissolve  sulphate  of  lead.    The  soluble 
metallic  sulphurets,  on  the  other  hand,  cannot  be  extensively  used  as  antidotes, 
as  they  are  themselves  energetic  poisons  :  Eayer  found  tha,t  their  internal  use 
was  not  so  successful  as  chemical  reasoning  had  led  him  to  expect.  The 
following  are,  I  believe,  the  best  antidotal  means  of  counteracting  lead 

poisoning: —  a  i   •  • 

1.  Antidotal  treatment  of  acute  lead  j)oisoning.  —  Administer  large 
quantities  of  diluents  acidulated  with  sulphuric  acid  or  holding  in  solution 
some  soluble  alkaline  or  earthy  sulphate,  as  sulphate  of  soda,  sulphate  of  mag- 
nesia or  alum.  Dr.  Alfred  Taylor  recommends  a  mixture  of  sulphate  of  mag- 
nesia'and  vinegar  to  be  administered  in  poisoning  by  white  lead  (carbon\3te  of 
lead).  The  acetic  acid  of  the  vinegar  dissolves  the  lead,  which  is  immediately 
rendered  insoluble  by  the  sulphate  of  magnesia.    If  vomiting  have  not  already 
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come  6n,  the  poison  should  be  evacuated  Irom  the  stomach  by  the  means 
before  recommended. 

2.  Antidotal  treatment  of  chronic  poisonitif/  hy  /mrf.— This  method  of 
treatment  appHes  to  the  lead  diseases  before  mentioned,  as  well  as  to  all  cases 
in  wFiich  patients  are  suffering  from  the  primary  eifects  of  lead.  Immerse  the 
patient  in  the  sulphuretted  bath,  prepared  by  dissolving  sulphuret  of  potassium 
in  warm  water.  This  immediately  converts  all  the  oxide,  carbonate,  or  other 
salts  of  lead  deposited  on  the  skin,  into  the  brown  or  black  sulphuret  of  lead. 
The  reaction  of  a  monosulpliuret  of  potassium  on  oxide  of  lead  is  as  follows  :— 
PbO  +  KS  =  PbS  +  K0.  If  the  oxide  of  lead  be  combined  with  an  acid,  this 
unites  with  the  potash,  KO,  to  form  a  salt.  If  a  polysulphuret  of  potassium, 
say  tersulphuret,  KS^  be  substituted  for  the  monosulphuret,  two  equivalents 
of  sulphur  S^,  are  disengaged.  The  brown  or  black  incrustation  of  sulphuret 
of  lead  is  to  be  removed,  while  the  patient  is  in  the  bath,  by  the  use  of  a  good 
stiff  flesh  brush  and  soap  and  water.  The  patient  should  be  then  re-dipped 
in  the  sulphuretted  ba,th,  and  the  scrubbing  process  again  resorted  to.  These 
proceedings  should  be  continued  until  the  skin  no  longer  becomes  discoloured 
by  the  sulphuretted  bath.  In  this  way  the  lead  deposited  on  the  skin  is  ren- 
dered insoluble  and  inert,  and  its  absorption  prevented.  In  a  few  days  it 
will  be  found  that  the  sulphuretted  bath  will  again  give  rise  to  the  dark  in- 
crustation, a  fact  which  proves  that  either  the  lead  is  excreted  by  the  skin 
(see  ante,  p.  191,  foot-note),  or  that  a  portion  of  lead  had  before  escaped  the 
action  of  the  sulphuretted  solution.  These  baths,  therefore,  should  be  repeated 
every  few  days  for  several  weeks, — until,  in  fact,  their  use  is  unattended  with 
discolouration  of  the  skin.i  By  these  means,  relapses  of  the  malady,  arising 
from  the  absorption  of  this  metal  from  the  cutaneous  surface,  are  prevented. 

The  internal  antidotal  treatment  consists  in  the  use  of  water  acidulated  with 
sulphuric  acid  {sulplmric  lemonade),  or  of  solutions  of  the  soluble  alkahne 
and  earthy  sulphates  (sulphates  of  soda  or  magnesia,  or  alum).  Mr.  Benson^ 
used  with  great  benefit,  as  a  preventive  for  the  workers  in  lead,  treacle  beer 
acidulated  with  sulphuric  acid ;  the  formula  for  which  is  as  follows  : — 

Treacle,  15  lbs.  ;  Bruised  Ginger,  \  lb. ;  Water,  12  gallons ;  Yeast,  1  quart ;  Bicarbonate 
of  Soda,  1|  oz. ;  Oil  of  Vitriol,  1^  oz.  by  weight.  Boil  the  ginger  in  two  gallons  of  water, 
add  the  treacle  and  the  remainder  of  the  water  (hot),  put  the  whole  in  a  barrel,  and  add 
the  yeast.  When  the  fermentation  is  nearly  over,  add  the  oil  of  vitriol,  previously  mixed 
with  eight  times  its  weight  of  water  :  lastly,  the  soda  dissolved  in  one  quart  of  water.  It 
is  fit  for  use  in  three  or  four  days.  The  soda  gives  briskness,  and,  saturating  one  half  of 
the  acid,  forms  sulphate  of  soda. 

Instead  of  sulphuric  acid  and  the  sulphates,  ChevaUier  and  Eayer  proposed 
the  use  of  the  sulphurous  or  hepatic  waters,  or  of  an  artificially  prepared  solu- 
tion of  sulphuretted  hydrogen,  or  sulphuret  of  potassium.  But,  as  before  stated, 
the  practical  success  was  not  in  proportion  to  the  theoretical  anticipations. 

[Of  late,  iodide  of  potassium  has  been  somewhat  extensively  used  in  the 
treatment  of  chronic  poisoning  by  lead,  and  with  variable  success.  The  iodide 
is  supposed  to  act  by  ehminating  the  lead  through  the  urinary  secretion.  Dr. 
Swift,^  U.S.,  states  that  saturnine  poisoning  has  been  treated  in  the  New 

'  Dana,  Lead  Diseases,  p.  360;  also,  Bennett,  Lancet,  April  1846. 
2  Lancet,  Dec.  17,  1842. 

^  Med.  Times  and  Gaseile,  Aug.  26,  1854,  p.  223. 
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York  Hospital  by  iodido  of  potossiura  in  twentj-thi-ee  -=7='.      7'^ JLl 

a„al.v..s.  and  the  investigation  established  '^^^^       ^^ni  in  the 

elinnnatal  from  the  ^P'-      ''j^"^^^^^^^  of  the 

urine.    In  no  case  was  tne  lead  detectea  „         Outram  and  the 

while  under  treatment,  and  the  other  sligMly  so.  patien^^^^^^^^^^^ 
from  coryza  and  gastric  disturbance  for  a  few  days;  ^-it  the  tieatment  wa^^ 
only  suspended  fSr  a  short  time.    One  patient  was  ^nder     e  mflaence  o 
the  iodide  of  potassium  for  six  months,  one  for  five  and  a  half,  and  anotHer 


ifcTe  6  te  urine  was  exam       shortly  after  the  treatment  was  com- 
menced and  merely  a  trace  of  lead  was  detected..   The  q^f.^  ^  - 
creased  until  it  was  clearly  shown  both  m      ^{f' .^f.f]!'''^^^^^^^  ^as 
patient  convalesced,  it  disappeared  entirely  and  the  ^^^^^^^^^ 
found  abundantly  in  the  saliva.    In  Case  5,  we  did  no  ^^^^^^^^^^ 
of  lead  poisoning  until  after  the  patient  had  been  P^^^  i^pon  ^eatr^^^^^ 
constitutional  syphilis.  While  under  this  treatment,  a  well-defined    blue  Ime 
appeared  upon  the  gums.    The  urme  was  then  exammed,  and  found  to  con 

Of'the  twenty-three  cases  treated  by  iodide  of  potassium,  sixteen  were 
disci  ar^ed  3   and  three  so  far  relieved  as  to  be  able  to  resume  their 
"^i^Xn.  are  still  under  treatment,  and  are  g^f    [  — 
Thirteen  of  the  patients  suff^ered  from  lead  colic,  complicated  with  neuralgia, 
antwja,  &c. ;  four  had  paralysis  of  the  wrists,  and  m  six  the  paralysis  was 

^'Besid'^l'^Areatment  of  lead-poisoning  by  chemical  af^otes,  oUier  re- 
medial agents  usually  require  also  to  be  employed  especially  cathartics  and 
Tiates     The  best  cathartics  (in  addition  to  the  sulphates  above  mentioned) 
are  castor  and  croton  oils ;  although  many  practitioners  rely  on  a  eombination 
of  sulphate  of  magnesia  and  senna.    Croton  oil  whch  was  recommended  by 
Dr.  Knglake,  has  proved  most  successful  in  the  hands  of  Rayer,  Tanquerel 
Andral,  and  others.    Opium  is  used  with  great  benefit  to  reheve  pain  and 
cramps.    When  vomiting  is  very  troublesome,  and  liquid  medicines  do  not 
remain  on  the  stomach,  we  may  give  the  compound  extract  of  colocynth  or 
croton  oil,  with  opium,  in  the  form  of  pill.    In  several  cases  m  which  the 
pulse  was  full  and  strong,  the  face  flushed,  and  the  tongue  furred  and  dry, 
I  have  used  blood-letting  with  evident  advantage. 

In  the  after-treatment  of  lead  paralysis  there  are  two  important  remedies^ 
which  deserve  trial,  namely  strychnia,  or  the  alcoholic  extract  of  nux  vomica, 
and  electricity.  They  require  to  be  cautiously  but  persevenngly  employed. 
Mercury  has  been  recommended  by  Dr.  Clutterbuck. 
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130.  PLUMBI  OXYDUM.- OXIDE  OF  LEAD. 

Formula  PbO.    Equivalent  Weight  112. 

History. — The  ancients  were  acquainted  with  oxide  of  lead.  Hippocrates' 
employed  the  semi- vitrified  oxide  {litharge,  \Sapyvpov).  Dioscorides^  and 
Pliny3  both  mention  htharge  :  the  latter  calls  it  molyhdmm. 

Preparation. — Lead,  when  heated  in  the  air  so  as  to  be  converted  into 
vapour,  burns  with  a  white  light  and  forms  oxide  of  lead,  which,  when  thus 
obtained,  is  called  ^oe^ws  of  lead  (Jores  plumbi).  If  melted  lead  be 
exposed  to  a  current  of  air,  it  is  rapidly  oxidated  and  converted  into  the 
protoxide  of  this  metal.  The  oxidated  skimmings  are  denominated  massicot. 
These,_  when  fused  at  a  bright  red  heat,  are  separated  from  some  intermixed 
metallic  lead ;  the  fused  oxide  forms,  on  sohdifying,  a  brick-red  mass,  which 
readily  separates  into  crystalline  scales  :  these  constitute  litharge  [lithargy- 
rum.)  Litharge  is  obtained  as  a  secondary  product  in  the  cupeilation  of  ar- 
gentiferous lead.  The  alloy  is  melted  on  a  porous  vessel,  called  a  test  or  ctqyel 
{cineritum),  and  exposed  to  the  blast  of  a  bellows,  by  which  the  lead  is 
oxidised,  half  vitrified,  and  driven  off  into  hard  masses  of  a  scaly  texture,  and 
in  that  state  is  called  litharge  or  silver  stoned 

Properties. — Oxide  of  lead  appears  to  be  both  dimorphous  and  amorphous. 
TJius  it  occurs  in  tlie  form  of  pale  yellow  rhombic  octohedra  (dodecahedra  ?), 
in  that  of  red  cubes,  and  also  in  that  of  a  red  amorphous  powder.  Both 
Houton-Labillardiere  and  Payen  have  obtained  anhydrous  oxide  of  lead  in  the 
form  of  white  crystals.  Its  colour  may  be  white,  yellow,  or  reddish,  according 
to  the  mode  of  preparation.  As  usually  met  with  it  is  a  pale  yellow  or 
reddish-yellow  powder.  There  are  several  commercial  forms  of  it.  One  of 
these  is  yellow,  and  is  termed  massicot  {ceriissa  citritm).  When  semivitrified 
{])li.imhi  oxydum  semivitreum,  j)lm7ibi  oxydtim,  D.),  it  is  called  litharge 
{lithargyrum).  This  occurs  in  the  form  of  yellow  or  reddish  scales  or  flakes, 
and,  according  to  its  colour,  is  called  gold  litharge  [lithargyrum  aurenm 
vel  chrysitis ;)  ox  silver  litharge  [lithargyrum  argentum  vel  argyritis.) 
According  to  Leblanc  red  or  gold  htharge  does  not  owe  its  colour  to  the  pre- 
sence of  minium ;  for  if  it  be  melted  and  cooled  suddenly  it  remains  yellow, 
whereas  if  it  be  cooled  slowly  it  acquires  a  red  colour.  Oxide  of  lead  is  fusible, 
and  at  a  very  high  temperature  volatile.  It  is  almost  insoluble  in  water.  It 
is  said  that  this  liquid  will  take  up  about  -T-oVo-th  part  of  oxide,  and 
that  it  acquires  therefrom  alkaline  properties.  Oxide  of  lead  combines  with 
alkalies  and  earths,  forming  salts  called  phimhiti's. 

Characteristics. — Heated  on  charcoal  by  the  blow-pipe,  it  is  readily  reduced 
to  the  metallic  state.  It  is  blackened  by  hydrosulphuric  acid,  forming  sul- 
phuret  of  lead,  PbS.  It  is  dissolved  by  dilute  nitric  acid,  forming  a  solution 
of  nitrate  of  lead,  PbO,NO^,  whose  characteristic  properties  have  beoi  already 
stated.  The  varieties  of  the  oxide  are  distinguished  by  their  physical  pecu- 
liarities. 


1  Da  Mori).  MuJ.  ii. 

2  IJb.  V.  cap.  cii. 
Uisl.  Nat.  xxxiv.  53. 

Watsou's  Cheni.  Essays,  iii.  325,  6tli  edit. 


Eed  Oxide  of  Lead  :— History. 
CoMi>osmoN.-OKide  of  lead  is  thus  composed 

V    m      Per  Cent.         Berzelias.  BerUiur. 
Moms.    hq.  m.     rer  oou.  . 
1  104  92-857    «2'b28    «^ 

OxygcQ   i    °    J_   

OxuloofLead   T          ^   100  000    100  000    lOOO 

PuiuTY.-The  oxide  Of  lead  is  enumerated  among  the  articles  ot  Materia 
Medica  in  the  London  Pharmacopoeia.  iwhvdro- 

It  is  almost  entirely  soluble  in  diluted  ff^^^J^:^  ^iSSwtiS  a^d  is 
sulphuric  acid.    That  which  ;s  Precipita  ed  from  this  sol^^^^^^^^  oxide  dissolved  m 

dissolved  by  an  excess  of  the  precipi  ant.    From  WO  S^^^^^  «  obtained  in  the 

nitric  acid,  and  the  solution  .precipitated  by  ^ulphate  ot  soda, 

dry  precipitate  135  grains  of  sulphate  ot  f  ad.-/^AJ.o;2*.        ^       ^^^e  and  a  half  ot 
Fifty  grains  dissolve  entirely,  without  <?ffe"«^^^^f^3^"  ^J^.^^^^  of  soda, 

pyroligneous  acid;  and  the  solution,  precipitated  by  53  giams      I  P 
remains  precipitable  by  more  of  the  test.-Fk.  M. 

The  presence  of  a  cavbonate  would  be  iudicated  by  effervescence  on  the 

addition  of  acetic  acid.  ^  ,  ,  i  •    ,i    p  _      .r.^nnnr  or  fine  dust,  it 

Physiological  EFFECXS.-Inhaled  m  the  f°™  «f  7         t,,,  effects  of 
produces  the  betore-meutioned  constitutional  effects  of  lead.  iUe 
Lis  substance,  when  swallowed,  are  but  If    ^n"""-  J  P'°™  l.tharge 
slightly  irritant  properties,    -^l^^^^^^^.  ^  H  external  use  fu 
to  be  irritant  m  large  doses  of  halt  an  ounce. 

consequences  have  sometimes  resulted.  ,  ,.,,11^     Litharge  is  some- 

UsES.-Oxiae  of  lead  is  never  employed  mteinally. 
times  sprinkled  over  ulcers,  as  an  astringent  and  ^^;^,^^^airum 
pharmacy,  it  is  used  in  the  preparation  of  cmpla.t  um  plumbi,  cei 
..aponis,  acetas  plumhi,  and  liquor  plumhi  diacetatis. 

1.  EMPIASTRIM  IITHARGYRI,  D.-(Seei;..^,  Emp.lastrum  Plumbi.) 

0  r\irK  PillMBlS-  Plmnlite  of  Lime. -"^^  is  prepared  by  boihng 
oJi;S  "amof  lime.    Plumbite  of  lime  i-^Sinth  'or: 
due     The  lead  of  the  plumbite  unites  with  the  sulphur  contained  m  tiie 
ginic  substance  composing  the  hair,  and  forms  the  black  sulphuret  of  lead. 

131.  PLUMBI  OXYDUM  RUBRUM.  -  RED  OXIDE  OF 

LEAD. 

Formula  Pb30^=2PbO,Pb02.  E<iuivalent  Weight  344. 
HisTOEY -It  is  doubtful  whether  the  ancients  were  acquainted  with  this 
compound,  as  the  substance  which  Plmy^  called  minium  was  cinnabar.  He 
cWibes  however,  an  inferior  kind,  which  he  i^.m.minvum  secundartum,^ 
iul  1  h  may  be  perhaps,  the  red  oxide  of  lead.  Dioscondes^  distmgmshed 
minium  from  cinnabar.    Besides  minium,  there  are  several  other  names  for  red 

1  Christiaon,  op.  cit.  |).  509. 

2  Hist  Naluralis,  lib.  xxxiii.  cap.  40,  ed.  Valp. 

1       T    /  . 
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oxide  of  lead.  In  commerce  it  is  usually  known  as  red  lead.  It  is  sometimes 
termed  deutoxide  of  lead,  or      jdumhate  of  the  oxide  of  lead 

Natural  History.— iVai^eVe  minium  is  found  in  Yorkshire,  Suabia, 
Siberia,  and  some  other  places. 

Pkepakation.— Red  lead  is  prepared  by  subjecting  protoxide  of  ^ead 
(massicot  or  litharge)  to  the  combined  influence  of  heat  and  air,  It  absorbs 
oxygen  and  is  converted  into  red  lead.  A  heat  of  about  600°  is  necessary 
The  finest  rammm  is  procured  by  calcining  the  oxide  of  lead  obtained  from 
the  carbonate.^  [Besides  the  ''red''  there  is  also  a  superior  quality,  called 
"  Orange"  in  commerce,  the  chemical  distinction  of  which  from  the  "  red''  has 
not  been  accurately  determined.  The  value  of  the  Orange  is  ^36  per  ton  com- 
pared with  the  "Red"  at  £25  per  ton.— Ed.] 

_  Properties. — Red  oxide  of  lead  has  a  brilliant  red  colour.  By  heat  it 
gives  out  oxygen  gas,  and  is  converted  into  the  protoxide  of  lead.  Its  sp.  gr. 
is  8-62.  ^  ^ 

Characierisiics. — By  a  strong  heat  it  is  converted  into  oxygen  gas  and 
the  yellow  oxide  (PbO).  Before  the  blowpipe  on  charcoal  it  yields  first  the 
yellow  protoxide,  and  then  metallic  lead.  When  digested  in  nitric  acid,  the 
nitrate  of  the  protoxide  is  obtained  in  solution,  while  the  insoluble  brown  or 
peroxide  of  lead,  PbO^,  remains.  By  the  action  of  sulphurous  acid  on  red 
lead,  white  sulphate  of  the  protoxide  is  obtained.  2PbO,Pb02  +  SO-= 
2PbO  +  PbO,S03. 

"Entirely  soluble  in  highly-fuming  nitrous  acid;  partially  soluble  in  diluted  nitric  acid, 
a  brown  powder  being  left." -Ph.  M. 

Composition. — The  composition  of  real  or  pure  red  lead  is  as  follows  : — 

Atoms.  Eq.  Wt.  Per  Ct.  Berzelitts.   Dumas.  Atoms.   Er.Wt.   Per  Cent.  Dumas 

J^ead   3  ....  312..    90-7....    90....    90-63  \     fProtoxide    2. ...'224  ...    65-12....  64-9 

Oxygen....^....    32..     9-3  ....    10....     9-37      J  Peroxide ..  1    ...120....    34  88....  35-1 

RedLead..  1  ....  344..  1000....  100  ....  lOO'Ooj     i  1  ....  344  ....  100  00  ....  100^ 

Dumas^  has  shown  that  red  lead  of  commerce  is  not  uniform  in  composition, 
but  consists  of  variable  mixtures  of  real  red  lead  with  protoxide.  His  results 
have  been  confirmed  by  those  of  Mr.  Phillips.^  That  real  red  lead  is  not  a 
mere  mixture  of  protoxide  and  peroxide  is  apparently  shown  by  its  colour,  as 
well  as  by  the  fact  that  it  is  not  altered  by  heating  it  in  a  solution  of  acetate 
of  lead,  which  is  capable  of  dissolving  free  protoxide.  The  following  formulae 
represent  the  composition  of  different  species  of  minium :  2Pb0JPb02 ; 
Pb0,Pb02;  5PbO,Pb02;  3PbO,Pb02. 

Adulteration. — Commercial  red  lead  is  sometimes  adulterated  with  earthy 
substances  (as  brick  dust),  or  red  oxide  of  iron.  Gelis  and  Fordos  projxise 
to  detect  this  by  boiling  the  suspected  minium  in  water,  with  sugar,  and  a 
small  quantity  of  nitric  acid.  The  minium  is  entirely  dissolved  if  it  be  pure, 
leaving  the  foreign  matters. 

Physiological  Effects  and  Uses.— 'Its  effects  are  similar  to  the  protoxide 
of  lead.  It  is  but  little  employed  in  pharmacy.  The  Edinburgh  College 
directs  it  to  be  employed  in  the  preparation  of  afjua  chlorinii  (see  aiite. 
p.  385). 


'  Graham,  Elements  of  Chemistry. 

^  A7in.  de  Chim.  et  de  F/ri/$.  xlix.  398. 

'  F/iil.  Mar/.  N.  S.  iii.  125. 


0.  Lead  :-Histou.  ;  Natuhal  Histouv  ;  Pukva«at,on.  793 

132.  PLVMBI  CARBONAS.- CARBONATE  OP  LEAD. 

Formula  PbO.CO'.   Mqmvalatt  Weight  134. 
HiSTORV.-C.r»...  [ceruM.  or  white  Uad,  ™  k™wn  to  the  ancients 

preceding,  white  lead  has  also  been  known  bj  other  names  such  ^  "'"^f  ^'^^ 

'  Natural  •HisTOU..-Neutral  or  monocarbonate  \]^'^''^'°2MUe 
both  crystaUized  and  massive,  in  Scotland,  England,  &c.    It  is  called  while 

''"pREPARAnoN-Tarions  methods  are  described  for  the  preparation  of 
carWe  o™  ad,  but  the  products  obtained  by  seme  of  the  processes  differ 

from  those  procured  by  others.  , ,  •    i  v     :\x  „  «  «,^lnt^nn  of  an 

1.  Neutral  carhonate  of  lead  is  obtained  by  adding  a  «olut  on  ot  an 
alkahne  carbonate  to  a  solution  of  acetate  or  nitrate  of  lead  ^^^^^ 
lead  and  carbonate  of  potash  be  employed,  the  reactions  are  as  follows . 
PbO  A:  +  mC02  =  KO,A  +  PbO,C02.    Procured  in  this  way  it  is  defacient 
fn  y;^^:  owiig  to  the  transparency  of  the  crystalline  grains  ;  and  it  is  no 
therefor ;  fitted  for  the  use  of  the  painter,  who  requires  a  dense  and  opaque 
carbonat;.    The  compounds  which  possess  the  required  properties  expre  s^^^^^ 
by  the  term  body,  are  basic  carbonates,  composed  of  the  neutral  carbonate 

and  the  hydrated  oxide.  7  • ,   7    1  ;^ 

2.  Basic  carbonate  of  lead,  called  in  commerce  ceruse,  or  white  lead,  is 

prepared  in  various  ways.  ,    ,  ,        ,  r      v,    •  a  + 

a.  By  decomposing  a  subsalt  of  lead  by  a  stream  of  carbomc  acid.  At 
Chchy,  in  Prance,  it  is  obtained  by  transmitting  a  stream  of  carbonic  acid 
through  a  solution  of  subacetate  of  lead.     The  precipitate,  according  to 
HochLtter,  consists  of  a(PbO,  C)0^i  +  ^^0^^^     Pelouze  and  Premy^^^^^^ 
present  it  as  the  neutral  carbonate:  3PbO,A  +  2OT  =  2(PbO,CO  +PbO,A 
The  residual  neutral  acetate  of  lead  is  boiled  with  excess  of  litharge,  and 
thereby  converted  into  the  tribasic  acetate,  which  is  used  for  the  preparation 
of  another  portion  of  white  lead.    A  modification  of  the  process  has  been  em- 
ployed by  Messrs  Gossage  and  Benson,  of  Birmingham.    Piiiely  powdered 
litharge  is  moistened,  mixed  with  about  part  of  acetate  of  lead  and  de- 

composed,  during  constant  stirring,  by  carbonic  acid.  Messrs.  Button  and 
T)ver  substituted  subnitrate  of  lead  for  subacetate,  and  decomposed  by  car- 
bonic acid.  In  all  the  above  processes,  the  carbonic  acid  used  may  be  obtained 
by  the  combustion  of  coke,  or  from  a  lime-kiln.  ,  ,  ,  ,  ^ 
h  By  exposing  plates,  or  bars,  or  other  forms  of  lead,  to  the  vapour  ot 
acetic  acid,  and,  at  the  same  time,  to  air  loaded  with  carbonic  acid  gas.  In 
this  country  white  lead  is  extensively  manufactured  by  the  old  or  Dutch 

*  De  Morhis,  lib.  ii. 

2  Theophrastus's  History  of  Stones,  by  Sir  J.  Hill,  2d  edit.  p.  223,  Loud.  1774. 

'  Lib.  V.  oup.  ciii. 

'*  Uisi.  Nat.  lib.  xxxiv. 

*  Cows  de  Chimie  Generale,  t  2iidc,  p.  487,  1848. 
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process,  which,  it  is  said,  yields  a  product  superior  as  an  oil  pigment  to  that 
obtained  by  most  other  methods. 

In  the  Butch  process,  introduced  into  England  about  1780,  lead  is  cast  into  plates  or 
bars,  or  into  the  form  of  stars,  or  circular  gratings  of  six  or  eight  iuches  in  diameter, 
and  from  a  quarter  to  half  au  inch  in  thickness  five  or  six  of  these  are  placed  one  above 
another  in  the  upper  part  of  a  conical  earthen  vessel,  something  like  a  garden-pot,  in  the 
bottom  of  which  there  is  a  little  strong  acetic  acid.  The  pots  are  then  arranged  side 
by  side,  on  the  floor  of  an  oblong  brick  chamber,  and  are  imbedded  in  a  mixture  of  new 
aud  spent  tan  (ground  oak  bark  as  used  in  the  tau-yard).  The  first  layer  of  pots  is  then 
covered  with  loose  planks,  and  a  second  range  of  pots  imbedded  m  tan  is  placed  upon  the 
former ;  and  thas  a  stack  is  built  up  so  as  entirely  to  fill  the  chamber  with  alternate 
ranges  of  the  pots  containing  the  lead  and  acetic  acid,  surrounded  by,  and  imbedded  in, 
the  tan.  Several  ranges  of  these  stacks  occupy  each  side  of  a  covered  building,  each 
stack  coni;aining  about  12,000  of  the  pots,  and  from  50  to  GO  tons  of  lead.  Soon  after 
the  stack  is  budt  up  the  tan  gradually  heats  or  ferments,  and  begins  to  exhale  vapour,  the 
temperature  of  the  inner  part  of  the  stack  rising  to  110°  or  150°,  or  even  higher.  The 
acetic  acid  is  slowly  volatilised,  and  its  vapour  passing  readUy  through  the  gratings  or 
folds  of  lead,  gradually  con-odes  the  surface  of  the  metal,  upon  which  a  crust  of  subace- 
tate  is  successively  formed  and  converted  into  carbonate,  there  being  an  abundant  supply 
of  carbonic  acid  furnished  by  the  slow  fermentative  decomposition  of  the  tanners'  bark. 
In  the  course  of  from  four  to  five  weeks^  the  process  is  completed,  aud  now,  on  unpacking 
the  stacks,  the  lead  is  found  to  have  undergone  a  remarkable  change :  the  form  of  the 
castings  is  retained,  but  they  are  converted,  with  considerable  increase  of  bulk,  into  dense 
masses  of  carbonate  of  lead  :  this  conversion  is  sometimes  entire,  at  others  it  penetrates 
only  to  a  certain  depth,  leaving  a  central  skeleton  as  it  were  of  metallie  lead,  the  con- 
version being  unequal  in  different  parts  of  the  stack,  and  varying  in  its  perfection  at  dif- 
ferent seasons,  temperature,  and  states  of  the  atmosphere.  The  stacks  ai'e  so  managed 
that  they  are  successively  being  built  up  and  unpacked.  The  corroded  aud  converted 
gratings  or  cakes  are  then  passed  through  rollers,^  by  which  the  carbonate  of  lead  {white 
lead)  is  crushed  and  broken  up,  and  the  central  core  of  mel  allic  lead  {blue  lead),  if  any 
remain,  is  easUy  separated :  the  white  lead  is  then  transferred  to  the  mUls,  where  it  is 
ground  up  into  a  thin  paste  with  water,  and  is  ultimately  reduced,  by  the  process  of  elu- 
triation  or  successive  washings  and  subsidences,  to  the  state  of  an  impalpable  powder ;  it 
is  then  dried  in  wooden  bowls,  placed  upon  shelves  in  a  highly  heated  stove,  and  thus 
brought  to  the  state  of  masses  easily  rubbed  between  the  fingers  iuto  a  fine  powder,  in 
which  the  microscope  does  not  enable  us  to  discern  the  slightest  traces  of  crystalliue 
character  (Brande)." 

"If  intended  for  the  use  of  the  painter,  it  is  next  submitted  1o  grinding  with  linseed 
oil ;  aud  it  is  found  that  a  hundred-weight  of  this  white  lead  is  formed  into  a  proper  con- 
sistence with  8  pounds  of  oil,  whereas  precipitated  white  lead  requires  16  pounds  of  oil 
for  the  same  purpos&;  the  one  covering  the  surface  so  much  more  perfectly,  and  having 
so  much  more  body  than  the  other." 

"  It  is  sometimes  supposed  in  this  process  that  the  oxygen  and  carbonic  acid  required 
to  form  the  carbonate  of  oxide  of  lead  are  derived  from  the  decomposition  of  the  acetic 
acid ;  but  this  is  evidently  not  the  case,  for  not  more  than  100  pounds  of  real  acetic  acid 
exist  in  the  whole  quantity  of  the  diluted  aoid  contained  in  the  several  pots  of  each  stack ; 
and  in  100  pounds  of  acetic  acid  there  are  not  more  than  4.7  to  48  pounds  of  carbon, 
whereas  6740  pounds  would  be  reqiured  to  furnish  the  carbonic  acid  which  should  convert 
50  tons  of  lead  (the  average  weight  of  that  metal  in  each  stack)  into  carbonate  of  lead. 
There  can  be  no  doubt,  then,  that  the  carbon  or  carbonic  acid  must  come  from  the  tan, 
and  that  the  oxygen  is  partly  derived  from  the  same  source,  and  partly  from  the  atmo- 
sphere :  the  principal  action  of  the  acetic  acid  therefore  is  to  form  successive  portions  of 


'  At  one  manufactory  which  I  inspected,  the  lead  was  cast  into  rectangular  gratiujis  on  a  wooden 
mould.  In  the  act  of  cooling  the  metal  underwent  (;rvstallis;itiou  ;  a  cliaiigc  which  I  was  informwl 
was  csscutiid  to  the  success  of  thi;  process,  as  hammered  or  rolled  lead  does  not  so  readily  become 
corroded  as  the  crystallised  cast  metal. 

2  At  the  manufactory  before  alluded  to,  1  was  informed  that  tiie  process  required  from  sis  to 
twelve  weeks. 

^  In  some  manul'actories,  the  white  lead  is  separated  by  bund  from  the  residual  mclalhc  lead. 


Propeiities;  Characteristics.  ^--'^ 


.utocclateof  lead,  wlich  arc  «v*  a7-I»-_J_k/J;^n^J^"■^^^ 
is,  ho»-eTcr,  of  a  very  remnrkaUo  JesoripUo.i,  loi-  ^vm  masses  o  '"<'^  ^     ,  ;  j„  ,,„.,,„. 
au  inch  or  more  in  tliickness,  are  tlms  gradually  canver  cd        f ™°Xuiflead.  'I'lie 
^:,e,  so  that  it  due  tuue  is  allowed  there  .s  uo  ""'f '^7   "i^iron^^^  mversiou. 

t«ret;fafXr^t^^^^^^^^^^^ 

mnl-ino-  white  lead    The  principal  features  of  this  process  are,  first  the  use  ot  a  cliamoer 

introduction  of  steam  into  the  converting  chamber,  ^'^j'^' .^^^""^ Z^  T.  ^^i'.  of  vTcou 
lead  are  suspended  in  this  chamber  over  troughs  contammg  a  fluid  m  a  state  ot  viscous 
or  ac^oi  ?Sentation.    Steam-pipes  from  a  boiler  open  into  this  chamber  so  as  to  intro- 
duce aqueous  vapoui-  about  three  times  m  twenty-four-  liours.-JiiD.J 

The  presence  of  copper  in  the  lead  alters  the  appearance  of  the  resulting 
white  lead.  A  minute  quantity  of  lamp  black.indigo,  or  some  other  blue  pig- 
ment, is  usually  added  to  white  lead  at  the  time  of  grinding  it  wi  ll  oil,  o 
destroy  the  yellow  tint.  By  conversion  into  white  lead,  the  metal  usually 
sains  an  increase  in  weight  of  about  a  fourth  part.  _ 

3  By  the  mutual  action  of  lead,  water,  and  carbonic  acid,  a  hydro-carbo- 
nate of  lead  is  produced.  The  crust  formed  in  leaden  cisterns  and  pipes,  by 
the  action  of  a  pure  water  and  air  containing  carbonic  acid,  is  ot  this  kind 
(see  p  292)  [It  is  a  crystalline  compound  of  carbonate  and  liydrated  oxide 
oflead,  2(PbO,C02)+PbO,HO.-ED.]       ,  .  • 

Some  years  ago,  a  manufactory  for  white  lead,  founded  on  this  principle, 
was  established  at  Pimlico,.  but  it  was  soon  abandoned.  Granulated  lead  was 
agitated  in  water,  and  the  resulting  hydrated  oxide  of  lead  was  exposed  to  the 
action  of  carbonic  acid  (Brande).  ^  ^ 

Properties.— Both  the  carbonate  and  subcarbonates  of  lead  are  winte, 
effervesce  with  nitric  acid,  are  blackened  by  sulphuretted  hydrogen_  or  the 
hydrosulphurets,  give  out  their  carbonic  acid,  and  are  converted  into  the 
yellow  oxide,  when  heated.    By  the  aid  of  carbonic  acid,  they  are  very  slightly 

soluble  in  water.  .        ,      ^  •  r  j 

a.  Of  the  neutral  carbonate  (PbO,C02).— The  native  carbonate  is  found 
crystallised  in  forms  derived  from  a  right  rhombic  prism.  The  artificial  car- 
bonate is  a  white  amorphous  powder. 

/S.  Of  the  snbcarbo/Hites.— These  are  compounds  of  the  neutral  carbonate 
with'  the  hydrated  oxide.  They  are  dull,  white,  and  dense.  They  possess 
great  covering  power,  or  body.  The  dicarbonate  (2PbO,  C02,H0),  however, 
does  not,  according  to  BonsdorfP,  possess  the  covering  power  of  common 
white  lead.  The  smaller  the  quantity  of  hydrated  oxide  present,  the  less 
readily  does  the  subcarbonate  become  yellow  or  brownish  by  exposure  to  air 
and  hght.  Examined  by  the  microscope,  none  of  the  subcarbonates  present 
any  traces  of  crystalhne  texture. 

Characteristics. — Heated  on  charcoal  by  the  blowpipe  flame,  the  carbonates 
of  lead  yield  soft  malleable  globules  of  metallic  lead,  usually  surrounded  by  a 
small  quantity  of  the  yellow  oxide  (PbO).  Sulphuretted  hydrogen  and  the 
hydrosulphurets  blacken  them  (PbS).    They  dissolve  in  nitric  acid  with  efl'er- 


>  Pharmaceuiicnl  Journal,  1849-50,  p.  410. 
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vescciice:  the  characters  of  the  nitric  solution  have  been  already  stated  'J'iie 
Jieutral  carbonate  and  subcarbonate  are  distinguished  from  each  other  by  (luau- 
titative  analysis.  •  ^  ^ 

Composition.— All  these  compounds  contain  carbonic  acid  (CO^)  combined 
with  oxide  of  lead  (PbO).  Some  of  them  also  contain  the  hydrated  oxide 
(PbO.IiO).  The  proportion  of  carbonate  to  hydrate  appears  to  be  very 
different  in  different  preparations. 

a.  0/  the  neutral  or  monocarhonate.—'l\iQ  composition  of  the  native  as 
well  as  of  the  artificial  salt  is  as  follows .: — 

KlaprotJi.  Berzclius. 
Atoms.     Eq.  Wt.       Per  Cent.       (Native.)  (Artificial.) 

Oxide  of  Lead    1    112    83-58    83-67  83-46 

Carbonic  Acid    1    22    16-42    16-33   ,  16-54 


Carbonate  of  Lead          1    184           lOO'OO    100-00    100-00 

^.  Of  the  s?ilf carbonates. —'These  are  not  uniform  in  composition. 
According  to  both  Bonsdorff  and  Yorke,  the  crust  formed  on  lead  by  the 
united  influence  of  water  and  carbonic  acid  is  a  dicarhofiate. 


Oxide  of  Lead  

Atoms. 
  2  ... 

JEq.  Wt. 
...  224  .... 

Fer  Cent. 
..    87-86  ... 

Bonsdorff". 
...  86-51  .... 

Torke. 
89  00 

Carbonic  Acid   

  1  ... 

...    22  .... 

..     8-62  ... 

..    9  93  .... 

7-66 
,  2-83 

Water  

  1  ... 

...     9  .... 

..     3-53  ... 

..    3-55  .... 

Dicarbonate  of  Lead 

  1  ... 

...  255  .... 

.  100-00  ... 

..  99-99  .... 

.  99-49 

Its  composition,  therefore,  may  be  thus  stated  : — PbO.CO^  +  PbO^HO. 

Dr.  Christison  found  the  composition  of  the  crust  formed  on  lead  by  the 
united  agencies  of  air  and  waterto  be  3PbO,2CO^HO  =  2(PbO,C03)  +  PbO.HO. 

Commercial  white  lead  appears  to  be  somewhat  variable  in  composition. 
In  a  general  way  its  composition  may  be  stated  as  3PbO,2C02,HO,  or 
2  ( PbO,C02)  4-  PbO,HO.  But  the  proportion  of  hydrated  oxide  is  sometimes 
less  than  this. 

Hockstetier.  Mulder. 

Mag-debiirgh      Harz-  „ 
jltoms.  Eg.Wt.    Per  Ct.   manufacture,  by  manu-        Dutch.       English,  ^'''emser, 

French  process,  facture.  wnite. 

Oxideof  Lend  3  ....  33fi  ....    8638   85'87    86-42  ....    86-59....    86-16....  86-31 

Carbonic  Acid  2  ....    44....    II  SI    11-77   11-51....    11-71....    1191....  11-35 

Water   1....      9....      2  31    2  14    2-23    211....      1-93....  2-16 


White  Lead..  1  ....  389  ....  100-00    99-78    100-16  ....  100-41  ....  100-00  ....  99-82 

In  other  samples,  the  proportion  of  hydrated  oxide  appeared  to  be 
less  than  this.  In  some,  Mulder  found  5  (PbO^CO^)  +  3  (PbO,HO)  :  in 
others,  2(PbO,C02)  +  l(PbO,HO).  Eichardsoni  analysed  ten  samples  of 
white  lead,  and  found  that,  when  dried  at  ■800°  P.,  the  per  centage  quantity 
of  oxide  of  lead  varied  from  83-49  to  86*45,  and  of  carbonic  acid  from  15*83 
to  12*99. 

Purity. — Carbonate  of  lead  of  commerce  is  rarely  pure.  It  is  usually 
adulterated  with  earthy  or  metallic  sulphates  (as  of  lime,  baryta,  or  lead). 
These  are  detected  by  their  insolubility  in  diluted  nitric  acid.  Chalk  (which 
is  by  some  used  to  adulterate  it)  may  be  delected  as  follows  :— Dissolve  the 
suspected  substance  in  nitric  acid,  and  precipitate  the  lead  by  hydrosulpliuric 


'  Graham,  Elements  of  Chemistry,  p.  591. 
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acid    Boil  and  filter  the  solution,  in  which  will  be  contained  mtrate  of  lime 
(S  chalk  had  been  present),  reeognisable      "^^l^^'^'^";        are  aMed 
nonia.    Minute  portions  of  lamp  black,  nid.go  or  Pruss  an  ^ue  are  aaoea 
t"  improve  the  whiteness  of  the  comme_reial  article.    Sometimes  a  mmute  poi 
tion  of  the  hexacetate  of  lead  (6PbO,iV)  is  found  in  commercial  white  lead. 

entirely  precipitated  by  a  solution  of  GO  grs.  of  pliosphatc  of  soda.-Ph.  M. 

Physiological  Eefects.-Bs  local  effects  are  not  very  P^^^^^^^jJ^^^J^P^^^^^^^^ 
to  ulcerated  surfaces,  it  acts  as  a  desiccating  and  astnnger.  ^'^^^^^^^^  ^^^^^^ 
lowed  in  large  quantities,  it  does  not  act  as  a  local  irritant,  like  the  acetate 
Tcons^ifntioL  effects  are  similar  to  those  ot"  the  other  prep^^^^^^^^^^  o 
already  described.    It  appears  (see  ante,  p.  7  84  et  seq.)  that  carbonate  ot  lead 
Ire  CenUy  producis^colic  than  the  acetate  of  lead-a  circums  ance  vv^ich 
Dr   Chrltiso/Lnks  maybe  owing  to  the  great  f  ^^inacy  with^^^^^^^^^^ 
impalpable  powder  adheres  to  moist  membranous  surfaces,  and  the  consequent 
greater  certainty  of  its  ultimate  absorption. 

Uses.— It  is  never  administered  niternally.  _ 

Externally  it  is  employed  as  a  dusting  powder  m  excoriations  of  children 
and  lus  y  persons;  but  tlJe  practice  is  objectionable,  on  account  of  the  danger 
of  abstptL.  I.  one  case,  related  by  Kopp,^  a  child  was  destroyed  by  it. 
An  ointment  or  plaster  of  carbonate  of  lead  has  been  known  to  give  relief  m 
some  cases  of  neuralgia.^ 

MGUENTUM  PLUMBI  CARBOMTIS,  E.  D. ;    Ointment  of  Carhmate  of 
Lead.    (Simple  Ointment,  ^v-;  Carbonate  of  5>         Carbonate  of 

Lead,  reduced  to  very  fine  powder,  gnj. ;  Ointment  of  White  Wax,  lb  j.  D. 
Melt  the  ointment  with  a  gentle  heat,  then  add  the  carbonate  of  lead  gradually, 
and  stir  the  mixture  constantly  until  it  concretes,  1).)-This  ointment  is 
valuable  as  a  cooling  and  desiccating  application  to  excoriated  surfaces  or  burns. 

133.  PLUMBI  CHLORIDUM.- CHLORIDE  OP  LEAD. 

Formula  PbCL    Bqtcivalent  Weight  139-5. 
History.— This  compound  was  formerly  called  corneum  or  horn 

^^^Natuual  Histoky.— Native  chloride  of  lead  (PbCl),  called  coiunnite, 
occurs  in  acicular  crystals  in  the  crater  of  Mount  Vesuvius. 

Corneous  lead,  also  called  chloro-carbonate  of  lead,  is  found  near  Matlock  in  Derbysbirc, 
and  at  otber  places.   Its  formula  is  PbCl+PbO^CO^.  _ 

Mendipite  or  oxicUonde  of  lead,  has  been  found  at  Cbui-cbill,  in  the  Mendip  Hills  of 
Somersetshire.   Its  formula  is  PbCl,2PbO. 

Preparation. — ^This  preparation  is  not  noticed  in  any  of  the  Pharmacopoeias. 
The  formula  of  the  former  London  Pharmacopoeia  is  subjoined. 
Take  of  Acetate  of  Lead,  ^xix.;  Distilled  Water,  boiling,  Oiij.;  Chloride  of  Sodium, 


'  Richter,  Ansf.  Arzneim.  iv.  613. 
.Jnu,rn.  de  Fharm.  xx.  fi03. 
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3vj.    Dissolve  the  Acetate  of  Lead  and  Chloride  of  Sndinm  Qor.n,.,.<  i    n    r         •  * 
thZ-ee  piuts  of  Distilled  VVater,  and  the  latter  in  one  pfnt  TbL,?  ^^i^^^^^^  '^^rcn'tl'e 
cX^and'dl'^!'^  '  ''''''  ''''''      precipitated  with  di.tiUed  water  whea  it  is 

In  this  process  one  equivalent  of  acetate  of  lead  is  decomposed  by  one 
equivalent  of  chloride  of  sodium ;  one  equivalent  of  chloride  of  lead  is  pre- 
cipitated, and  one  equivalent  of  acetate  of  soda  remains  in  solution.  PbO,A 
+  NaCl=PbCl  +  NaO,A.  Hydrochloric  acid  occasions  the  precipitation  of 
more  chloride  of  lead  after  the  action  of  chloride  of  sodium  is  over  •  so  that 
there  must  be  some  compound  of  lead  in  solution.^  ' 

PiioPERtiEs.— It  is  a  white  crystalline  powder  {mar/is lev ium  plumU  vel 
magiHterinm  saturni  crollii),  soluble  in  thirty  parts  'of  cold  or  twenty-two 
parts  of  boding  water.  When  heated  it  fuses;  and  by  coohng  forms  a  semi- 
transparent  horny-like  mass,  called  horn  lead  {phimhum  corneum). 

_  Characteristics.— li^  aqueous  solution  causes  a  white  precipitate  with 
nitrate  of  silver,  soluble  in  ammonia  but  insoluble  in  nitric  acid ;  hence  it  is 
shown  to  be  a  chloride.  The  solution  is  known  to  contain  lead  by  the  before- 
mentioned  tests  for  this  metal. 

It  is  sparingly  soluble  in  cold,  bnt  very  soluble  in  boiling  water,  the  chloride  bein^' 
almost  entirely  deposited  in  crystals  as  the  solution  cools.  Ou  the  addition  of  hydrosuf 
phuric  acid  it  is  blackened  like  the  other  preparations  of  lead. 

Composition. — The  following  is  its  composition  : — 

Atoms.       Eq.  Wt.      Per  Cent.       J.  Bavij.  Dbbereiver. 

Lead   1    104    74-55    74-22    75-76 

Chlorine    1    35-5    25-45    25-78    24  24 


Chloride  of  Lead    1    139-5    100-00    100-00    100-00 

Physiological  Effects. — Chloride  of  lead  acts  topically  as  an  astringent 
and  caustic.  It  combines  with  the  albumen  and  fibrine  of  the  animal  tissues 
and  fluids,  forming  compounds  insoluble  in  water.  It  is  also  stated  to  have 
a  paralysing  and  anodyne  local  effect.  ■  After  its  absorption  it  produces 
the  effects  of  the  compounds  of  lead,  which  have  been  already  described. 
[The  chloride  of  lead  may  give  rise  to  the  usual  effects  of  chronic  lead  poison- 
ing. In  recently  examining  one  of  the  waters  from  the  Surrey  Sands,  we 
obtained  as  much  as  three  grains  of  chloride  of  lead  from  an  imperial  i^allon 
of  the  water.  It  was  a  water  remarkably  free  from  saline  ingredients"  con- 
taining no  carbonate,  and  only  a  minute  trace  of  sulphate  of  lime.  The 
chlorides  were  in  rather  large  proportion,  and  consisted  chiefly  of  common  salt, 
the  principal  mineral  ingredient  of  the  water,  and  chloride  of  lead.  The  water 
was  pumped  up  into  a  leaden  cistern  from  which  the  house  was  supi)lied. 
It  was  clear,  free  from  any  trace  of  hydrocarbonate,— but  the  tests  for  lead 
indicated  the  presence  of  a  salt  of  tliat  metal,  dissolved  in  the  water  in  small 
proportion.  Eright  lead  immersed  in  it  for  tM'o  weeks  produced  no  percep- 
tible change.  The  chloride  had  doubtless  been  formed  and  dissolved  at  the 
expense  of  the  chloride  of  sodium,  while  there  was  no  cai-bonate  or  sulphate 
present  in-  sufficient  quantity  to  prevent  this  chemical  action.  There  was 
reason  to  believe  that,  in  one  member  of  the  household  at  least,  the  use  of 
this  water  had  been  attended  with  injurious  consequences. — Ed.] 


'  Phillips,  Transl.  of  P harm.  4th  edit. 
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UsES-According  to  Mr.  Tuson;  it  is  a  valuable  ^^^'^J^;^^ 
cancerous  aflectious.^  It  both  allays  pain  and  restrains  ™"  ^^id  actic^^^^^  in 
hysterical  hypert^sthesia  of  the  breast,  and  in  cases  where  PJ^^"  /^^^^^^^^^^ 
the  pressure  of  a  tumour  on  the  nerves  ol  the  part,  it  proves  highly  success  ui. 
It  is  also  useful  in  allaying  inflammation. 

UsE.-Tt  is  employed  in  the  form  both  of  solution  and    of  o  t 
n,ent.    The  .olntl  is  prepared  by  dissolving  one  f-^.^-^^^l^^f 
in  a  pint  of  water.    The  ointment  consists  ot  5J.  of  chloride  and  3j  ot  simple 

AN'riDOTES.-These  are  the  same  as  those  given  in  other  forms  of  lead 
poisoning. 

134.  PLUMBI  lODIDUM.  -  IODIDE  OP  LEAD. 

Formula  Pbl.    Equivalent  Weight  230. 
History.— This  compound  was  introduced  into  medicine  by  Cottereau  and 
PRE^lrTioN.— The  three  Colleges  give  directions  for  the  preparation  of  it. 

The  London  College  orders  of  Acetate  of  Lead,  Byiij-  ;\  Iodide  of  Potassium,  ;  Dis- 
tiUed  Water  ^0^^.  1  Dissolve  the  Acetate  of  Lead  in  six  pints  of  the  Water,  and  strain ; 
ard  to  thesJ  adfthi  Iodide  of  Potassinm  first  dissolved  in  two  pints  of  the  water.  Wash 
what  is  pScipTated  with  cold  distiUed  water,  and  dry  it.    Keep  the  compound  from  light. 

By  the  mutual  action  of  one  equivalent  of  dry  acetate  of  lead  and  one 
equivalent  of  iodide  of  potassium,  we  obtain  one_equivalent  of  iodide_oi  lead 
and  one  equivalent  of  acetate  of  potash.  Pb,0 A  +  KI  =  Pbl  +  KO  A.  The 
reacting  proportions  of  iodide  of  potassium  and  crystalhsed  acetate  oi  lead 
are  165  parts  of  the  former  and  190  parts  of  the  latter.  [These  are  about  the 
proportions  recommended  by  the  London  College.— Ed.] 

If  excess  of  acetate  of  lead  be  employed,  a  portion  of  oxiodide  ot  lead 
^Pbl  PbO)  is  precipitated  with  the  iodide,  and  if  a  deficiency,  a  compound  of 
iodide  of  lead  and  potassium  is  retained  in  solution  (2KI,3Pbl.)  If  the  acetate 
of  lead  employed  to  decompose  the  iodide  of  potassium  be  contaminated  with 
subacetate  (as  the  sugar  of  lead  of  commerce  usually  is)  a  portion  of  oxiodide 
of  lead  (PbI,PbO)  precipitates  along  with  the  iodide.  This  may  be  prevented 
bv  carefully  saturating  the  subacetate  with  acetic  acid.  But  if  excess  of  acetic 
acid  be  used,  the  precipitated  iodide  of  lead  contains  a  slight  excess  of  iodine 
{super iodide  of  lead.) 

The  Minhurgh  College  orders  of  Iodide  of  Potassium,  and  Nitrate  of  Lead,  of  each,  5j. ; 
Water,  Oiss. ;  dissolve  the  salts  separately,  each  in  one  half  of  the  water ;  add  the  solu- 
tions •  'collect  the  precipitate  on  a  filter  of  linen  or  calico,  and  wash  it  with  water.  Boil 
the  powder  in  three  gallons  of  water  acidulated  with  three  fluidounces  of  pyroligneous 
acid  Let  any  undissolved  matter  subside,  maintaining  the  temperature  near  the  boihng 
point ;  and  pour  off  the  clear  liquor,  from  which  the  iodide  of  lead  will  crystallise  on 
coolin"". 

The  Dublin  College  adopts  the  Edinburgh  proportions,  but  orders  two  pints  of  distilled 
water.  Dissolve  with  the  aid  of  heat  the  nitrate  of  lead  in  a  ]iint,  and  the  iodide  of  polas- 
sium  in  half  a  pint  of  the  water,  and  mix  the  two  solutions  when  cold.  Decant  the  clear 
solution  when  the  precipitate  has  subsided,  and  having  transferred  the  latter  to  a  filter. 


Lunvct,  .liin.  13,  18i4. 


800  INORGANIC  BODIES.-  Iodide  op  Lead. 

wash  it  with  «ic  remainder  of  the  water  Finally,  dry  the  temperature  at  a  heat  not 
exceedmg  212  ,  and  preserve  it  in  a  close  bottle. 

By  the  mutual  reaction  of  nitrate  of  lead  and  iodide  of  potassium  we  ob- 
tain nitrate  of  potash  and  iodide  of  lead.  PbO.NQs -f  KI=PbI  +  KO  NO'^ 
The  reacting  proportions  are  one  atom  or  166  parts  of  nitrate  of  lead,  and 
one  atom  or  1 65  parts  of  iodide  of  potassium  ;  or  nearly  equal  weights  of  tlie 
materials  as  ordered  by  the  College.  For  pharmaceutical  purposes,  especially 
for  the  preparation  of  ointments,  the  pulverulent  iodide  is  preferable  to  the 
crystalline  or  scaly  kind. 

Propertiks.— It  is  a  fine  yellow  powder,  very  sparingly  soluble  in  cold 
water,  but  readily  soluble  in  boiling  water ;  from  which  it  is  for  the  most  part 
separated,  as  the  solution  cools,  in  the  form  of  golden  yellow,  brilliant,  small 
scales.  It  is  fusible.  It  combines  with  the  alkaline  iodides,  forming  a  class 
of  double  salts,  called  the  'plumho-iodides  or  iodo-phimbales.  Caustic 
potash  dissolves  it,  and  forms  a  colourless  plumbo-iodide  of  potassium  and 
plurabate  of  potash.^  It  is  soluble  in  acetic  acid  and  in  alcohol.  [It  also 
forms  a  colourless  solution  with  strong  hydrochloric  acid. — Ed.] 

Characteristics. — When  heated,  it  first  forms  a  yellow  vapour  {iodide  of 
lead),  and  afterwards  a  violet  vapour  {iodine),  leaving  a  residue  {lead),  which, 
•when  dissolved  in  nitric  acid,  possesses  all  the  characters  of  a  solution  of  lead. 
Boiled  with  carbonate  of  potash,  it  forms  carbonate  of  lead  and  iodide  of 
potassium. 

Composition. — Its  composition  is  as  follows  : — 

Atoms.        Eg.  Wt.        Fer  Cent.  Henry. 

Lead    1    104    45-21    45-1 

Iodine   1    125    54  78    54  9 


Iodide  of  Lead   1    230    99  99    100  0 

Purity. — It  should  be  completely  soluble  in  boiling  water. 

Pulverulent,  of  a  yellow  colour,  dissolved  by  boiling  water,  and  as  it  cools  separates  in 
shining  yellow  scales.  It  melts  by  heat,  and  the  greater  part  is  dissipated  first  in  yellow, 
and  afterwards  in  violet  vapours.  If  sulphate  of  soda  be  added  to  100  grains  of  the 
iodide  of  lead  dissolved  in  nitric  acid  diluted  with  t\vice  its  weight  of  boiling  water  (after 
the  iodine  has  been  expelled)  66  grains  of  sulphate  of  lead  are  thrown  down.  This  prepa- 
ration should  not  be  exposed  to  light. — Ph.  Lond. 

Bright  yellow:  five  grains  are  entirely  soluble,  with  the  aid  of  ebullition,  in  one 
fluidrachm  of  pyroligneous  acid,  diluted  with  a  fluidounce  and  a  half  of  distilled  water ; 
and  golden  crystals  are  abundantly  deposited  on  cooling. — Ph.  Ed. 

Phystological  Epfkgts.  a.  0}i  Animals. — Twenty-four  grains  of 
iodide  of  lead  were  given  to  a  cat  at  two  doses,  with  an  interval  of  four  hours  : 
the  animal  sufi^ered  violent  colic,  and  died  in  three  days ;  but  no  signs  of 
irritation  were  observed  after  death.^  Iodide  of  lead  was  given  in  doses  of 
from  gr.  v.  to  ^ss.  to  a  bull-dog  :  no  effect  was  observed  until  the  fifteenth 
day,  when  the  animal  refused  food,  and  kept  in  the  recumbent  posture.  He 
died  on  the  eighteenth  day,  having  swallowed  altogether  ten  drachms  and 
fifty  grains  of  iodide.  During  the  whole  period  he  had  only  three  or  four 
intestinal  evacuations.^ 


'  Diiinns,  Tmiic  de  CJiim.  ill.  379. 

"  Patoii,  Jnitrn.  da  Ckim.  iii.  41,  2iidc  Ser. 

^  Cojrswoll,  Enmij  on  Todhin,  14S. 
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^.  On  Man.-li.  effects  on  man  have  been  ^^^''f^^^^^^^^'^IJ^^J^^^^^^^^ 
does  not  appear  to  act  as  an  irritant  when  apphed  o  the  skin 
surfaces.  Under  the  continued  external  and  internal  use  of  it,  enlargements 
of  tlie  lymphatic  glands  have  disappeared,  from  which  we  mfer  a  speciftc 
influence  over  the  glandular  and  lymphatic  system.  In  some  cases  it  appeajeci 
to  occasion  irritation  of  the  stomach.  I  have  seen  constipation  induced  by  it. 
After  its  medicinal  use  for  several  weeks  I  have  not  observed  any  blue  line  on 

%|E^!llt  has  been  principally  employed  to  reduce  the  volume  of  indolent 
tumours,  especially  enlargements  of  the  cervical  axi  lary,  inguinal,  and 
mesenteric  glands,  both  scrofulous  and  syphilitic.  In.  these  cases  it  should 
be  simultaneously  employed  internally  and  externally.  I  have  also  given 
it  in  suspected  incipient  phthisis.  I  have  used  it  m  two  cases  of  enlarged 
cervical  glands,  but  without  benefit.  Yelpeaui  ^nd  others,  however,  have 
been  more  successful.  [Iodide  of  potassium  has  been  employed  with  success 
in  the  treatment  of  saturnine  diseases,  and  it  appears  to  act  by  eliminating 
the  lead  through  the  urinary  secretion  (see  ante,  p.  788.)— Ld. J  ^ 

Administration. -The  dose  is  three,  four,  or   more   grains  Dr 
O'Shaughnessv^  says,  ten-grain  doses  are  easily  borne,  without  the  sligHtest 
annoyance.    Bally  has  given  thirty  grs.  at  a  dose.    It  is  admimstered  m  the 
form  of  pill. 

UNGCENTUM  PLUMBI  lODIDl,  L.D. ;  Ointment  of  Iodide  of  Lead.  (Iodide 
of  Lead,        Lard,5viij.  M. ;  Iodide  of  Lead,  5j. ;  Ointment  of  White  Wax 
5vij.  1).  Eub  together.)— This  is  applied,  by  way  of  friction,  to  scrofulous  and 
other  indolent  swellings. 

135.  PLUMBI  NITRAS.- NITRATE  OF  LEAD. 

Formula  PbOjNO^    Equivalent  Weight  166. 

History. — This  salt  was  employed  in  medicine  two  centuries  ago.^  It 
has  had  various  names ;   such  as  niirum   saturninum,  and  plumhum 

Preparation.— The  Edinburgh  College  gives  the  following  directions  for 
its  preparation :  — 

Take  of  Litharge,  5ivss. ;  Diluted  Nitric  Acid,  Oj.  Dissolve  the  litharge  to  saturation 
with  the  aid  of  a  genile  heat.  Filter,  and  set  the  liquor  aside  to  crystallise.  Coucentrate 
the  residual  Kquid  to  obtain  more  crystals.  ,  -n  n -ntr  /^••• 

Take  of  Litliarge,  in  fine  powder,  gv.;  Pure  Nitric  Acid,  f^ij. ;  Distilled  Water,  Oiij. ; 
Dilute  Nitric  Acid,  a  sufficient  quantity.  To  the  litharge,  placed  iu  a  porcelain  dish,  add 
the  acid  with  a  pint  and  a  half  of  the  water,  and,  applying  a  sand  heat,  and  cccasioually 
stirrin"-  the  mixture,  evaporate  the  whole  to  dryness.  Upon  the  residue  boil  the  re- 
mainder of  the  water,  clear  the  solution  by  filtration,  and,  having  acidulated  it  by  the 
adciition  of  a  few  drops  of  the  dilute  nitric  acid,  evaporate  until  a  pellicle  begins  to  form 
on  its  surface.  The  heat  being  now  withdrawn,  crystals  will  form,  on  the  cooling  of  the 
solution,  which  should  be  dried  on  blotting-paper  in  a  warm  atmosphere,  and  preserved 
in  a  close  bottle. — Ph-  D. 


>  Lui{ol'8  EssaySy  by  Dr.  O'Shaughnessy,  p.  206. 
2  Ibid.  p.  207. 


J.Ul.lAt.    J).    U\l  I  . 

^  Schroder's  Chijndcal  Dinitensalury,  by  Dr.  Rowland,  pp.  109  and  255,  Loud.  16G9. 
VOL.  I.  3  P 
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The  nitric  ncitl  combines  with  the  protoxide  of  lead  to  form  the  nitrate  of 
this  metal.    PbO  +  NO^^  =  ^bO,NO^ 

PiioPEKTiES. — This  salt  crystallises  in  regular  octoliedrons  or  modifications 
of  these.  Its  solution  in  water  is  sweet  and  austere.  The  crystals  decrepitate 
loudly  by  heat. 

Characteristics. — When  subjected  to  heat  in  a  glass  tube  this  salt 
decrepitates  and  evolves  the  reddish- brown  vapour  of  nitrous  acid,  leaving 
yellow  oxide  of  lead.  It  possesses  also  tlie  other  characters  of  a  nitrate  which 
have  been  before  stated.  It  is  known  to  be  one  of  the  plumbeous  salts  by  the 
tests  for  lead. 

Composition. — This  salt  is  anhydrous.    Its  composition  is  as  follows : — 

Atoms.      Eq.  Wt.      Per  Cent.    Dobereiner.       Berzi-lius.  Svanherg, 

Oxide  of  Lead   1    112    67-47    67  6    67-2225    67-403 

Nitric  Acid   1    54    32-53    32-4    32-7775    32-597 

Crystallised  Nitrate  Lead  1    166   100-00    lOO'O    100  0000    100-000 

Physiological  Effects. — Its  general  effects  are  similar  to  those  of  the 
other  soluble  salts  of  lead.  Its  local  action  on  the  animal  tissues  depends  on 
its  affinity  for  albumen  and  fibrin.  In  a  solution  of  albumen  it  forms  a  white 
precipitate,  composed,  according  to  Lassaigne,^  of  alhumefi,  89*45,  and 
nitrate  of  lead,  ]0-55.  This  precipitate  is  soluble  in  a  great  excess  of 
albumen,  as  well  as  in  solutions  of  ammonia  and  some  neutral  salts,  as  acetate 
of  potash.  Applied  to  mucous  surfaces,  wounds,  and  ulcers,  it  does  not 
irritate,  but  promotes  healthy  secretions  and  the  cicatrization  of  ulcers.  It 
decomposes  the  chlorides,  sulphates,  and  hydrosulphurets  contained  in  animal 
fluids :  its  power  of  decomposing  sulphuretted  hydrogen  and  the  hydrosul- 
phurets (with  which  it  forms  sulphuret  of  lead,  PbS)  renders  it  useful  as  a 
deodorizer. 

Uses. — Two  hundred  years  ago  this  salt  was  employed  in  medicine  as  a 
remedy  for  asthma.^  In  the  last  century  it  was  administered  to  check 
hemorrhage  and  also  in  epilepsy.*  At  the  present  time  it  is  rarely  used 
internally.  In  active  haemorrhage  from  the  lung  I  have  sometimes  prescribed 
a  pill  composed  of  sugar  of  lead  and  opium,  and  a  mixture  containing  nitric 
acid :  nitrate  of  lead  would  thus  be  formed  in- the  stomach.  With  this  com- 
bination I  have  succeeded  in  getting  the  system  under  the  influence  of  lead 
in  a  much  shorter  time  than  by  the  use  of  sugar  of  lead  only.  Its  principal 
use  is  as  a  topical  agent.  It  has  been  employed  in  the  treatment  of  wounds, 
ulcers,  cancerous,  and  cutaneous  diseases. 

A  solution  of  ten  grains  of  nitrate  of  lead  in  an  ounce  of  water,  and 
coloured  (probably  with  alkanet),  constitutes  Liebert's  secret  remedy  for 
cracked  nipples,  and  which  is  sold  in  Paris  and  Prankfort  under  the  name  of 
"  Comiatique  infaillihle  et  prompt  contre  les  f/ergures  ou  crevasses  anx 
seins  et  autres."  Two  very  fine  leaden  nipple-shields  are  sold  with  the 
solution.    The  solution  is  to  be  applied  to  the  nipple,  wliich  is  then  to  be 


'  Jonrn.  de  Chim.  Med.  t.  vi.  2nde  Serie. 
^  Schroder,  op.  cii. 

3  Act.  Ac.  Caex.  Nat.  Curios,  vol.  i.  oba.  16  (quoted  by  J.  F.  Gmelin) ;  Apparatus  Mcdicamin. 
vol.  i.  p.  419,  1795. 

•*  A.  Gcsiier  and  Oostcrdyck  Scliaclit,  quoted  by  Aschcubrcnucr,  Die  neiicrn  Arzneimrttel.  1848. 
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covered  with  a  shield ,  and  this  is  to  be  repeated  each  time  after  the  c^^^^^ 
has  done  sucking.    The  nipple  is  to  be  carefully  washed  with  l^^ewann 
water  before  the  child  is  put  to  the  breast.    This  mode  of  t^eateent 
tried  by  Dr.  Yolz.i  and  found  to  be  most  successful     He  also  ^F^k^  ^ 
favourably  of  the  use  of  this  solution  in  the  treatment  of  chapped  hands  ana 

''i^^iy'S  dmnfecting  fiHiA\^  a  solution  of  one  drachm  of  nitrate  of 
lead  in  an  ounce  of  water.  It  completely  destroys  the  unpleasant  odour  ot 
animal  and  vegetable  substances  which  are  evolvmg  sulphuretted  ^ydroge^ 
and  hydrosulphuret  of  ammonia;  but  there  is  no  evidence  to  show  that  it 
has  any  power  of  destroying  miasmata.^  Le  Maitre  de  ^^^odangesj  has 
employed  the  nitrate  both  to  destroy  putrid  effluvia  and  ^^\'''f.^^^^^^^J^l 
of  animal  substances.  Its  antiseptic  power,  however,  is  demed  by  the  i^.cl^tor 
of  the  Pharmacetitical  Journal  (vol.  vii.  p.  115)._  n   •  j 

Admtnistration.— titrate  of  lead  may  be  admimstered  internally  m  doses 
of  from  gr.  \  to  gr.  j.  twice  or  thrice  daily  in  the  form  of  piU  or  solution. 
Externally,  a  solution  of  from  10  grs.  to  5j.  of  the  salt  m  an  ounce  of  distilled 
water  is  used.  Nitrate  of  lead  was  introduced  into  the  Edinburgh  Pharma- 
copoeia  as  the  best  salt  for  the  preparation  of  iodide  of  lead  and  it  ^as  been 
introduced  with  the  same  view  into  the  last  edition  of  the  Dublin  rnar- 
macopoeia. 

136.  PLUMBI  ACETATES. -ACETATES  OP  LEAD. 

Pive  compounds  of  acetic  acid  and  oxide  of  lead  are  known :  of  these  one 
is  the  neutral  acetate,  and  the  other  four  are  basic  salts. 

Hexacetate  (crystaUised)    6PbOA3HO 

Trisacetate    3PbO,A. 

Diacelate    2PbO,A_ 

Sesquiacetate    3Pb0^3A 

Neutral  acetate  (crystallised)    PbO,A,3HO. 

Of  these  five  acetates  two  only  are  employed  in  medicine,  namely,  the 
neutral  acetate  and  the  diacetate.  The  hexacetate  is  sometimes  found  in 
commercial  white  lead. 


1.  Plumbi  Acetas.  —  Neutral  Acetate  of  Lead. 

Formula  PbO,A.    Hquivalent  Weight  103, 

History. — Eaymond  Lully  and  Isaac  HoUandus  were  acquainted  with  this 
salt  in  the  13th  century.  It  has  been  known  by  several  appellations ;  as 
mqar  of  lead  {saccharum  saturni),  acetated  ceruse  {cerussa  acetata), 
Tmi^i' super  acetate  of  lead  {iilumhi  super  acetas). 

Preparation. — Though  directions  are  given  in  the  Edinburgh  Pharma- 


>  Medicinische  Zusiande,  Pforzheim,  1839  (quoted  by  Dierbach,  Lie  neuesien  Mntdechmqen  in 
der  Mat.  Med.  Bd.  2cr.  S.  1225,  1843). 

2  riiarmaceutkal  Journal,  vol.  vn.  pp.  63  and  110,  1847. 
^  Acad,  des  Sciences,  S.Juin,  184G. 
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copoiia  for  its  preparation,  it  is  never  made  by  the  apothecary,  but  is  j)rocur(>(l 
from  persons  who  manufacture  it  on  a  large  scale. 

The  London  and  Dublin  Colleges  have  placed  this  compound  in  the  Materia  Medici. 
The  Edinburgh  College  uses  of  Pyroligiicous  Acid  (D.  1034)  Oij. ;  Distilled  Water,  Oj. ; 
Litharge,  3xiv. 

In  this  process  the  protoxide  of  lead  combines  with  acetic  acid,  and  forms 
a  definite  compound. 

Acetate  of  lead  is  sometimes  procured  by  partially  immersing  lead  in  pyro- 
ligneous  or  crude  acetic  acid.  The  metal  attracts  oxygen  from  the  air,  and 
the  oxide  thus  formed  unites  with  the  acid.  When  leaden  plates  are  exposed 
to  the  vapour  of  acetic  acid  in  the  air,  they  become  incrusted  with  a  mixture 
of  subacetate  and  subcarbonate  of  lead.  This  being  scraped  off  and  dissolved 
in  acetic  acid,  yields  the  crystallised  acetate  by  evaporation.  A  brown  or 
impure  sugar  of  lead,  made  by  digesting  litharge  in  rough  pyroligneous  acid, 
is  manufactured  expressly  for  the  use  of  dyers  (Brande).  [This  process  has 
been  lately  improved  by  M.  Schnedermann,  first  combining  the  pyroligneous 
acid  with  lime  to  free  it  from  empyreumatic  matters,  and  then  decomposing 
the  acetate  of  lime  by  oxide  of  lead.^ — Ed.] 

Properties. — The  crystals  of  this  salt  belong  to  the  oblique  prismatic 
system.    According  to  Mitscherlich,  they  are  isomorphous  with  acetate  of 
baryta,  and  belong  to  the  right  prismatic  system.  Their 
Fig.  141.       taste  is  sweetish  and  astringent.    In  a  dry  and  warm  atmo- 
sphere they  slightly  effloresce,  and  are  apt  to  be  decomposed 
by  the  carbonic  acid  of  the  air,  and  thus  to  become  partially 
insoluble.    When  heated,  they  fuse,  give  out  their  water  of 
crystalhzation,  and,  at  a  higher  temperature,  are  decomposed  ; 
yielding  acetic  acid,  acetone,  carbonic  acid,  iiiflammable 
gas,  and  water :  the  residuum  is  a  pyrophoric  mixture  of 
lead  and  charcoal .    Acetate  of  lead  is  soluble  in  both  water 
and  alcohol.    The  aqueous  solution  feebly  reddens  litmus, 
Crptal  ^f^^^^^f^^^  though  it  communicates  a  green  colour  to  the  juice  of  violets. 

"  "  A  solution  of  the  neutral  acetate  is  partially  decomposed 
by  carbonic  acid  :  a  small  quantity  of  carbonate  of  lead  is  precipitated,  and  a 
portion  of  acetic  acid  is  set  free,  which  protects  the  remaining  solution  fi-om 
further  change.'"^ 

Characteristics. — When  heated  with  sulphuric  acid,  the  vapour  of  acetic 
acid  is  disengaged.  Its  solution  is  known  to  contain  lead  by  the  tests  for 
this  metal  abeady  mentioned.  If  a  small  quantity  of  acetic  acid  be  added  to 
the  solution,  a  current  of  carbonic  acid  occasions  no  precipitate.  The  ordinary 
acetate  of  the  shops  throws  do\yn  a  scanty  white  precipitate  {carbonate  o  f  lead) 
with  carbonic  acid.  When  charred,  it  readily  yields  globules  of  metalhc  lead 
on  the  application  of  the  blowpipe  flame. 

Composition.— The  neutral  acetate  has  the  following  composition  :— 

Atoms.         Eq.  Wt.  Fer  Cent.  Berzelins. 

Oxide  of  Lead    1    "2    58-95    SS'Tl 

Acetic  Acid    1    51    26-84    26  97 

Water    3    27    14-21    14  32 


Crystallised  Acetate  of  Lead  1 


190    100-00    10000 


'  Plmrmacridical,loin;ml.  1850-51,  p.  36  ;  and  i'/iarm.  Ccidral-Blalt.  1850,  p.  317. 
"  Dumas,  Truile  de  Cliini,  t.  v.  p.  173. 
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PuRiTY.-It  should  be  readily  and  completely  soluble  in  water  ^f]^"""^^ 
Hci  or  sulphuretted  hydrogen  in  excess,  being  added  to  the  solution  o  th  ow 
down  the  lid,  the  supernatant  liquor  shonld  be  completely  volatilized  by  heat . 
any  fixed  residue  is  iiiipurity. 

Dissolved  by  dislilled  water.    By  carbonate  of  soda  a  -^^^^^  P;^£^^^^;5,SL^^^^^^ 
from  the  sohitiou,  and  by  iodide  of  potassium  a  yellow  one;  l^ydi^^^^^^ 
blackened.    Sulphuric  acid  evolves  acetic  vapours    100  grams  dissolved  m  water  give, 
when  sulphate  of  soda  is  added,  135  grains  ot  sulpha  e  of  .^^      -^^  thus 

Entirely  soluble  in  distilled  water  f'^ulated  with  acetic  acid  .  lorty-eig^^^^^^^^ 
dissolved  are  not  entirely  precipitated  by  a  solution  ot  thirty  grams  ot  pUospliate 
soda.— PA.  M. 

Physiological  Effects,    a.  On  F.y.^a5/6.s^-Marcet  found  the  solution 
of  acetate  of  lead  iuiurious  to  plants;  but  Wiegmann  declares  it  to  be  inert 
aud  ascribes  its  inertness  to  the  formation  of  an  insoluble  salt  (carbonate)  ot 
lead  by  the  carbonic  acid  of  the  roots  of  the  plants.  ■  ^     f  i  a 

B.  On  Anmials.—OvSi-A'  found  that  in  large  doses  the  acetate  ot  lead 
acted  on  dogs  as  an  irritant,  and  caused  vomiting,  pam,  and  dea  h.  When 
the  action  was  slower,  and  absorption  took  place,  an  affection  of  the  nervous 
svstem  was  observed,  marked  by  difficult  progression,  and,  in  some  cases  con- 
vulsive movements.  The  mucous  membrane  lining  the  ahmentary  canal  was 
found  whitened  (owdng  to  the  chemical  influence  of  the  poison),  and,  where 
the  action  was  more  prolonged,  reddened.  Injected  into  the  veins,  or  applied  to 
wounds,  it  afi-ects  the  nervous  system.  Scliloepfer^  produced  co  ica  pictonum, 
paralysis,  and  convulsions  in  dogs,  by  the  repeated  use  of  small  doses.  l)r. 
A.  T.  Thomson^  gave  successively,  one,  two,  three,  and  six  drachms  to  a  dog 

without  any  ill  effect.  . 

y  On  Ifa;?.— Applied  to  ulcers,  mucous  membranes,  or  other  secreting 
surfaces,  it  acts  as  a  desiccant  and  astringent.  It  reacts  chemically  on  the 
albumen  of  the  secretions  and  of  the  living  tissues,  and  forms  therewith 
compounds  which  are  for  the  most  part  insoluble  in  water  and  acids,*  Hence 
the  difficulty  with  which  this  salt  becomes  absorbed.  Some  of  its  compounds 
with  organic  substances  are,  however,  rendered  soluble  in  water  by  acids  (as 
the  acetic,  hydrochloric,  and  lactic).  In  large  quantities,  acetate  of  lead 
taken  into  the  stomach  acts  as  an  irritant,  and  causes  symptoms  of  inflamma- 
tion of  the  stomach,  viz.  vomiting,  burning  in  the  gullet  and  stomach,  and 
tenderness  at  the  pit  of  the  stomach ;  but  these  are  usually  accompanied 
with  cohca  pictonum,  and  are  not  unfrequently  followed  by  convulsions,, 
coma,  or  local  palsy.^  Ten  grains  taken  daily  for  seven  days  caused  tightness 
of  the  breast,  metallic  taste,  constriction  of  the  throat,  debihty,  sallow  coun- 
tenance, slow  respiration  and  circulation,  turgid  and  tender  gums,  ptyalism, 
tightness  and  numbness  in  the  fingers  and  toes,  no  nausea,  pains  of  the 
stomach  and  abdomen,  bowels  confined.^    The  observations  of  Dr.  A.  T.. 


'  Toxicol.  Gen. 

aiioted  by  Dr.  Chriatison. 
^  London  Medical  Gazette,  x.  691. 
^  Dr.  C.  G.  Mitscherlich,  Brit.  Ann.  of  Med.  i.  204. 

"  Christison,  Treatise  on  Poisons. — lu  a  recuul  case,  uu  ounce  of  ucelale  of  lead  in  sohitiun 
(■iiusod  in  H  voiinp  pirl,  colliipsc  and  syncope,  followed  by  vomiting  aud  couvulsious.  Ortila  delecLed; 
lead  in  the  urine  {P/iarni.  Trans.  No.  vi.  p.  1 19). 

^  Laidlaw,  Lund.  Med.  liejm.  JM.  S.  vi.  29;i. 
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Themson  and  others  (Van  Swieten^i  Reynolds,  Latham,  Laidlaw,  Daniell, 
Christison,  &c.)  have,  however,  shewn  that  injurious  effects  from  the  use  of 
large  doses  are  very  rare.  I  have  repeatedly  given  five  grains  three  times  a 
day  for  ten  days,  without  inconvenience.  This  dose  was  taken  for  a  fortniglit.2 
The  blue  line  on  the  gums  was  then  very  distinct,  and  the  patient  com- 
plained of  griping  pains  in  the  bowels.  A  young  man,  suffering  with  hae- 
moptysis, and  under  my  care  in  the  London  Hospital,  took  from  July  21st  to 
Aug.  27,  184<2,  288  grs.  of  acetate  of  lead  :  at  first  in  doses  of  2  grs.,  then 
3  grs.,  thrice  daily.  The  leaden  Hne  on  the  gums  was  by  no  means  well 
marked ;  at  least  I  have  seen  it  much  better  marked  from  a  smaller  quantity  of 
lead.  He  experienced  slight  gripings.  The  hsemoptysis  was  most  distinctly 
relieved  by  it.  He  took  the  lead  in  the  form  of  pills  in  combination  with  opium. 
Dr.  Christison  has  given  eighteen  grains  daily  for  eight  or  ten  days  without 
any  unpleasant  symptoms  whatever,  except  once  or  twice  shght  colic.  During 
its  employment  the  gums  should  be  frequently  examined,  in  order  that  the  ear- 
liest appearance  of  the  blue  line,  before  referred  to,  may  be  detected.  When- 
ever this  salt  gives  rise  to  any  obvious  effects,  they  are  those  of  the  plumbeous 
preparations  in  general,  and  which  have  been  already  described.  Its  medicinal 
action,  therefore,  is  sedative  and  astringent. 

Uses. — Acetate  of  lead  is  administered  internally  to  diminish  the  diameter 
of  the  capillary  vessels,  and  lessen  circulation,  secretion,  and  exhalation. 

Thus,  we  employ  it  in  profuse  discharges  from  the  mucous  membranes  j 
as  from  the  lungs,  alimentary  canal,  and  even  the  urino-genital  membrane. 
In  the  mild  cholera,  so  common  in  this  country  towards  the  end  of  summer, 
I  have  found  acetate  of  lead  in  combination  with  opium  most  efficacious  where 
the  chalk  mixture  failed.  I  have  used  this  combination  in  a  few  cases  of 
malignant  cholera,  and  in  one  or  two  with  apparent  benefit.  [This  mixture 
has  been  lately  employed  in  the  treatment  of  Asiatic  cholera,  and' in  some  cases 
with  decided  advantage. — Ed.]  In  colliquative  diarrhoea  and  chronic  dysentery 
it  occasionally  proves  serviceable.^  In  phthisis  it  has  been  found  beneficial, 
but  only  as  a  palliative ;  namely,  to  lessen  the  expectoration,  check  the  night- 
sweats,  or  stop  the  harassing  diarrhoea.  Dr.  Latham*  speaks  most 
favourably  of  the  use  of  sugar  of  lead  and  opium  in  checking  purulent 
or  semi-purulent  expectoration.  I  have  repeatedly  seen  it  diminish  expec- 
toration, but  I  have  generally  found  it  fail  in  relieving  the  night-sweats, 
though  Eouquier  supposed  it  to  possess  a  specific  power  of  checking  them : 
they  are  more  frequently  benefited  by  dilute  sulphuric  acid.  In  sanguineous 
exhalations  from  the  mucous  membranes,  as  epistaxis,  hsemoptysis,  and  hge- 
matemesis,  and  in  uterine  hemorrhage,  it  is  employed  with  the  view  of 
diminishing  the  cahbre.of  the  bleeding  vessels,  and  thereby  of  stopping  "the 


1  Commentaries,  vol.  x.  p.  236,  Eng.  ed.  Van  Swieten  says  colic  was  induced  by  tlie  use  of  a 
drachm  of  lead  in  an  emulsion  every  day  for  ten  days.  -  ,    ,  f_ 

'•i  In  the  Jonrn.  de  Chim.  Med.  (t.  vi.  21e  Serie,  p.  97),  a  case  is  related  of  death  from  this  salt. 
The  ])atient,  a  boy  of  15  years  of  age,  alTected  with  a  phthisical  malady,  took  from  a  \  gr.  to  grs.  ii. 
four  times  u  day,  until  he  had  taken  130  grs.  without  any  ill  effect.  A  month  after  he  was  seized 
with  colic,  wliicli  was  followed  by  paralysis  and  death. 

3  Sec  Dr.  Burke,  On  the  good  Eff'ects  of  a  MiMure  of  Acetate  of  Lead  and  Tincture  of  Optum 
in  the  Bijsenlery  which  occurred  in  Dublin  in  1825,  iu  the  Edinb.  Medical  and  Surytcal  Journal, 
vol.  xxvi.  p.  56. 

Med.  Trans.  Coll.  Phys.  v.  841. 
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discharge:  and  experience  has  fully  established  its  uti%.^  taaUy' 
ployed  both  the'active  and  passive  states  of  hemorrhage,  it  y 
given  in  combination  with  opium.  exceedindy  valuable.^  It 

In  bronchitis,  with  profuse  secretion,  it  piove    exceed^^^^^  ^^^^^ 
has  been  employed  also  as  a  remedy  for  mer  urial  s^lu^on. 
applied  for  this  affection  in  the   orm  o  garg    ^  .  «  -jn  '    X,  teeth, 
taken  to  wash  the  mouth  carefully  alter  itb  use  'Urk  excessive  mucous  dis- 
On  the  same  principles  that  we  administer  i  to  ^"^.^^^^'^/^^^^^'eKtensiv^ 

The  quancity  usedJias  been  from  ten  to  forty  grains  in  from  six  to  twenty 
four  ounces  of  warm  water. — Ed.]  ,      nrptntp  of 

«pr>rr4iTiP-  surfaccs   to  diminish  profuse  discharges.     ihus,  we  use  ii 
^nSylStd  .ts       sl^uld  be  p^^^^ 

^SedT  Suctureof  the  cornea.  The  appearance  produced  by  this 
cause  caLot  be  :  its  chalky  impervious  opacity  distinguishes  it  irom 

lirpearLtt^  structure  of  even  the  densest  opacity  produced  by 

commo  1  u^^^^^^^^  The  white  compound  consists  of  oxide  (acetate  ?)  of 
learanim^^^^^^  much  carbonate  of  lead,  traces  of  phospbate  and  chloride 
of  the  a^e  It^^^^^^^  [Acetate  of  lead,  applied  in  the  solid  form  or  m  strong 
s^tLHs  Stated  to  have  been  found  of  great  service  m  the  treatment  of 
InXr^oni^^^^^^^^^^  of  Brussels.     The  acetate  of  lead  is, 

Srti  g  t^M^^  '^,t''. 

he  latter  is  n^w  employed;  but  in  the  following  volume  of  the 
Bulletin  37)  is  related  a  case  of  severe  inflammation  and  destruction  ot 
the  cornea  arising  from  the  above  apphcation. — Ed.] 

A  solution  of  acetate  of  lead  may  be  employed  as  a  disinfectant  instead  of 

^^im^mmoN.-Acetate  of  lead  may  be  administered  internally  in  doses 
of  one  or  two  grains  to  eight  or  ten  grains,  repeated  twice  or  thrice  daily. 

1  Revuolds  Trans,  of  Coll.  Phys.  London,  iii.  317 ;  Davies,  Med.  and  Phys.  Journ.  Jan.  1808, 
p.  8  ;  also,  Mitchell,  ibid.  p.  69  ;  and  Latham,  J.  at. 
^     ilcnderson,  Loud.  Med.  Gaz^^Y  1840. 

3  Daniell,  Lo7id.  Med.  Repos.  N.  S.  vi.  308. 

t  Ir't^^i^df^  '3^^1848  ;  aud  EdMuryh  Monthly,  Feb.  1849. 

6  T^BMiul^uLl  Reports,  v.  309  ;  .dso,  Veipeau,  Loud.  Med  Gazette,  Oct.  5,  1839. 

7  Dr.  Apjohn,  op.  dt.  p.  402. 

*  Bullelin  TAerap.  t.  x.\xvii.  p. 
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Dr.  A.  T.  Thomson  advises  its  exhibition  in  dilute  distilled  vinegar  to 
prevent  its  change  into  carbonate,  which  renders  it  more  apt  to  occasion  colic 
It  IS  usually  ex  nbited  in  the  form  of  pilUrequently  in  combination  witl'i 
opium.     Acetate  of  lead  and  opium  react  chemically  on  each  other  and 
produce  acetate  of  mori)hia  and  meconate,  with  a  little  sulpliate  of' lead 
Ji^xperience,  however,  has  fully  established  the  therapeutic  value  of  the  com* 
bination     Sulphuric  acid  (as  in  infusion  of  roses),  sulphates  (as  of  mamesia 
and  soda,  and  alum,)  phosphates  and  carbonates,  should  be  prohibited 
bulphuric  acid,  the  sulphates,  and  phosphates,  render  it  inert :  the  carbonates 
facilitate  the  production  of  colica  pictonum.    Common  (especially  sprint) 
water,  which  contains  sulphates,  carbonates,  and  chlorides,  is  incompatible 
with  this  salt.    The  liquor  ammonise  acetatis  is  incompatible  with  it  on 
account  of  the  carbonic  acid  usually  diffused  through  this  solution. 

1.  CERATUM  PLMBl  ACETATIS,  L. ;  Unguentum  Plumbi  Acetatis, 
h.D.-  Unguentum  Satiirnmum  ;  Cerate  of  Sugar  of  Lead.  (Acetate 
of  Lead,  powdered,  5V.;  White  Wax,  ^v. ;  Olive  Od,  Oj.  Melt  the  wax  in 
eighteen  fluidounces  of  the  oil ;  then  to  these  add  the  acetate  of  lead,  sepa- 
rately rubbed  with  the  rest  of  the  oil,  and  stir  with  a  spatula  until  they  are 
incorporated,  L.  Simple  Ointment,  ^xx. ;  Acetate  of  Lead,  in  tine  powder, 
5j.  K  Ointment  of  White  Wax,  lb.  j. ;  Acetate  of  Lead,  ^j.  D.  Mix.)— An 
excellent  soothing  application  to  irritable  ulcers,  painful  excoriations,  and 
blistered  surfaces. 

2.  PILCLiE  PiriBI  OPIATiE,  E.;  Acetate  of  Lead  and  Opium  Pills. 
(Acetate  of  Lead,  six  parts ;  Opium,  one  part ;  Conserve  of  Red  Roses, 
ahout  one  part.  Beat  them  into  a  proper  mass,  which  is  to  be  divided  into 
four-grain  pills. — This  pill  may  be  made  also  with  twice  the  quantity  of 
opium). — Each  pill  contains  three  grains  of  acetate  of  lead,  and  half  a  grain 
of  opium.  I  have  before  stated  that,  notwithstanding  a  mutual  decomposition 
is  effected  between  acetate  of  lead  and  opium,  the  resulting  compound  is  a 
most  elficacious  one.  The  Edinburgh  College,  therefore,  has  done  wisely  in 
countenancing  the  combination,  but  the  permission  to  vary  the  strength  of 
the  pill  is  highly  objectionable.  In  haemoptysis,  profuse  secretion  of  bronchial 
mucus,  obstinate  diarrhoea  (Asiatic  cholera),  and  dysentery,  its  effects  are 
most  valuable.    Dose,  one  to  three  grains. 

2.  Plumbi  Diacetas.  —  Diacetate  of  Lead. 

'Formula  2PbO,A.    Equivalent  Weight  275. 

History. — This  compound  was  known  to  Basil  Valentine  in  the  fifteenth 
century.  It  owes  its  reputation  as  a  medicine  principally  to  the  praises 
bestowed  on  its  solution  by  M.  Goulard^  in  the  latter  end  of  the  last  century. 
He  called  it  extract  of  saturn  [extractum  saturni).  It  is  frequently 
termed  Goulard's  extract. 

Peeparation. — The  following  are  the  directions  of  the  British  Colleges  for 


'  A  Treatise  on  the  Effects  and  various  Prqnrations  of  Lead,  particularlt/  of  the  Extracl  of 
lSalurn,for  different  Ohirurgical  Disorders,  2d  edit.  Loud.  1770. 
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the  preparation  of  the  eolation  of  diacetate  of  lead  [Uquor  flumU  diacetalis, 
h.;  j,lumbi  diacetatis  solutio,  B.;  plumU  mbcwetatis  liquor,  U.) 

"t"  %S^A  eTpl^p  S'SL  of  Lead,  5-3.  and  Jvj. ;  Charge,  i„  Sae 

powder,  giv. ;  Water,  Oiss. 

The  acetate  of  lead  combines  with  an  additional  equivalent  of  oxide  of  lead 
to  form  the  diacetate.    This  process  yields  an  uniform  product. 

The  Dublin  College  employs  of  Acetate  of  Lead,.  Bvj- ;  Lijtarge  in  fi^^^  thrsStilnis 
l^istOled  Water  Oii  D  ssolve  the  acetate  of  lead  in  the  water,  and  when  the  so muon  ib 
?a4ttoIs tmn^^  add  the  hthax-ge  in  P^^^^^^^^ 

for  half  an  hour.  Add  ^ow  as  much  distdled  water  as  will  «^PP^|.^,^f  .^^^^  Z 
evaporation,  and  filter  through  paper  into  a  bottle  which  should  be  furnished  witn  an 
au--tight  stopper.   The  sp.  gc.  of  this  solution  is  i-Ubb. 

PEOPEETiES.-It  is  a  transparent  and  colourless  liquid.  Prepared  according 
to  the  London  Pharmacop  J,  its  specific  gravity  is  1-260  :  according  to  the 
Dublin  Pharmacopa3ia,  it  is  1-066.  Its  taste  is  sweet  and  ^g^"*;^  ^ 
evaporation  it  with  difficulty  yields  crystals  of  the  diacetate  of  lead,  which, 
according  to  Dr.  Barker,  are  flat  rhomboidal  prisms  with  ^^hedral  summit 

Chamcteristics.^.  presence  of  lead  and  acetic  ^^J^  m  this  solut  on 
may  be  known  by  the  tests  before  mentioned  for  acetate  of  lead  Prom  the 
neutral  acetate  it  is  distinguished  by  the  copious  precipitate  which  it  produces 
with  carbonic  acid,  as  well  as  with  mucilage.^  Solution  of  the  diacetate  of 
lead  forms  a  precipitate  with  most  vegetable  colouring  matters. 

Composition.— This  liquid  is  an  aqueous  solution  of  the  diacetate  ot  lead. 
The  solid  hydrated  diacetate  having  a  crystalline  aspect,  has,  according  to  Dr. 
Thomson,^  the  following  composition  :— 

Atoms.      Eq.  Wt.      Per  Cent. 


Oxide  of  Lead    2     

Acetic  Acid    ^   


224    61-37 

51    13-97 

90    24-66 


Water    ^    •-  -  

Solid  Hydrated  Diacetate  of  Lead   1    365    100  00 

But  according  to  Schindler,  the  crystals  dried  at  a  temperature  under 
122,°r.,  consist  of  2PbO,A,2HO;  but  dried  at  158°,  P.,  their  composition 

is2PbO,A,HO.  ^  ^  .^^ 

PuKiiT.— When  this  compound  has  been  prepared  with  common  vinegar, 
it  has  a  brown  colour.  The  properties  of  the  pharmacopoeial  preparation  are 
as  follows : — 

It  is  a  clear  liquid.  Its  sp.  gr.  is  1-260.  Its  other  properties  are  similar  to  those  of 
the  acetate  of  lead.— PA.  Io;2c?.  ■,,.,1^.1..  n  j  ji       i  v  1. 

A  copious  precipitate  is  graduaUy  formed  when  the  breath  is  propelled  through  it  by 

means  of  a  tube.— PA.  Ed. 

Physiological  Efpbcts. — Its  eflects  are  analogous  to  those  of  the  acetate. 


1  [A  solution  of  gum  acacia  precipitates  abundantly  a  solution  of  diacetate  of  lead,  but  gives  no 
precipitate  in  a  solution  of  the  neutral  acetate.— En.] 
^  First  Frincipk'S  of  Chemislry,  vol.  ii.  p.  373. 
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Its  chemical  action  on  the  living  tissues  depends  on  its  affinity  for  albumen  and 
fibiine.  In  a  solution  of  albumen  it  occasions  a  white  precipitate,  composed 
of  albumen  and  diacetate  of  lead.  According  to  Lassaigne,^  the  precipitate 
caused  in  an  albuminous  liquor  by  tlie  trisacetate  of  lead  consists  of  albumen 
71*67,  and  irisacetate  of  lead  28-33.  This  precipitate  is  soluble  in  an 
excess  of  the  solution  of  the  trisacetate,  as  well  as  in  concentrated  solutions  of 
several  salts  (as  acetate  and  nitrate  of  potash),  and  of  caustic  ammonia.  ,'Dr. 
A.  T.  Thomson^  asserts,  from  his  experiments  on  animals,  that  the  diacetate 
has  more  tendency  to  cause  colic  than  the  neutral  acetate,  because  it  is  more 
"X  readily  converted  into  carbonate  of  lead.  It  is  employed  in  medicine  as  a 
local  astringent  and  sedative.  Paralysis  is  said  to  have  resulted  from  its 
external  use. 

Uses. — It  is  employed,  when  diluted,  to  promote  the  resolution  of  external 
inflammation,  to  check  profuse  discharges  from  suppurating,  ulcerated,  and 
mucous  surfaces,  and  to  alleviate  local  pains.  Thus  it  is  applied  to  parts 
affected  with  either  phlegmonous  or  erysipelatous  inflammation,  to  whitloes, 
to  inflamed  tendons,  aponeuroses,  or  absorbent  glands;  in  ophthalmia;  to 
contusions,  sprains,  burns,  wounds  (whether  incised  or  lacerated) ;  to  blistered 
surfaces,  ulcers,  and  abscesses.  It  is  said  to  have  proved  successful,  when 
administered  internally,  in  hydrophobia.  The  diacetate,  as  well  as  the  acetate 
and  nitrate,  may  be  used  for  disinfecting  purposes. 

Administkation. — It  is  employed  diluted  with  water,  added  to  poultices, 
or  mixed  with  fatty  matters,  and  applied  as  an  ointment. 

1.  LIQUOR  PLMBI  DIACETATIS  DILUTDS,  L.;  Plumli  Suhacetatis  Liquor 
co?fij)os//us,  D.  (Solution  of  Diacetate  of  Lead,  f5iss.;  Distilled  Water,  Oj.; 
Proof  Spirit,  ^ij.  M.  L.  Take  of  Solution  of  Subacetate  of  Lead,  Proof 
Spirit,  of  each  f^ij- 5  Distilled  Water,  Cong.  ss.  Mix,  filter,  and  preserve  in 
a  well-stopped  bottle,  D.) — This  preparation  is  an  imitation  of  the  water  of 
saturir,  or  vegeto  ■mineral  m^^er  of  Goulard.  It  is  commonly  termed,  in 
the  shops,  goulard  water.  It  should  be  transparent  and  colourless ;  but 
when  prepared  with  common  water  it  is  more  or  less  milky,  owing  to  the 
formation  of  carbonate,  sulphate,  and  cldoride  of  lead.  It  is  also  more  or 
less  turbid  if  it  be  made  with  distilled  water  wliich  has  been  exposed  to  the 
air,  and  in  consequence  has  absorbed  carbonic  acid.  The  small  quantity  of 
spirit  employed  can  be  of  no  service.  The  quantity  of  the  solution  of  diace- 
tate of  lead  employed  in  making  Goulard  water  is  much  too  small ;  it  should 
be,  at  least,  three  times,  and  in  some  cases  I  have  used  six  times  as  much. 
I  have  never  seen  any  ill  efl'ects  from  its  use,  though  it  is  said  to  have  become 
absorbed  in  some  cases.  The  same  objection  applies  to  the  use  of  this  com- 
pound as  to  that  of  the  neutral  acetate,  in  ulceration  of  the  cornea. 

Goulard  water  is  used  as  a  coohng,  sedative,  and  astringent  wash  in  the 
cases  already  enumerated  for  the  Goulard's  extract.  A  poultice,  composed  of 
crumb  of  bread  and  Goulard  water,  is  sometimes  a  very  useful  apphcation 
to  phlegmons,  painful  wounds,  irritable  ulcers,  &c.  &c. 

2.  CERATIM  PLMBI  COMI'OSITIM,  L. ;  Compound  Cerate  of  Lead. 
(Solution  of  Diacetate  of  Lead,  I'^vj. ;  Wax,  ^viij. ;  Olive  Oil,  Oj. ;  Camphor, 


'  Journal  tie  Chim.  Mad.  I.  vi.  2c  Scrie,  p.  299. 
-  Land.  Med.  Gaz.  vol.  v.  p.  538 ;  vol.  x.  p.  093. 


Plasteb  of  Lead  :-Histouy  ;  Phepauation. 
,i    Mi.  the  melted  wax  with  eight  iiuidounces  of  the  oil ;  tta  remove 
from  the  fire,  and,  when  first  ttey  begm  3^1,  until 

iion  of  diaeetate  of  lead,  and  stir  them  eonstant  y  "''"^/^Xf  he  ^U). 
they  cool ;  lastly,  with  these  m.x  t>».-»P^°;„tf  I  ealled 
—This  is  the  ceraie  of  saiuri  of  M.  '''^^^^^  „,,ite  in  'blotches 

GoulunV.  cerate.    It  made  with  y<="™/.f  ^'^^^^^ith         wax  it  is 
owing  to  the  decoloration  of  the  wax     If  it 

more  liable  to  become  rancid.    Does  this  °'' "jlX^^^  and 

iti  the  white  wax  of  commerce  ?    It  is  employed  as  a  dressing  to  womm 

surfaces,  and  irritable  cutaneous  affections.     Opium  is  sometimes 
tageously  combined  witli  it. 

onrK-  LSriSd  rri^„;: 

p.  605). 

137.  EMPLASTRUM  PLUMBI.- PLASTER  OP  LEAD. 

HisTOM-This  componndwas  known  to  the  ancients-,  both  Hiny' and 
rel  ns™rive  a  fo  mnla  ibr  a  plaster  used  by  the  Eoman  surgeons,  which  s 
dmoTt  identical  ™th  that  for  the  officinal  plaster  of  cad     It  .s  commonly 
S  i  the  hops  as  diachylon  or  diachyUm  (from  J.A,  through  and  yyXo 
Juice).    [In  the  Edinburgh  and  Dnblin  Pharmacopeias  it  is  called  E,y,la3. 

'i:^pit;She"Lowing  are  the  directions  of  the  British  Colleges 

for  its  preparation  : — 

?W  re^anVoridf  l^ead  Zte  iuto  tL  consistence  of  a  pteter;  bat  it  will  be  froper 
Tadd  a  U?tk  boUing  watei.  it  nearly  the  whole  of  that  which  was  used  in  the  begunnng 
should  be  evaporated  before  the  end  of  the  boiling. 

ib.v  ;  Olive  0  ,^W.  ,^^^^^  ^  consistence  that  they  wiU  solidify  on 

TolfVcW^tht^^^^^ 

?he  place  of  that  which  has  disappeared.    [Mowing  for  the  different  standards  of  weights 
the  London  and  Dublin  preparations  are  the  same.=*— Ji^D.J 

OHve  oil  is  a  compound  of  oleine  {oleate  of  glycerine)  and  margarine 

1  IJist.  Nat.  xxiv.  53. 

3  K^r"XaS'has"sSgg'Js^^^^  rrocess  as  haying  been  found  by  him  successful 

for  the  preparation  of  a  plaster  which  is  not  affected  by  hot  chmates  :-To  lbs  v.j.  of  semivitnfied 
oxide  of  lead,  and  lbs.  x.  of  olive  oil.  one  gallon  of  water  is  added  at  nitervals  dunng  the  process  of 
bo  lin^over  a  clear  fire  of  charcoal  or  coke,  no  tlamc  be.n^  allowed  to  come  m  contact  with  he 
vP^Hcl  It  should  be  well  stirred  for  eight  hours  without  mtertiussiou,  aud  then  removed  from  tho 
Se  and  allowed  to  get  cool.    {Pkarn.  Joum.  1849-50,  p.  457.)-Ei).] 
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{maroarate  of  ghjcerine).  When  subjected  to  iu^at  with  litlmrL'c  and 
some  water,  the  oxide  of  lead  combines  with  oleic  and  mar<raric  ac-jd  and 
sets  free  glycerine,  which  remains  dissolvcil  in  the  water.  The  mixtu^e  of 
oleate  and  margarate  of  lead  constitutes  emplasirum  pliwihi  (see  ante 
p.  5U9).  Ihe  water  employed  in  this  process  serves  two  purposes— it 
moderates  the  heat  and  facilitates  the  union  of  the  acids  with  the  oxide 
01  lead. 

Materials.  .  ti 

■\^rjj(gr   Products. 

.... ....    -:==^'  Solution  of  Glyceriue. 


Olive  Oil  ....  J 

^Margarine  I  ?'/"«^'"''«« 

°         \Margaric  Acid- 

Oxide  of  Lead  {  ^^We  of  Lead    ^ITrrr^^,^,^--.  oieate  of  Lead. . . .  Uvipla.L 

\  Oxide  of  Lead    Margarate  of  Lead  /  Plumbi. 

PnoPEETiEs.— It  is  met  with  in  the  shops  in  cylindrical  rolls,  of  a  greyish 
or  yellowish-white  colour,  brittle  when  cold,  but  softening  and  ultimately 
fusing  by  heat.  It  is  insoluble  in  water,  and  nearly  so  in  alcohol.  It  has 
no  taste,  but  a  slight  though  pecuhar  odour. 

Characteristics. — When  heated  it  fuses,  then  decomposes,  gives  out  in- 
flammable gas,  and  leaves  a  carbonaceous  residue,  which,  when  heated  in  a 
close  vessel,  yields  globules  of  lead.  Ether  dissolves  oleate  but' not  margarate 
of  lead. 

Composition.— Lead  plaster  consists  of  oxide  of  lead,  oleic  acid,  and 
margaric  acid.  The  proportions  have  not  been  precisely  ascertained.  The 
two  compounds  which  oleic  and  margaric  acids  form  with  oxide  of  lead  are 
probably  basic  salts. 

Effects  and  Uses. — This  plaster  is  employed  in  surgery,  on  account  of 
its  adhesiveness  and  the  mildness  of  its  local  action ;  for  it  rarely  excites  irri- 
tation. It  is  used  to  keep  the  edges  of  wounds  together  in  persons  with 
dehcate  skins.  Spread  on  cahco  it  forms  a  good  strapping  for  giving  sup- 
port ^  and  causing  pressure  in  ulcers  of  the  leg, — a  most  successful  mode  of 
treating  them,  and  for  which  we  are  indebted  to  Mr.  Bayuton.  In  pharmacy 
it  serves  as  a  basis  for  various  other  plasters. 

1.  EMPLASTRUM  RESINjE,  L.  D.  ;  Emplastrum  Resinosum,  E. ;  Resin 
Plaster.  (Eesin,  Ibss.  [5j.  E.']  Lead  Plaster,  Ibiij.  [^v.  E.]  To  the 
plaster  of  lead,  melted  with  a  slow  fire,  add  the  Eesin  powdered,  and  mix. 
Take  of  Eesin  in  powder,  ^iv. ;  Castile  Soap  in  powder,  ^ij. ;  Litharge  Plaster, 
Ibij.  To  the  litharge  plaster  previously  melted  over  a  gentle  fire,  add  the  resin 
and  soap,  and  mix  them  intimately,  /).]  [The  Dublin  preparation  differs 
from  those  of  the  other  Colleges  in  containing  soap.  It  was  formerly  called 
by  the  Dublin  College  E inplasirum  Saponis  Gompositum  vel  Adherens  (see 
ante,  p.  606). — Ed.] — This  is  the  common  adhesive  plaster  [emplasirum 
adhmsivum),  and  is  kept  in  the  shops  ready  spread.  It  is  employed  to  retain 
the  lips  of  wounds  in  contact,  as  in  cuts,  surgical  operations,  &c.  It  is  more 
adhesive  than  lead  plaster,  but  at  the  same  time  somewhat  more  irritating,  and 
it  occasionally  causes  excoriation.  It  is  employed  as  a  strapping  for  dressing 
ulcers  on  Baynton's  principles. 

2.  EMPLASTUll  SAPONIS,  L.  E.  D. ;  8oap  Plaster.    This  contains  lead 
plaster  (see  ante,  p.  605). 


Sacciiatiate  of  Lea  d.    Tanna'ie  of  Lead. 
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niivp  Oil  f^wiii.    Melt  the  plaster  m  tne  on  over  d  muw  ux-,  —  - 
t^e  ch^^^^^^^^^^  the  acid,  stirring  constantly  untd  they      ^^^^^J - 

By  ti  e  action  of  the  acetic  acid  on  the  chalk  an  acetate  of  lime  ^  P  o  u  ed 
;.;d  carbonic  acid  evolved,  and  the  acetate  of  1?^^ .^^^^^^^^ 
Blaster  and  oil.   Tliis  compound  is  an  imitation  of  Kirkland  s  l?f;' 
Si  i    used  as  a  dressing  to  indolent  ulcers     It  is  by  Mr.  H 

ginbottom\  under  the  name  of  neutral  ointment,  as  a  defence  for  ulcers 
after  the  application  of  nitrate  of  silver. 

138.  Plumbi  Saccharas.-Saccharate  of  Lead. 

Fomiila  PbO,S^.   Equivalent  Weiglit  208. 

By  the  action  of  nitric  acid  on  sugar,  "foJ  tt 

various  names  of  o^cfydnc,  Y^'-'^^;  l  SH-'o4sac.    Tliaulow  had 

anhydrons  acid,  according  to  the  analysis  ° . J^g^^^^^^'o"  4^ 

previously  given  for  the  l^ydrat«^d  acd,^^^^^^^^^^       C    S.  ElUo  t  Hoskins.^    Tins  salt  is 
Saccharate  of  lead,  was  first  used  m  ^J'^  ^"^^  7^"^^^      a^i^  with  freshly  precipitated 
best  obtained  Ig^—  the  S  gineraUy 

and  moist  carbonate  ot  f  a'^'J;^,"^^  "  .  •  proportion  as  saturation  ensues,  m  the 
dissolve,  but  afterwards  the         ,^'^^*'^X  Saccharic  acid  exerts  no 

ofleaA  by  dissolving  a  poition  ot  pmve  ^^^^^.^^  ^^^^^^^ 

"         !t  fhrurethrafand^^^^^^^  to  be  tolerated  with  perfect  im- 

mfiuence  on      jrethra^  a^^^  ^  ^^^.^^^  untoward 

punity.  Jj/J;\7^^^^^  day,  into  the  bladder  of  an  old  gentleman 

Xtriong  suX  Xn  vS^^^  accompanied  with  all<aline  urine  phospha  ic 

rcd^ment  ani  copious  formation  of  ropy  inucus    It  was  retained  m  the  bladder  for  fitty 

m^mitps    The  natient  was  much  beneated  by  the  practice.         .  .    ,  .     .,i  , 

In  two  cases  S  which  calculi  existed  in  tie  bladder  it  was  injected  without  any  m- 
uiHous  effect  and  in  one  of  the  cases  with  positive  comfort.    These  experimen  s  show 

that  the  sXkon  which  possesses  active  decomposing  powers  on  phosphatic  calcu  i  out  of 
rhndv  Tneither  irritating  nor  injurious  when  introduced  under  proper  restnctious 

Into  the^WadS  l^o^^ver,  demonstrative  of  its  therapeutic  value, 

are  required. 

139.  Plumbi  Tannas.  —  Tannate  of  Lead. 

Plumbum  scvtodepsicumJ—'Pnve  tannate  of  lead  is  obtained  by  adding  tannic  acid  to  a 
solution  of  acetate  of  lead :  the  precipitate  is  to  be  coUected  on  a  filter,  and  dried. 

1  Essav  on  the  Use  of  Nitrate  of  Silver,  2fl  edit.  p.  119. 

2  Chem.  Gaz.  vol.  ii.  p.  255,  1844 ;  also,  Bnmde's  Manual  of  Chemistry,  vol.  n.  p.  1315,  1848. 
^  Philosophical  Tramiictions  for  1843,  p.  7.  ^  •  „      ,  , 

Hndodrmieus  ff((uTo5t^i/c(is,  helowjmg  to  cnrnnrs  :  from  o  (euros,  a  hide,  especiiilly  «  tanned 
huh',  aiid  5e(p«,  to  make  sup/de  :  acidum  irj/todejmcnm,  tannic  acid. 
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Tannatc  of  lead  1ms  been  recommended  by  Autenrietli'  in  ca.ses  of  paratrimma  deeubiium, 
or  bod  sores.  ' 

_  The  catcplasma  ad  decuUtnm  Ph.  Boruss.,  or  _  the  nnguentum  ad  decubitum  Auienrielhi, 
IS  thus  pi;cpcycd:-Boil3ii  of  bruised  oak  bark  luasufficientquantity  of  common  water  to 
Yield  5VU].  of  decoction.  To  the  strained  decoction  add  ^ij.  of  the  solution  of  diacetate  of 
lead.  Ihe  precipitate,  collected  by  a  filter,  weighs  about  three  ounces.  Add  to  it  -vhile 
moist  51J.  of  rectified  spirit.  It  is  to  be  used  whilst  moist,  and  of  the  consistence  of  a  thick 
limment  In  sloughing  bed  sores  Dr.  Tott^  used  with  success  an  ointment  (unguentum 
plmibi  tmnaUs)  composed  of  two  drachms  of  the  dried  tannate  of  lead,  and  one  ounce  of 
rose  ointment.  _  C.  Simon  employed  the  tannate  either  as  ointment  or  as  a  dusting 
powder  in  chrome  ulcers  of  the  feet;  and  FontaneUi  used  an  ointment  composed  of  one 
part  tannate  and  tw%  parts  rose  ointment  in  white  swelling.-'' 


Order  XXVII.  IRON  AND  ITS  COMPOUNDS. 

140.  PERRUM.  -  IRON. 

Symbol  Te.    Equivalent  Weight  28. 

HiSTOEY.— This  metal,  called  by  the  alchymists  Mars,  <?,  was  known  in 
the  most  ancient  times.  Moses/  who  frequently  mentions  it,  represents  it  as 
being  known  to  the  antediluvian  patriarchs.  It  was  employed  medicinally  at 
a  very  early  period,  namely  above  3200  years  ago.  Indeed,  it  appears  to 
have  been  the  first  mineral  used  internally ;  and  a  curious  anecdote  is  given 
of  its  introduction  into  medicine.  Melampus  (a  shepherd  supposed  to  possess 
supernatural  powers)  being  applied  to  by  Iphicles,  son  of  Philacus,  for  a 
remedy  against  impotence,  slaughtered  two  bulls,  the  intestines  of  which  he 
cut  to  pieces,  in  order  to  attract  birds  to  an  augury.  Among  the  animals 
which  came  to  the  feast  was  a  vulture,  from  whom  Melampus  pretended  to 
learn  that  his  patient,  when  a  boy,  had  stuck  a  knife,  wet  with  the  blood  of 
some  rams,  into  a  consecrated  chesnut  tree,  and  that  the  bark  had  subse- 
quently enveloped  it.  The  vulture  also  indicated  the  remedy,  namely,  to 
procure  the  knife,  scrape  off  the  rust,  and  drink  it  in  wine,  for 'the  space  of 
ten  days,  by  which  time  Iphicles  would  be  lusty,  and  capable  of  begetting 
children.  The  advice  thus  given  by  Melampus  is  said  to  have  been  followed 
by  the  young  prince  with  the  most  perfect  success  \^ 

Natural  Histoey. — Iron  is  met  with  in  both  kingdoms  of  nature. 

a.  In  the  Inorganised  Kingdom.  —Few  minerals  are  free  from  iron.  It  is  found  in 
the  metallic  state  {native  iron,  meteoric  and  terrestrial),  in  combination  with  oxygen 
{hcematite,  micaceous  iron,  brown  iron  stone,  and  magnetic  iron  ore),  with  sidphur  {iron 
pi/rites  and  magnetic  pi/rites),  with  chlorine  (in  the  mineral  called  pyrosmalite),  and  with 
oxygen  and  an  acid  {carbonate,  phosphate,  sulphate,  arseniute,  tmigstate,  tatitalate,  tantalite, 
iitaniate,  chromite,  oxalate,  and  silicate).  It  is  the  colouring  principle  of  many  minerals. 
Its  existence  in  mineral  waters  has  been  already  noticed  (see  ajite,  p.  305). 

^.  In  the  Ohganised  Kingdom. — It  occurs  in  the  ashes  of  most  plants,  and  in  the 
blood  and  some  other  parts  of  animals. 


^  Dierb&ch,  Die  neuestmi  EntdacJcungen  in  der  Mat.  Med.  Bd.  ii.  S.  1227,  1843. 

2  Ibid.  Bd.  ii.  S.  1228  and  1229. 

^  Genesis,  iv.  22  ;  Deidernnomy,  ir.  20,  viii.  9. 

Le  Clerc,  Hist,  de  la  Medecine. 
*  Journ.  de  Chimin  Mod.  Murs  1837;  British  Annals  of  Medicine,  June  3,  1837. 
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E™o..-In  Sweden,  iron  ^^^^'^I'^lZ'^ 
^'Vi  (an  impnre  carbonate  of  iron,  le^^U  }^ 

W  fly  closed  cttmca  .n  ^oUination  with  f  ^  f  m™ 

mula  Jje  u.    J^ebiueb  ^       ^^^^  ^^^^  j^^^;^^ 

^/.a.;>A.r^.,  and  ,>^a..^a..^<^..  of  the  substances  with 

nrev  or  mottled,  and  in  oraer  to  uepiivc  iiuu 

Si  it  s  combined  in  cast  iron,  the  latter  is  successively  submitted  to  the 
iTroctses  ofr.^^^^  inMling,  and  welding,  by  which  it  is  converted  into 
processes  °^ Jfl    ^^^^^  The  essential  ob  ects  of  these  processes  are 

irZn  :rtlie^cXn^7S  cast  iron  and  to  oLise  the  silicon,  by  which 
sihnV  acid  is  formed  :  this  unites  with  oxide  of  iron.  _ 
1^^^^^^^^^  primary  form  of  the  crystals  of  native  iron  .s  (like  that 

ofmo  t  prmeials)tLregi^^^^  P-e  iron        ^  -^^^^^^^^^ 

pnlmir  nr  accordino-  to  Berzelius,  is  almost  silver-white.    When  polished,  it 
Tas"  degree  of  brilliancy  :  its  taste  is  peculiar  and  styptic  ;  when  rubbed 
it  become  odorous.    Its  ductility  and  tenacity  are  great  its  malleability  com- 
narativdrsmal  .    Its  sp.  gr.  is  7-788,  but  it  diminishes  by  rolling  or  drawing. 
^  tZi  magnetic.    Pu'e  iron,  commonly  called  soft  iron      en  subject  to 
the  influence  of  a  magnet,  becomes  magnetic  and  capable  of  attracting  another 
pice  of  Tron    buuLek^^^^  the  influence  of  the  magnet  is  withdrawn,  it 
loses  its  magnetic  property.    The  carburets  of  iron,  as  stee   and  cast  iron, 
retain,  on  the  other  hand,  their  magnetic  properties  under  the  same  circum- 
Sances,  and  become  j>ermanent  magnets.    When  heated  to  redness,  iron 
ceases  to  be  magnetic,  [but  it  reacquires  magnetic  properties  on  cooling  It 
appears  to  be  merely  a  temporary  suspension  of  magnetic  power,  magnetism 
being  displaced  by  heat.    There  is  no  proof  that  by  intense  cooling  the  mag- 
netism  of  iron  is  increased.^— Ed.]  ^.^  e 

When  iron  is  exposed  to  moist  air,  it  becomes  covered  by  a  coating  ot 
hydrated  oxide  of  iron,  called  rust  of  iron.  When  a  spot  of  this  is  formed, 
the  metal  is  rapidly  oxidated,  because  there  are  formed  the  elements  of  a  voltaic 

T^or  further  details  respecting  the  manufacture  of  iron,  see  the  article  Manufaciure  of  Iron,  in 
the  Library  of  Useful  Knowledge;  also,  Treatise  on  Iron  and  Steel,  in  Lardner  s  C>/clopadta ;  and 

^t^h\trnll  o';t:1f^  of  the  hest  tests  for  the  presence  of  this  metal  Iron  is  some- 
times Diated  with  silver,  as  in  dessert  knives;  or  with  gold,  as  m  the  fraudulent  mutation  of 
sovereigns  Neither  pure  silver  nor  gold  is  magnetic  :  hence  the  presence  of  iron  is  at  once  revealed 
by  the  effect  produced  on  bringing  the  coated  metal  near  to  a  suspended  magnet.  Tm  plate  and 
LrMvanised  (zinced)  iron  immediately  affect  the  magnetic  needle.  Both  poles  arc  indilfcrently 
attracted  •  it  is  rare  that  wc  find  polaritij  in  iron,  unless  the  mass  has  undergone  some  special 
chauge  or  has  derived  this  property  from  a  mass  of  iron  already  magnetically  polansed.-Ei).] 


INORGANIC  BODIES.-Irox. 

pile,  of  which  the  rust  is  the  negative  pole,  and  the  metallic  iron  the  positive 
pole.  Ihe  oxidation  is  accelerated  by  the  presence  of  carbonic  acid  in  the 
air.  Ixust  usually  contains  ammonia.  When  iron  is  coated  with  zinc  to 
preserve  it  from  rusting,  it  is  said  to  be  galvanized.  Iron  and  zinc  are  two 
elemeuts  of  a  voltaic  pile,  of  which  the  iron  is  negative  to  the  zinc  i 

Considered  with  respect  to  its  action  on  acids,  iron  is  said  to  be  either 
active  oxjKissive.  In  general,  nitric  acid,  of  sp.  gr.  1-35,  acts  powerfully  on 
iron,  and  forms  a  solution  of  the  nitrate  of  iron.  Iron  which  undergoes  this 
change  IS  said  to  be  active.  But  various  circumstances  (such  as  immersiuff 
the  metal  m  fuming  nitric  acid,)  are  capable  of  throwing  the  iron  into  a 
jjassive  condition,  m  which  it  resists  the  action  of  acids. 

It  requires  a  very  intense  heat  (  =  3300°,  F.,  according  to  Daniell)  to  fuse 
It,  and  m  the  softened  state,  previous  to  melting,  it  is  capable  of  being  welded 
\i.  e.  two  masses  may  be  completely  united  by  percussion.] 

Characteristics.-— hon  readily  dissolves  in  diluted  sulphuric  acid,  with  the 
evolution  of  hydrogen  gas.    Fe  +  HO,S03  =  FeO,S03H-  H. 

The  solution  of  protosulphate  of  iron  readily  attracts  oxygen  from  the  air 
by  which  a  portion  of  protoxide  (FeO)  is  converted  into  sesquioxide  of  iron 
(le^O^).  ^  Hydrosulphuret  of  ammonia  (NH3,HS)  occasions  a  black  pre- 
cipitate (FeS)  when  added  to  the  solution.  Caustic  potash  or  ammonia  pro- 
duces a  whitish  precipitate  (reO,HO),  which  becomes  greenish,  and  ultimately, 
by  exposure  to  the  air,  reddish- brown  (re203,3HO).  Ferrocyanide  of  potas- 
sium causes  a  white,  or  bluish-white  precipitate,  which,  by  exposure  to  the  air 
ultimately  becomes  blue,  l^erridcyanide  of  potassium  occasions  a  dark  blue 
precipitate,  called  Turnbull's  blue.  .  Binoxide  of  nitrogen  communicates  a 
greeuish-brown  colour  to  a  solution  of  protosulphate  of  iron. 

By  boiling  the  solution  of  the  protosulphate  with  a  little  nitric  acid,  we 
obtain  in  solution  persulphate  of  iron.  This  yields,  with  ferrocyanide  of  potas- 
sium, a  blue  precipitate  (Prussian  blue) ;  wdth  ferridcyanide  of  potassium,  a 
deep  green  solution,  but  no  precipitate  ;  with  sulphocyanide  of  potassium,  a 
red  colour,  owing  to  the  formation  of  a  soluble  p'ersulphocyanide  of  iron 
(2Fe,3CyS2)  ;  with  meconic  acid,  a  red  coloured  liquid  (Fe20'^,Mec) ;  with 
gallic  or  tannic  acid,  a  purple  or  bluish-black  precipitate ;  with  succinate  of 
ammonia,  a  light  brown  precipitate  (Pe^O^^gSuc)  j  with  benzoate  of  ammonia 
a  yellowish-brown  precipitate  (re303,3Bz). 

Physiological  Effects,  a.  Of  Metallic  iron. — Iron  is  probably  inert,  or 
only  acts  mechanically,  so  long  as  it  retains  its  metallic  form;  but  it  readily 
oxidises  in  the  alimentary  canal,  and  thereby  acquires  medicinal  power  (see 
ante,  p.  193).  As  acids  promote  this  chemical  change,  acid  wines  and  fruits 
assist  in  rendering  the  metal  active,  while  alkalies  and  their  carbonates  have 
an  opposite  effect.  The  oxidisement  of  the  iron  is  attended  with  the  evolu- 
tion of  hydrogen  gas,  which  gives  rise  to  unpleasant  eructations.  If  sulphur 
be  taken  along  with  the  iron,  hydrosulphuric  acid  is  developed.  Like  the 
ferruginous  preparations  generally,  the  internal  employment  of  iron  causes 
blackening  of  the  stools,  owing  to  the  formation  of  the  hydrated  sulphuret  of 
iron.    The  nature  of  the  effects  produced  by  oxide  of  iron  formed  in  the 

'  [The  zinc  corrocles,  while  the  iron  is  preserved.  The  4000  miles  of  Electric  Telegraph  wire 
throughout  this  country  are  formed  of  zinced  iron,  the  iron  being  thus  coated  and  protected. — Eo.] 


Physiological  Epkkcts;  Uses.  ^17 

coim^ounds  of  iron  do  not  appear  to  be  hurtful  to  plants ;  at  least  this  is  the 
case  with  the  oxides.^    The  sulphate,  however,  is  injurious  to  vegetation. 

BB  On  AMs.-The  effects  of  the  ferruginous  compounds  on  animals 
generally  are  similar  to  those  on  man.  It  is  stated  that  m  animals  to  which 
Tron  has  been  given  for  a  considerable  time,  the  spleen  has  been  found  smaller, 
Im-der,  and  denser.  The  liver  is  also  said  to  have  been  affected  m  a  similar 
manner,  although  in  a  somewhat  sbghter  degree. 

vv  On  Man.— The  local  effects  of  the  sulphate,  nitrate,  and  sesquichloride 
of  iron  are  those  of  caustics  and  irritants,  and  these  preparations  accordmg  y 
rank  amongst  poisons.  Most  of  the  ferruginous  preparations  are  as  rm gent ; 
that  is,  they  constringe  the  parts  with  which  they  are  m  contact,  and  thereby 
diminish  secretions  and  check  sanguineous  discharges.  Thus,  when  swallowed, 
they  repress  the  secretions  and  exhalation  of  the  gastro-mtestinal  membrane, 
and  thereby  render  the  alvine  evacuations  more  solid,  and  even  occasion  costive- 
ness  The  sulphate,  nitrate,  and  sesquichloride  of  iron,  are  the  most  powerful 
of  the  ferruginous  constringents.  Administered  in  large  quantities  or  when 
the  alimentaiy  canal  is  in  an  irritable  condition,  aU  the  compounds  of  iron  are 
liable  to  excite  heat,  weight,  and  uneasiness  at  the  prsecordia,  nausea  and  even 
vomiting  and  sometimes  purging.    The  oxides  and  the  carbonate  of  iron  are 

very  mild  topical  agents.  _     .     ,    rj.  ^  m  ,  u 

Before  the  chalybeates  can  produce  constitutional  effects  they  must  become 
absorbed.  Under  their  use  the  blood  frequently  acquires  a  more  scarlet 
colour  owing  to  an  increase  in  the  number  of  its  colouring  particles.  Tiede- 
mann  and  Gmelin^  have  detected  iron  in  the  serum  of  the  blood  of  the  portal 
and  mesenteric  veins  of  horses  and  dogs,  to  which  they  administered  either 
the  sulphate  or  chloride.  Occasionally,  too,  iron  has  been  found  in  the 
urine.  Moreover,  Menghini^  asserts,  that  the  quantity  of  iron  m  the  blood 
of  dogs  may  be  increased  by  feeding  them  on  substances  mixed  with  this 
metal.  Lastly,  iron  has  been  detected  in  the  milk  of  animals  to  which  the 
oxide  had  been  administered.*  The  remote  constitutional  effects  of  chaly- 
beates have  been  already  described  (see  a?Ue,  p.  193).  These  preparations  I 
have  ventured  to  call  hcBmati?iics,  on  account  of  their  influence  m  augmenting 
the  amount  of  hasmatin  in  the  blood. 

Unlike  the  antispasmodic  spansemics  (arsenic,  silver,  copper,  bismuth,  and 
zinc),  as  well  as  lead  and  mercury,  the  chalybeates  do  not  excite  cramps, 
convulsions,  paralysis,  or  narcotism,  when  administered  in  large  doses  or  for 

a  long  period.  •  t  • 

Uses.  The  general  indications  and  contra-mdications  for  the  use  of 

chalybeates,  as  well  as  a  notice  of  the  principal  maladies  in  which  they  are 
employed,  have  been  already  given. 

1  De  Candolle,  Phys.  Veg.  1837. 

-  Vers.  iib.  d.  Wege  auf  welch.  Suhd.  aus  d.  Magen  u.  Darmk. 

^  Men^hiui,  De  Ferrearum  particularum  p-ogressu  ad  sanguinew,  in  the  Comment.  Acad.  Bonon 
t.  ii.  pt.  iii.  p.'475.  (A  notice  of  these  ia  givcu  by  Bayle  in  his  Bibiiuthcque  de  T/ierapeuiiqiie 
t.  iv.  Paris,  1837>. 

*  Chevallier  and  0.  Henry,  Journ.  de  Chim.  Med.  scr.  2e,  tome  v.  p.  200,  1839. 
VOL.  I.  3  G 
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INORGANiO  BODIES.— REDUCED  Iron. 


1.  FEKUIM  m  FILiV  TIIACTIM,  Iron  Wire,  L. ;  Ferri  Linialura,  Iron 

Filings,  E. ;  Ferrum,  Rod  Iron,  Iron  Wire,  Turnings,  and  Filinf/s,  D.  

Iron  ivire  is  used  for  various  pharmaceutical  purposes ;  as  for  the  preparation 
oi  iodide  of  iron,  nrine  of  iron,  and  other  preparations.  Iron  fihngs  are 
generally  procured  from  the  workshop  o'f  the  smith,  and  are  usually  impure, 
being  mixed  with  the  fihngs  of  other  metals,  &c.  The  magnet  is  commonly 
employed  to  separate  the  ferruginous  from  other  particles,  but  it  does  this 
imperfectly,  as  various  impurities  chug  to  the  iron  particles.  The  only  way 
to  procure  them  pure  is  by  filing  a  piece  of  pure  iron  with  a  clean  file.  Iron 
filings  are  employed  in  pharmacy  for  the  preparation  of  suljihuret  of  iron, 
sulphate  of  iron,  and  iodide  of  iron.  In  medicine  they  have  been 
administered  as  an  antidote  in  poisoning  by  the  soluble  salts  of  copper 
and  mercury.  The  iron  reduces  these  salts  to  the  metallic  state.  The  follow- 
ing formula  explains  the  action  of  iron  on  a  solution  of  sulphate  of  copper  : — 
CuO,S03  +  Ee = Cu  +  EeO,S03. 

Iron  filings  are  accounted  anthelmintic,  especially  for  the  small  thread 
worm  (see  ante,  p.  285).  They  have  been  used  also  as  an  astringent  appli- 
cation, to  repress  fetid  secretion  of  the  feet.  They  have  likewise  been 
employed  to  produce  the  constitutional  effects  of  the  chalybeates ;  but  for 
this  purpose  they  are  inferior  to  most  of  the  ferruginous  compounds.  The 
dose  of  iron  filings  is  from  ten  to  thirty  grains,  given  in  the  form  of  an 
electuary  made  with  treacle,  honey,  or  some  other  thick  substance. 

2.  FERRI  PILYIS,  D.j  Powder  of  Iron  ;  Reduced  Irofi.—Toke  of 'Per- 
oxide of  Iron,  Zinc  in  small  pieces.  Oil  of  Vitriol,  Water,  of  each  a  suffi- 
cient quantity.  Introduce  into  a  gun-barrel  as  much  of  the  peroxide  of 
ii-on  as  will  occupy  the  length  of  about  ten  inches,  confining  it  to  the  middle 
portion  of  the  barrel  by  plugs  of  asbestos.  Let  the  gun-barrel  be  now  placed 
in  such  a  furnace  as  is  used  for  organic  analysis,  one  end  of  it  being  fitted,  by 
means  of  a  cork,  into  a  bent  adapter,  whose  further  extremity  dips  in  water, 
while  the  other  end  (of  the  barrel)  is  connected  with  a  bottle  containing  the 
-zinc  and  water,  with  the  intervention,  however,  of  a  desiccation  tube,  including 
fragments  of  caustic  potash  and  a  small  bottle  half  filled  with  oil  of  vitriol. 
Matters  being  thus  arranged,  a  little  oil  of  vitriol  is  to  be  poured  into  the 
bottle  containing  the  water  and  zinc,  with  the  view  of  developing  a  sufficiency 
of  hydrogen  to  expel  the  air  from  the  interior  of  the  apparatus.  As  soon  as 
this  object  is  considered  to  have  been  accomplished,  the  part  of  the  tube 
containing  the  peroxide  of  iron  must  be  surrounded  with  ignited  charcoal ; 
and,  when  it  is  thus  brought  to  a  low  red  heat,  the  oil  of  vitriol  is  to  be 
gradually  added  to  the  zinc,  so  as  to  cause  a  steady  current  of  hydrogen  to 
pass  through  the  oil  of  vitriol  and  desiccation-tube  into  the  gun-barrel.  As 
soon  as  the  reduction  of  the  oxide  is  completed,  which  may  be  judged  to  have 
taken  place  when  the  gas  bubbles  escape  at  apparently  the  same  rate  through 
the  water  in  which  the  adapter  terminates  and  through  the  bottle  containing 
the  oil  of  vitriol,  the  fire  is  to  be  removed  (a  slow  current  of  hydrogen  being 
still  continued) ;  and  when  the  gun-barrel  has  assumed  the  temperature  of 
the  air,  its  metallic  contents  should  be  extracted,  and  preserved  in  an  accu- 
rately stopped  bottle. 

[PiiOPEiiTiEs. — When  properly  prepared  this  may  be  regarded  as  nearly 
pure  metallic  iron  :  it  is  in  the  form  of  an  impalpable  powder  of  a  slate  colour. 
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When  digested  in  the  dilnte  acids,  it  is  dissolved  with  strong  f 
the  gas  evolved  being  hydrogen,  nearly  pnre,  or  sometimes  f  f  ^^f^^^^^^^^ 
of  snlphnretted  liydrSgen,  from  the  presence  of  a  trace  of  sulphuret  of  iron  in 
the  compound.    A  protosalt  of  iron  is  formed  by  this  reaction. 

There  is  some  trouble  in  obtaining  iron  in  this  finely  reduced  state,  it 
the  heat  be  insufhcient,  the  reduction  is  incomplete :  if  carried  too  high,  tiie 
particles  of  iron  may  become  aggregated  in  masses.  _ 

PuRiTY.-The  best  tests  of  its  purity  are  its  entire  solubihty  in  acids  with 
evolution  of  hydrogen,  and  the  quantity  of  peroxide  of  iron  which  can  be 
procured  from  a  given  weight  of  it:  lO  S  grams  of  pure  iron  should  yield 
14-7  grains  of  peroxide;  and  10-3  grains  of  a  sample  oi jmhis  fern,  pre- 
pared by  Mr.  Morson,  was  found  by  Dr.  Gregory  to  yield  13-9  of  Peroxide 
This  preparation,  which  was  as  pure  as  it  can  be  ordinarily  obtained  lor 
medicinal  use,  was  found  by  him  to  be  thus  constituted  :— 
Iron    97;3 

Impurities    ' 

100-0 

The  impurities  consisted  probably  of  carbon  and  sulphur,  with  traces  of 
sihca.    These  are  commonly  present  in  all  iron  that  is  met  witn  m  pharmacy. 

Aditlteuations.— It  is  alleged  that  finely  powdered  magnetic  oxide  of  iron 
has  already  been  substituted  and  sold  for  this  finely  reduced  iron.i  Owmg  to 
its  insolubility  in  the  acid  fluids  of  the  ahmentary  canal,  this  compound  would 
■  be  quite  inefficacious  for  the  purpose  for  which  jndvis  ferri  has  been  intro- 
duced into  practice.  The  black  or  magnetic  oxide  of  iron  (2PeO  +  Pe20^  or 
I'e^QS)  is,  as  its  name  implies,  black ;  it  dissolves  in  acids  without  efi'er- 
vesccnce,  or  with  only  a  slight  escape  of  sulphuretted  hydrogen.  The  two 
compounds  resemble  each  other  in  being  attracted  by  the  magnet,  but  they 
yield  unequal  quantities  of  peroxide  from  equal  weights.  This  will  be  obvious, 
as  the  magnetic  oxide  is  already  combined  with  oxygen.  According  to  the 
authority  already  quoted,  10  grains  of  the  black  or  magnetic  oxide  (Pe^O^) 
yield  only  10-5  grains  of  peroxide.  It  is  obvious,  however,  that  mixtures 
may  be  made  in  all  proportions  :  hence  an  excellent  preparation  of  iron  is 
likely  to  be  brought  into  disrepute. 

Uses.— This  preparation  has  been  for  some  time  known  on  the  continent 
as  Qicevenne's  iron.  It  was  first  introduced  by  MM.  Quevenue  and  Mique- 
lard  under  the  name  of  fer  reduit.  It  has  been  adopted  in  the  Dublin 
Pharmacopoeia,  as  well  as  in  that  of  the  United  States,  under  the  name  of 
pulins  ferri.  As  a  medicine  it  possesses  the  properties  of  other  ferruginous 
preparations,  acting  hke  the  protocarbonate  of  the  metal.  In  consequence  of 
its  fine  state  of  division  it  is  far  more  soluble  in  the  fluids  of  the  alimentary 
canal  than  iron  filings.  It  has  no  inky  flavour,  and  is  not  liable  to  blacken 
the  teeth. 

As  a  chalybeate  it  is  said  to  be  objectionable,  because  it  cannot  be  preserved 
from  oxidation,  and  on  account  of  the  unpleasant  eructations  of  hydrogen  gas 
to  which' it  gives  rise.  In  reference  to  the  first  objection  we  may  remark, 
that  we  have  preserved  iron  perfectly  bright,  and  without  the  least  sign  of 
oxidation,  for  many  months,  in  a  bottle  filled  with  lime  water  and  well  stopped. 
This  might  be  made  the  preservative  medium  until  it  was  required  for  use. 

^  See  Pfiarmaceulical  Journal,  Jau.  aud  l''eb.  1854,  pp.  367. 
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Dose  and  Administiiation. — The  dose  of  it  is  from  one  or  two  grains  to 
ten  or  twelve,  in  the  form  of  pills  or  bolus.  M.  Coste^  states  that  he  has 
used  this  preparation  with  very  good  effect  in  cases  of  enlarged  spleen  fol- 
lowing ague,  in  doses  of  from  three-quarters  of  a  grain  to  two  and  a  half 
grains. — Ed.] 

141.  FERRI  OXYDUM  NIGRUM.  -  BLACK  OXIDE  OF 

IRON. 

Formula  'FG^O*='FeO,¥G^O^   Fquivalent  WeigJd  116. 

History. — It  was  first  employed  as  a  medicine  by  Lemery  in  1735.  It  is 
the  martial  ethiops  {lathiops  martialiii)  of  some  writers,  and  the  oxydum 
ferroso-ferricum  of  Berzelius.  It  is  sometimes  termed  the  magnetic  oxide 
of  iron  ;  and  sometimes  the  deuioxide  of  iron. 

Natural  History. — It  occurs  in  tlie  mineral  kingdom  under  the  name  of 
magnetic  iron  ore,  the  massive  form  of  which  is  called  native  loadstone. 
It  is  found  in  Cornwall,  Devonshire,  Sweden,  and  other  countries. 

Preparation. — Directions  for  its  preparation  are  given  by  both  the  Edin- 
burgh and  Dublin  Colleges. 

1.  The  Udinburgh  College  orders  it  to  be  prepared  as  follows: — 

Take  of  Sulphate  of  Iron,  §vj. ;  Sulphuric  Acid  (commercial),  f^ij.  and  f3ij. ;  Pure 
Nitric  Acid,  f5iv. ;  Stronger  Aqua  Ammonise,  f^ivss. ;  Bt)iling  Water,  Oiij.  Dissolve 
h&lf  the  sulphate  in  half  the  boiling  water,  and  add  the  sulphuric  acid ;  boil ;  add  the 
nitric  acid  by  degrees,  boiling  the  liquid  after  each  addition  briskly  for  a  few  minutes. 
Dissolve  the  rest  of  the  sulphate  in  the  rest  of  the  boiliug  water ;  mix  thoroughly  the  two 
solutions ;  and  immediately  add  the  ammonia  in  a  full  stream,  stirring  the  mixture  at  the 
same  time  briskly.  Collect  the  black  powder  on  a  calico-filter ;  wash  it  with  water  till 
the  water  is  scarcely  precipitated  by  solution  of  nitrate  of  baryta ;  and  dry  it  at  a  tem- 
perature not  exceeding  180°. 

The  object  of  the  first  part  of  this  process  is  to  convert  the  sulphate  of  the 
protoxide  of  iron  into  the  sulphate  of  the  sesquioxide.  This  is  effected  by 
adding  nitric  acid  to  the  boiling  solution.  The  acid  gives  oxygen  to  the 
protoxide,  while  binoxide  of  nitrogen  gas  escapes.  The  additional  quantity 
of  sulphuric  acid  is  required  to  enable  the  salt  to  preserve  its  neutrality,  and 
prevent  a  deposition  of  the  basic  sulphate  of  the  sesquioxide.  If,  however, 
the  sulphate  of  iron  directed  to  be  used  be  a  pure  protosulphate,  the  addi- 
tional quantity  of  sulphuric  acid  ordered  by  the  Edinburgh  College  is  not 
sufficient  for  the  purpose.  On  the  addition  of  ammonia  to  the  mixed 
solution  of  protosulphate  and  sesquisulphate  of  iron,  a  compound  of  the 
hydrated  protoxide  and  sesquioxide  of  iron  is  precipitated.  This  is  to  be 
washed  with  water  until  all  traces  of  sulphuric  acid  are  got  rid  of.  "When 
dried  at  180°  it  constitutes  the  feri-i  oxidum  nigrum  of  the  Edinburgh 
Pharmacopoeia,  and  the  ferri  oxydum  magneticum  of  the  Dublin  Pharma- 
copoeia. 

t.  The  Dublin  College  directs  it  to  be  prepared  by  a  similar  process. 

Take  of  Sulphate  of  Iron,  3xij. ;  Solution  of  Caustic  Potash,  5UV. ;  Distilled  AVaier,  a 
sufBcicnt  ([uantity.  Convert,  as  is  directed  in  the  formula  for  Ferri  Pcroxj/dum  Ui/dratHm, 
eight  ounces  of  the  sulphate  of  iron  into  a  persulphate.   To  the  solution  thus  obtained 
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add  tlie  four  remaining  ounces  of  the  sulphate  of  iron  first  dissolved  in  half  a  pint  of  d^^ 
tilled  water.  Mix  we!l  the  resulting  Uquid  with  the  solution  of  caustic  P^* J  ''^^'^'J^" 
hoiled  for  Ave  minutes  in  an  iron  vessel,  collect  the  prccipita  e  on  a  calico  l^^f^'^^^  "^^^^^^^ 
it  with  hoiling  distilled  water  until  the  liquid  which  passes  through  ceases  to  J  ^  P/^^^^ 
pitate  when  c?ropped  into  a  solution  of  chloride  of  barium  Lastly,  let  the  Precipitate  De 
dried  by  a  steam  or  water  heat,  and,  having  been  first  reduced  to  a  fine  powder,  let  it  De 
enclosed  in  a  well-stopped  bottle. 

There  are  several  other  methods  of  procuring  this  compound.  In  the  Pans 
Codex  it  is  directed  to  be  prepared  by  covering  iron  with  water  and  exposing 
the  mixture  to  the  air  :  then,  by  elutriation,  separating  the  black  powder. 

Properties.— i/«<7/2tf^/tf  iro7i  ore,  PeO,Pe20^  occurs  earthy,  compact, 
lamelliforra,  and  crystallised  in  the  form  of  the  regular  octohedron. 

Scales  of  oxide  of  iron  vary  somewhat  in  their  properties  and  composition. 
The  imier  scales,  ePeO.Fe^O^,  are  blackish  grey,  porous,  and  brittle.  Ihe 
onter  scales,  4FeO,Pe203,  are  redder. 

Hi/drated  black  oxide  of  iron  {ferri  oxydum  nigrum.  Ph.  Ed.)  contains 
about  seven  per  cent,  of  water.  It  is  a  greyisli-black  powder,  with  a  velvety 
appearance,  and  is  strongly  magnetic.  It  dissolves  in  hydrochloric  acid  with- 
out effervescence.  According  to  the  Edinburgh  Pharmacopoeia  its  properties 
are  as  follows  : — 

"  Dark  grayish-black :  strongly  attracted  by  the  magnet :  heat  expels  water  from  it : 
muriatic  acid  dissolves  it  entirely ;  and  ammonia  precipitates  a  black  powder  from  this 
solution."— P/i.  Ed. 

Composition. — Magnetic  iron  ore  has  the  following  composition  : — 


Atoms.   Eq.Wt.     PerCt.  Fuchs.\ 

Iron   3  ....    84  ....    72-414  ....  71-91 

Oxygen   4....    32....    27-586....  28-09 


Atoms.   Eq.Wt.  Fuchs. 
I  Protoxide  ....  1  ....    36  ....  30-88 
or  J  Sesquioxide  ..  1  ....    80  ....  68-40 

1   1  ....  416  ....  99-28 


Magnetic  Iron  Ore  ...  1  ....  116  ....  100  000  ....  100-00' 

Scales  of  oxide  of  iron,  according  to  Mosander,  have  the  following 
composition : — 


OuterLaver.  Inner  Layer. 

 i—i: —  ^  «  


Atoms.  Eq.Wt.  Atoms.  Eq.Wt. 

Protoxide  of  Iron   4   144   6   216 

Sesquioxide  of  Iron   1   80   1   80 

Scales  of  Iron   I   224   1    296 

Hydrated  black  oxide  of  iron  [ferri  oxydum  nigrum.  Ph.  Ed.),  called 
by  Woliler^ martialis  hydratum,  has  the  following  composition: — 


Atoms.   Eq.Wt.   PerCt. \ 

Iron   3  ....    84  ....  67-2 

Oxye:en   4  ....    32  ....  25-6 

Water    1  . . . .     9  . . . .  7-2 


or 


Atoms.     Eq.Wt.  PerCt. 

Protoxide  of  Iron         1    36    28  8 

Sesquioxide  of  Iron . .  1    80   ...    64  0 

Water    1  . . . .     9  . . . .     7  2 

  1  ....  125  ....  100-0 


Hydrated  Black  Oxide  of  Iron  1  ....  125  ....  100.0  J 

Purity. — Black  oxide  of  iron  should  be  readily  soluble  in  hydrochloric 
acid,  without  effervescence;  by  which  the  absence  of  metallic  iron  is  shown. 

Physiological  Effects  and  Uses. — These  are  similar  to  those  of  the 
chalybeates  in  general,  and  which  have  been  already  described.  It  does  not  pro- 
duce local  irritation,  [t  is  a  more  valuable  preparation  than  the  sesquioxide, 
in  consequence  of  being  more  readily  soluble  in  the  fluids  of  the  stomach. 

Administration. — Dose  from  grs.  v.  to  3j.  or  more,  twice  or  thrice  daily. 


Ann.  d.  Pharm.  Bd.  xx.  S.  56  (Jahrhuch  d.  Phamacie,  Bd.  xxxvii.  1837). 
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142.  PERRI  SESQUIOXYDUM.-SESQUIOXIDE  OF  IRON. 

Formula  1^0^.    Hquivalent  Weight  80. 

•  HiSTOiiY. — Geber^  was  acquainted  with  this  substance,  which  he  calls 
crocus  martis.  It  was  probably  known  long  before  his  time.  It  is  the  red 
oxide  of  iron  [ferri  oxydam  rubriim),  ox  jieroxide  of  iron,  {ferri  peroxy- 
dnm,  D.)  of  some  writers. 

Natural  History. — It  is  found  native  in  the  crystallised  state  {specular 
iron,  micaceous  iron,  or  iron  (/lance)  and  in  globular  and  stalactitic  masses 
{red  hcematite) :  the  finest  specimens  of  the  first  occur  in  the  Isle  of  Elba ; 
the  second  is  found  near  Ulverstone,  in  Lancashire,  and  in  Saxony.  Red 
ochre  is  sesquioxide  of  iron  in  a  soft  and  earthy  form.  Reddle,  or  red 
chalk,  is  an  argillaceous  substance,  which  owes  its  colour  to  sesquioxide  of 
iron.  Hyd rated  sesquioxide  of  iron  is  also  found  native,  and  will  be  noticed 
subsequently. 

PnEPAUATioisi. — There  are  several  modes  of  preparing  this  compound  : — 
1 .  By  precipitation  from  Sulpbate  of  Iron. 

The  London  College  orders  of  Sulphate  of  Iron,  lb.  iv. ;  Carbonate  of  Soda,  lb.  iv.  and  ^ij. ; 
Water,  boiling,  Cong.  vj.  Dissolve  the  Sulphate  of  Iron  and  Carbonate  of  Soda,  sepa- 
rately, in  three  gallons  of  water ;  then  mix  the  liquors  together,  and  set  them  by,  that 
the  powder  may  subside.  Lastly,  the  supernatant  liquor  being  poured  off,  wash  what  is 
precipitated  with  water,  and  drv  it. 

The  Edinburgh  College  employs  of  Sulphate  of  Iron,  ^iv. ;  Carbonate  of  Soda,  ^v. ; 
Boiling  Water,  Oss. ;  Cold  Water,  Oiijss.  Dissolve  the  sulphate  in  the  boiling  water, 
add  the  cold  water,  and  then  the  carbonate  of  soda,  previously  dissolved  in  about  thrice 
its  weight  of  water.  Collect  the  precipitate  on  a  calico  filter ;  wash  it  with  water  till  the 
water  is  but  little  affected  with  solution  of  nitrate  of  baryta,  and  dry  it  in  the  hot-air 
press,  or  over  the  vapour  bath. 

The  Lublin  College  gives  no  directions  for  preparing  this  compound.  The  formula  is 
to  the  following  effect : — Take  of  Peroxide  of  Iron,  any  convenient  quantity.  Place  it  in 
an  oven,  on  a  few  folds  of  filtering  paper,  and  when  it  has  become  dry  to  the  touch 
transfer  it  to  a  covered  crucible,  and  expose  it  for  a  few  miautes  to  an  obscure  red  heat. 

In  the  processes  of  the  London  and  Edinburgh  Colleges,  one  equivalent  of 
sulphate  of  iron  is  decomposed  by  one  equivalent  of  carbonate  of  soda ;  and 
the  products  of  their  mutual  reaction  are  one  equivalent  of  carbonate  of  the 
protoxide  of  iron,  which  is  precipitated,  and  one  equivalent  of  sulphate  of 
soda,  which  remains  in  solution.  reO,S03  +  NaO,C03=:EeO,C02  +  NaO,S03. 

Materials.  Composition.  Products. 

/I  u     *  C3  1    ~„!ieq.Soda   31  —:::::=- 1  eq.  Sulphate  of  Soda   71 

1  eq.  Carbonate  Soda  53  |  j      carbonic  Aeid ..  22 

,       □  1  v  i  T           „.  r  \  eq.  Sulphuric  Acid.  40^ 
1  eq.  Sulphate  Iron. .   ^^{i  eq.  Oxide  of  Iron . .    36   Ilr..-^..  1  eq.  Carbonate  of  Iron  ....  58 

129  129  129 

By  exposure  to  the  air  during  the  washing  and  drying,  the  carbonate  of 
the  protoxide  of  iron  is  decomposed ;  the  oxygen  of  the  air  combines  with  the 
protoxide,  and  thereby  converts  it  into  sesquioxide,  while  carbonic  acid  is 
disengaged.    2(EeO,C02)  +  0  =  Ee303  +  C02. 

When  prepared  according  to  the  above  directions,  its  colour  is  reddish 
chocolate-brown,  and  it  usually  contains  a  small  portion  of  undecomposed 


Invention  of  Verity,  p.  280. 


PROPiiiiTiKs;  CiLVR-^CTKRisTics  ;  GoMrosiTioN ;  PuiuTV.  82:5 

carbonate  of  the  protoxide  of  iron.  Manufacturers,  however,  "^1;;%  ^^^^^^^^^^ 
it  in  an  iron  pot/  by  which  it  acquires  a  browoish-red  colour  and  is  moie 

""!;;ioxide  of  iron,  as  thus  P-oured,  is  frequently  termc^^« 
subcarhonale  of  iron  {ferri  carbonas,  J)),  ov  jrrecijniated  carbonate  of 
iron  {ferri  carbonas  proiciiyitatus) . 
2.  By  calcining  Sulphate  of  Iron. 

■  In  this  case  the  water  and  sulphuric  acid  of  the  crystallised  sulphate  of 
iron  are  evolved.  The  iron  is  peroxidised  at  the  expense  of  a  por  ion  ot  the 
sulphuric  acid,  while  some  sulphurous  acid  is  developed,  ^^^^^'^^f  ^^''^ 
prepared  by  this  process  is  known  in  commerce  ^scolcothar  caput  moHuwn 
liLli,  trip,  bLn-red,  rouge,  and  .r.....  The  scarlet  parts  are  called 
rouge;  the  red,  purple,  or  whitish  parts,  which  have  been  exposed  to  e 
stroL-est  heat,  are  termed  crocus.  Purple  brown  is  the  name  given  to  the 
sesqmoxide  which  has  been  exposed  to  an  intense  white  heat  V enetian  red 
is  essentially  sesquioxide  of  iron  obtained  by  calcining  sulphate  of  iron.  It  is, 
however,  usuallv  adulterated  (with  reddle?)  to  suit  the  prices  of  the  market 
The  powder  sold  in  the  shops  as  bole  armeniack  is  a  mixture  of  pipe  clay  and 
Venetian  red. 

3.  From  Rust  of  Iron. 

This  formerly  entered  into  the  Dublin  Pharmacopceia  under  the  name  of 
Ruhigo  Ferri.  It  was  directed  to  be  prepared  from  iron  wire,  on  account 
of  its'purity.  Rust  of  iron  is  usually  reduced  to  an  impalpable  powder  by 
levigation  and  elutriation,  and  is  then  made  up  into  smaU  conical  loaves,  like 
mmdived.  {prepared  rust  of  iron.)  •       .  ^ 

Properties.— The  primary  form  of  the  crystals  of  native  sesquioxide  ot 
iron  is  the  rhombohedron.  The  artificial  sesquioxide  of  the  shops  is  a  brown- 
ish-red powder  :  when  it  has  been  exposed  to  an  intense  heat,  it  has  a  purphsh 
tint.  It  is  odourless,  insoluble  in  water,  and  not  magnetic.  Prepared  accord- 
ing to  the  London  Pharmacopoeia,  it  has  a  styptic  taste :  when  calcined,  it 
is  tasteless.  When  quite  free  from  carbonate  of  iron,  it  dissolves  m  hydro- 
chloric acid  without  efi'ervescence. 

Characteristics.— neutral  hydrochloric  solution  affords  a  deep  blue 
precipitate  with  the  ferrocyanide  of  potassium,  a  purplish-black  precipitate 
with  tincture  of  nutgalls,  a  brownish-red  precipitate  with  the  alkalies,  and  a 
red  colour  with  sulphocyanic  or  meconic  acid. 

Composition.— Sesquioxide  of  iron  has  the  following  composition  : — 

Atoms.       Eq.  JFt.      Per  Cent.     Gay-Lussac.  Berselm&. 

Iron    2    56    70    70  27    6922 

Oxygca   3    24    30    2973    30-78 

Sesquioxide  of  Iron  .    1    80    100    100-00    100-00 

Purity. — If  it  should  contain  copper,  its  hydrochloric  solution  will  deposi 
this  metal  on  a  bright  rod  of  iron.    After  the  sesquioxide  has  been  thrown 
down  by  -ammonia  from  the  hydrochloric  solution,  the  supernatant  liquor 
should  give  no  indications  of  containing  any  other  metal  in  solution,  and 
chloride  of  barium  ought  not  to  occasion  any  precipitate.    Orlila^  obtained 
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traces  of  arsenic  in  the  sesqnioxicle  of  commerce  by  boiling  this  substance  for 
five  hours  with  pure  sulphuric  acid,  and  placing  the  solution  in  Marsh's 
apparatus. 

Dissolved  totally  by  dilute  hydrochloric  acid,  with  scarcely  any  cfTervescence,  and  it  is 
precipitated  by  potash.  The  filtered  liquid  is  colourless,  and  is"  not  coloured 'by  hydro- 
sulphuric  aeid  or  the  ferroeyanide  of  potassium. — Fh.  Jjond. 

"  Entirely  soluble  in  muriatic  aeid,  aided  by  a  gentle  heat."— P/i.  Edinb. 

Physiological  Effects. — It  is  termed  alterative,  tonic,  and  eramenagogue. 
Its  obvious  effects  on  the  body  are  very  slight.  It  produces  blackness  of  the 
stools,  and  in  large  doses  occasions  nausea,  a  sensation  of  weight  at  the  pit  of 
the  stomach,  and  sometimes  dyspeptic  symptoms.  It  possesses  •  very  little 
astringency.  The  constitutional  effects  arising  from  the  continued  use  of  it 
are  those  produced  by  the  ferruginous  compounds  generally,  and  which  have 
been  before  described. 

Uses.— It  may  be  employed  in  any  of  the  before-mentioned  cases  in  which 
the  ferruginous  tonics  are  indicated.  It  has  been  strongly  recommended  by 
Mr.  Benjamin  Hutchinson^  as  a  remedy  for  neuralgia,  and  in  some  cases  it 
gives  complete,  in  others  partial,  relief.  But  in  many  instances  no  benefit 
whatever  is  obtained  from  its  use,  and  in  one  case  in  which  I  prescribed  it 
the  patient  fancied  it  increased  her  sufferings.  Mr.  Carmichael  has  recom- 
mended it  as  a  remedy  for  cancerous  diseases. 

ADMiNisTaATioN. — The  usual  dose,  as  a  tonic  and  emmenagogue,  is  from 
grs.  X.  to  5S.S.  In  tic  douloureux  it  is  given  in  much  larger  quantities,  as 
from  5ss.  to  ^iij.  or  ^iv.  It  may  be  administered  in  the  form  of  an  elec- 
tuary. To  enable  it  to  sit  easily  on  the  stomach,  it  may  be  combined  with 
aromatics. 

EIPLASTRIM  FERRI,  L.  E.  D.  ;  EmplaHrum  Buborans  ;  Iron, 
Frankincense,  or  Strenr/theniiig  Plaster.  (Take  of  Sesquioxide  of  Iron, 
Plaster  of  Lead,  ^viij.  j  Prepared  Prankincense,  5^- =  the  plaster  and 
frankincense  being  melted  together  over  a  slow  fire,  sprinkle  in  the  sesquioxide, 
and  mix,  Z.  Litharge  Plaster,  ^iij- ;  Resin,  ^vj.;  Olive  Oil,  fsiijss. ;  Bees'- 
wax,  5iij. ;  Red  Oxide  of  Iron,  ^j- :  triturate  the  oxide  of  iron  with  the  oil, 
and  add  the  mixture  to  the  other  articles,  previously  liquefied  by  gentle  heat ; 
mix  the  whole  thoroughly,  Take  of  Peroxide  of  Iron,  in  fine  powder,  ^j. ; 
Burgundy  Pitch,  5ij. ;  Litharge  Plaster,  ^viij.  :  add  the  peroxide  of  iron  to 
the  Burgundy  pitch  and  litharge  plaster,  previously  melted  together,  and  stir 
the  mixture  constantly  until  it  stiffens  on  cooling,  D.  [This  was  formerly 
called  Einjdastrum  T hurts.']) — Spread  on  leather,  it  is  employed  as  mecha- 
nical support  and  slight  stimulant  in  muscular  relaxation,  lumbago,  and  weak  • 
ndss  of  the  joints. 

143.  FERRI  SESQUIOXYDUM  (PEROXYDUM,  H-)  HYDRA- 
TUM.-HYDRATED  SESQUIOXIDE  OP  IRON. 

History. — In  the  year  1834,  this  preparation  was  proposed  by  Drs.  Buuseu 
and  Berthold  as  an  antidote  for  poisoning  by  arsenious  acid.^ 


I  Cases  of  Tic  Doulonreux  sucamsfuUy  treated,  1 820. 

-  Poirgciidurir,  Annalcn  d.  L'lujsilc,  Hd.  xx.\ii.  S.  1^4,  1S34;  also,  Journal  de  I'/iarm.  xx.  50 
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Natural  IlisTORY.-The  liydrated  sesquioxidc  of  iron  {hrown  iron  stone) 
is  met  with  ill  Scotland,  and  at  Shotover  Hill,  Oxfordshire 

PiiEPARATioN.-The  Edinburgh  PharraacopcEia  gives  the  following  diicc- 
tions  for  this  preparation  [ferrugo,  E.)  : — 

Tike  of  Sulnhate  of  Iron,  ^Iv.;  Sulphuric  Acid  (commercial),  ^iijss. ;  Nitric  Acid 
rD  13S0)  sU  ^rAqim  AmmoiL,  f5iijss. ;  Water,  Oi .    Dissolve  the  sulpha  e 

rthe'la^effSd  ul'ul  hur?c  acid,  and  boil  fh^  solution;  f  JJ- f  ^^^l.^^^^^^^^^^ 
smiUl  portions  boiUn^  the  liquid  for  a  minute  or  two  alter  each  addition,  unui  it  acquires 
a  vKLlXwn  cobur^  and  yields  a  precipitate  of  the  same  colour  with  ammonia.  Eiltei 
XTthe  LuM  0  co^^  -  and  add  in  a  fuU  stream  the  aqua  ammomse,  stirring  the  mixture 
bri«klY    cffi  the  P  eeipitatc  on  a  calico  filter  ;  wash  it  with  water  till  the  washing 
cease  to  prec^^^^^^^^^  squeeze  out  the  water  as  much  as  possible ; 

and  dry  the  precipitate  at  a  temperature  not  exceeding  iSU  •  r^rpfprable 

When  this  preparation  is  kept  as  an  antidote  for  poisonm-  with  arsemc,  it  is  preferable 
to  preserve  it  in  the  moist  state,  after  bemg  simply  squeezed. 

Under  the  name  of  Ferri  Peroxydum  Hydratum  the  Dublin  Pharma- 
copoeia contains  the  following  directions  for  this  preparation  :— 

Take  of  Sulphate  of  Iron,  Bviii- ;  Pure  Sulphuric  Acid,  f^vj. ;  Pure  Nitric  Acid  fjss  ; 
SoSntSstic  Potash,' dij.  bistiUed  Water,  5^i>  'Z?:^ZtllllI^^^^ 
the  sulphuric  acid,  and  m  the  mixture,  with  the  i^id  of  heat  dissolve  the  sulphate  oliron^ 
Mk  Edtric  acid  with  the  remainder  of  the  water,  and,  having  added  the  diluted  acid 
to  the  so  S  of  sulphate  of  iron,  concentrate  by  boiling  unti ,  upon  the  sudden 'iisen- 
LeLTo  much  gas,  the  liquid  passes  from  a  dark  to  a  red  colour.  Let  this  be  now 
?S  Sto  the  solution  of  calstic  potash,  and  when  the  mixture  has  been  well  stirred 
C  Zu  a  calico  filter,  and  let  the  precipitate  be  washed  with  distilled  water  until  the 
UquTd  which  passes  through,  ceases  to  give  a  precipitate  when  dropped  into  a  so  ution  of 
chloride  of  barium.  Lastly,  enclose  the  precipitate,  while  m  the  pasty  state  m  a 
porcelak  pot  wLse  lid  is  mide  air-tight  by  a  luting  of  lard,  so  as  to  prevent  the  loss  of 
water  by  evaporation. 

The  protoxide  of  the  sulphate  is  converted  into  sesquioxide  by  the  oxygen  of 
the  nitric  acid.  The  sesquioxide  requires  an  additional  quantity  of  sulphuric 
acid  to  form  the  neutral  sulphate  of  the  sesquioxide  :  2(EeO,S03)  +  Q  +  SO^  = 
Ee203,.3S03.  On  the  addition  of  caustic  ammonia,  the  liydrated  sesqui- 
oxide of  iron  is  precipitated,  while  sulphate  of  ammonia  remains  in  solu- 
tion. The  oxide  retains  in  combination  with  it  some  ammonia,  but  tins 
does  not  prove  injurious  to  its  therapeutical  use.  If  potash  or  soda  be 
substituted  for  ammonia,  we  obtain,  unless  the  alkali  be  in  excess,  a  sub- 
sulphate  of  iron  instead  of  the  hydrated  oxide  of  iron  ;  and  if  we  use  excess 
of  alkali,  a  portion  of  it  combines  with  the  oxide.  Oxide  which  has  been 
precipitated  by  potash  has  been  found  not  to  be  equally  efl&cacious  as  an  anti- 
dote for  arsenic  to  that  obtained  by  ammonia. ^ 

Properties.— Hydrated  sesquioxde  of  iron  has  a  deep  reddish-brown 
colour.  Prepared  for  use,  as  an  antidote  to  arsenious  acid,  it  should  be  in 
the  form  of  a  soft  or  gelatinous  moist  magma.  Though  it  may  be  dried  at 
ordinary  temperatures  without  undergoing  decomposition,  yet  in  this  moist 
state  it  more  readily  renders  arsenious  acid  insoluble ;  and,  therefore,  to  pre- 
serve it  in  this  condition  it  should  be  kept  under  water  in  a  stoppered  bottle. 
If  this  hydrated  sesquioxide  (prepared  by  ammonia)  be  added  in  a  considerable 
excess  to  a  solution  of  arsenious  acid,  and  well  agitated,  the  filtered  liquor 


'  See  Bunscn's  Memoir  before  quoted  ;  also,  Dr.  Maclngan  On,  the  Aclioii  of  ITydrated  Sesqui- 
o.dde  of  Iron  in  Arsenic,  in  the  Edinburgh  Medical  and  Surgical  Journal,  No.  14'l!. 
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gives  no  traces  of  the  presence  of  arsenic.  Dr.  Maclagan  states  that  "at 
least  twelve  parts  of  oxide^  prepared  by  ammonia,  are  required  for  each  p-.ivt 
of  arsenic  :^  and  that  wlieri  the  oxide  has  either  been  precipitated  by  ijotash 
or  been  dried  even  at  a  low  temperature,  about  three  or  four  times  larjrer 
quantities  are  requisite.''  That  the  arsenious  acid  has  been  rendered  in- 
soluble, is  shown  by  the  fact  that  by  washing,  it  cannot  be  removed  from  the 


magma. 


The  hydrated  sesquioxide  combines  with  arsenious  acid,  and  yields  a 
hydrated  subarsenite  of  the  sesquioxide  of  iron ;  the  formula  for  which  as 
given  by  L.  Gmelin  on  the  authority  of  Bunsen,  is  4<fe^O^,A.sO^,^RO. 

The  formula  given  by  Duflos  is  SPe^O^AsO^.  AccordiBg  to  Guibourt^  the  composition 
of  the  subarsenite  is  sesquioxide  of  iron  (calcined  to  redness),  65  0  ;  arsenious  acid,  14-50  • 
wcder,  20-50.  According  to  Professor  Graham,^  the  mutual  reaction  of  tlie  hydrated 
sesquioxide  and  the  arsenious  acid  gives  rise  to  the  formation  of  the  arseniate  of  the 
protoxide  of  iron,  2Fe203-)-AsO-^=4I'eO+AsO^ 

Composition. — ^It  consists  of  sesquioxide  of  iron,  water,  and  a  small 
portion  of  ammonia.  One  hundred  parts  of  the  magma,  deprived  of  water 
by  deca,ntation,  yielded  Guibourt  from  3-2  to  3'5  of  calcined  sesquioxide. 
According  to  the  same  authority,  1  litre  of  the  magma,  equal  to  about  If 
imperial_  pints  (1-7608  imperial  pints),  contains  32-35  grammes  or  499^ 
troy  grains  (499-6134.  troy  grains  of  the  calcined  sesquioxide.)  So  that  one 
imperial  pint  contains  about  286  grains  of  the  calcined  sesquioxide. 

Physiological  Effects. — These  are  similar  to  those  of  the  anhydrous 
sesquioxide  before  mentioned  (see  ante,  p.  823). 

Uses.— Hydrated  sesquioxide  of  iron  has  been  chiefly  employed  as  an  anti- 
dote in  poisoning  by  arsenious  acid.  Drs.  Bunsen  and  Berthold^  were  the 
first  to  assert  the  antidotal  powers  of  this  preparation.  Their  statements 
were  confirmed  by  the  experiments  of  Soubeiran  and  Miquel,^  of  Orfila  and 

jun.,7  of  Borelli  and  Demaria,^  of  Dr.  Mackenzie,^  of 
the  Committee  (composed  of  Drs.  Deville,  Nonat,  and  Sandras)  appointed  by 
the  Societe  de  Medecine  of  Paris,i°  and  of  other  experimentalists,  On  the 
other  hand,  Mr.  Brett,i2  Orton,^^  ^j..  Cramer,^*  and  others,  have  denied 
its  antidotal  powers.  It  is  generally  admitted  that  if  a  sufficiently  large  quan- 
tity of  the  hydrated  sesquioxide  be  added  to  a  solution  of  arsenious  acid,  it 
combines  with  the  acid  and  forms  an  insoluble  precipitate.  In  such  cases  the 
hydrated  sesquioxide  would  act  as  a  chemical  antidote. 


^  "  This  proportion  of  twelve  parts  of  the  moist  ammoniacal  oxide  to  each  part  of  arsenic,  is  that 
which  has  been  indicated  by  several  of  the  French  experimentalists  as  being  required  to  insure  its 
antidotal  effects." 

^  Journal  de  CJiimie  Med.  t.  v.  2dc  Serie,  p.  313. 

^  Elements  of  Chemistry,  p.  636. 

"  Op.  cit. 

Journ.  de  CJdm.  Med.  t.  i.  2de  Ser.  p.  3. 
"  Ihid.  p.  45. 
7  Ibid.  p.  46. 

Ibid.  p.  393. 
°  Quoted  by  Dr.  Maclagan, 

Journ.  de.  C/dm.  Med.  t.  v.  2de  Serie,  p.  317. 
"  Quoted  by  Dr.  T.  U.  Beck,  in  Land.  Med.  Guz.  Oct.  15,  1841. 
'2  Lond.  Med.  Gaz.  vol.  xv.  )).  220. 

Lancet,  Nov.  8,  1834. 

Quoted  by  Dr.  Alfred  'i'aylor,  On  Foisons. 
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But  it  appears  from  the  experiments  of  Dr  A  Taylor  t^J^t  when  ^he 
hydrated  sesquioxide  is  mixed  with  arsenions  acid  m  the  form  of  P^^'der  t^m 
little  orno  chemical  effect  is  produced.    Now  as  m  most  c^^/^ 
poisoning  the  arsenious  acid  is  taken  in  the  form  of  powder  it  follows  tha  m 
kich  the  hydrated  sesquioxide  would  not  act  as  a  chemical  ^^^^i^ote  though 
it  would  doubtless  be  serviceable  as  a  mechamcal  antidote,    in  thn-tj-o^e 
cases  in  which  it  was  given,  recovery  took  place  in  twenty-nine.  In  one  o  tiiese 
nearly  two  drachms  of  arsenic  had  been  taken.^    In  the  two  unsuccessful  cases 
the  antidote  could  not  be  retained  on  the  stomach.     _  . 

Administration.— When  exhibited  as  an  antidote  m  arsenical  poisomng  it 
must  be  administered  in  very  large  doses,  in  a  freshly  hydrated  state  Dv 
Maclagan  says  that  twelve,  Devergie,  thirty-two,  parts  of  the  hydrated  oxide 
are  required  for  every  part  of  arsenious  add  swallowed.  Dr.  Beck  recom- 
mends that  it  should  be  given  in  the  quantity  of  a  table-spoonful  every  five  or 
ten  minutes,  or  as  often  as  the  patient  can  swallow  it.  If  hydrated  sesquioxide 
be  not  at  hand,  let  the  common  red  oxide  of  iron  be  given  with  water  as  a 
substitute  ;  for  though  not  equally  efBcacious  with  the  hydrated  oxide,  it  ap- 
pears to  possess  some  antidotal  power.^ 

144.  PERRI  CARBONAS.- CARBONATE  OP  IRON. 

Formula  leO^COl    Equivalent  Weight  58. 

History.— This  compound  must  not  be  confounded  with  the  sesquioxide 
of  iron,  which  is  frequently  termed  carbonate  of  iron  (see  ante,  p.  823). 

Natural  History.— It  occurs  native  in  the  crystalhsed  state,  constituting 
the  mineral  called  spathose  iron.  Clay  iron  ore  is  a  native  carbonate  ot 
iron.  Carbonate  of  iron  is  also  found  in  the  carhonated  chalybeate  waters, 
in  which  it  is  held  dissolved  as  proto-carbonate  by  carbonic  acid 

Preparation.— It  is  prepared  by  adding  a  solution  of  an  alkaline  carbonate 
to  a  solution  of  protosalt  (as  the  sulphate)  of  iron,  the  atmospheric  air  being 
carefully  excluded.  The  hydrated  carbonate  of  the  protoxide  of  iron  is  pre- 
dpitated.  By  exposure  to  the  air,  oxygen  is  absorbed  and  carbonic  acid  is 
evolved.* 

Soubeiran*  exposed  tHs  weU-washed  precipitate,  in  thin  layers,  to  a  moist  atmospliere 
for  three  months:  its  composition  was  then  found  to  be  sesquioxide  (quite  tree  irom 
protoxide)  of  iron,  71-4;  carbonic  acid,  8-3;  ^nd.  water,  20-0. 


1  Dr  T  R  Beck  op  cii  [In  the  last  editioB  (1851)  of  his  Medical  Jurisprudence,  n.  553, 
Dr  Beck  does  not  express  himself  so  stron-ly  on  the  efficacy  of  the  proposed  remedy  as  the  above 
quotation  would  imply.  He  speaks  of  it  not  as  a  chemical  antidote,  but  as  an  aid  to  other  i-emedics 
The  thirty-one  cases  above  referred  to  are  mixed  cases,  scattered  ui  the  American  and  Enghsh 
medical  journals.  He  speaks  ot  these  as  only  a  selection  of  favourable  cases ;  the  unfavourable  case& 
arc  not  recorded. — Ed.] 

2  London  Medical  Gazette,  vol.  xix.  p.  177. 

3  See  Journ.  de  Chim.  M4d.  t.  v.  2de  Ser.  p.  305,  et  seq.    _      ^.  ^  . 

[The  Austrian  Pharmaceutical  Journal  contains  a  paper  m  which  it  is  stated  that  the  white 
carbonate  of  iron  precipitated  from  a  solution  of  protochloride  of  iron,  redissolved  by  the  addition  of 
dilute  nitric  acid,  gives  a  colourless  liquid,  which  may  be  kept  witliout  oxidation  even  in  an  open 
flask-  and  when  evaporated  yields  a  nearly  colourless  double  salt,  which  deliquesces  in  a  moist 
atmosphere,  but  is  not  oxidised.  It  is  probable  that  this  salt  contains  a  protonitrate  of  iron,  which 
has  been  observed  by  Berzelius  to  possess  a  certain  degree  of  stability.  {Pharmaceutical  Journal, 
vol.  xiii.  p.  6.35.)— Ed.] 

*  Journ.  de  Pharmacie,  t.  xvi.  p.  524. 
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The  Dublin  is  the  only  College  which  gives  directions  for  the  preparation 
of  this  compound  under  the  name  of  Ferri  cnrlonas. 

'^P''^^^  ^^^'J^'^j; '  Crystallised  Carbonate  of  Soda  of  Commerce  • 
Distdled  Water,  Cong  ij.  Dissolve  each  salt  iii  one-half  of  the  water,  and  botli  solutions 
beuig  raised  to  the  boiling  temperature,  mix  them,  and  set  the  whole  to  rest  in  a  covered 
vessel  for  six  hours  The  supernatant  solution  having  been  drawn  off  with  a  svnhon  the 
precipitate  IS  to  be  di-amed  on  a  calico  filter,  and  then  subjected  to  strong  exDression 
f  we&topped  Lttle      ^  ^^^^P^^^^^^-^  "ot  exceeding  212°  pulverised,  and  preierved  in 

Properties.— Native  protocarbonate  of  iron  is  yellow :  the  primary  form 
of  its  crystals  is  the  obtuse  rhombohedron.  Carbonate  of  iron,  prepared  as 
above  directed,  is  a  white  precipitate,  which,  by  exposure  to  the  air,  becomes 
at  first  greenish,  then  brown  {sesquioxide).  It  is  insoluble  in  water,  but 
dissolves  in  sulphuric  or  hydrochloric  acid,  with  effervescence.  It  also  readily 
dissolves  m  carbonic  acid  water:  the  carbonated  chalybeate  waters  are 
natural  solutions  of  this  kind. 

Characteristics —li  dissolves  in  diluted  sulphuric  acid  with  effervescence. 
The  solution  possesses  the  before-mentioned  properties  of  the  ferruginous 
solutions. 

Composition.— Carbonate  of  the  protoxide  of  iron  is  thus  composed  :— 

„  ,    . ,    ,  ^  ^i<^^s-       ^q-  T^t'  Per  Cent.  Stromeyer. 

Protoxide  of  Iron    I    36    62    59-6276 

Carbonic  Acid    1      38    38  0352 

Carbonate  of  Iron   1    58    100    97-6628 

Physiological  Eepects  and  Uses.— It  is  one  of  the  most  valuable  of  the 
ferruginous  compounds,  on  account  of  the  facility  with  which  it  dissolves  in 
the  fluids  of  the  stomach,  and  becomes  absorbed.  Its  local  effects  are  very 
mild.  Its  uses  are  those  of  chalybeates  in  general,  and  which  have  been 
before  mentioned. 

V  1.  FERRI  CARROMS  CUM  SACCHARO,L.;  Ferri  CarbonasSaccharatum, 
E.  D.,  Saccharine  Carbonate  of  Iron.  (Take  of  Sulphate  of  Iron,  ^iv. ; 
Carbonate  of  Soda,  ^iv.  5iv. ;  Sugar,  ^ij. ;  Distilled  Water,  boiling,  Oiv.  ,— 
Dissolve  the  sulphate  and  carbonate  separately  in  two  pints  of  water.  Mix 
the  solutions  together  whilst  still  hot,  and  set  aside  that  the  carbonate  of  iron 
may_  subside.  Then,  the  supernatant  solution  being  poured  off,  wash  the 
precipitated  carbonate  frequently  with  water.i  To  this  add  the  sugar  dissolved 
in  f^ij.  of  water,  and  evaporate  the  mixture  in  a  water- bath  until  the 
powder  is  dried.  Keep  it  in  a  well-stoppered  vessel,  L.  Sulphate  of  Iron,  ^iv. ; 
Carbonate  of  Soda,  ^iv.  ^ij. ;  Pure  Sugar,  ^ij. ;  Water,  Oiv.  [The  Edinburgh 
College  orders  of  carbonate  of  soda,  ^v.  The  other  ingredients  are  in  the 
same  proportions.]  Dissolve  the  sulphate  and  carbonate  each  in  two  jjints  of 
the  water  ;  add  the  solutions  and  mix  them ;  collect  the  precipitate  on  a  cloth 
filter,  and  immediately  wash  it  with  cold  water,  squeze  out  as  much  of  the 
water  as  possible,  and  without  delay  triturate  the  pulp  which  remains  with 
the  sugar  previously  in  fine  powder.    Dry  the  mixture  at  a  temperature  not 

J  [Mr.  Squire  remarks,  iu  reference  to  the  washing  direeted  by  the  Loudon  College,  that  tlie 
"  continued  washing  with  water  which  lias  not  been  deprived  of  air  by  boiling,  will  have  the  effect 
of  decomposing  the  protocarbonate  of  iron,  which  it  is  the  evident  inl'cutiou  of  the  Colleges  (o  retain 
unimpaired  ;  therefore  water  recently  boiled,  and  closed  vessels,  should  have  been  directed."— Ed.] 


Compound  Mixture  of  Iron. 

much  above  1 20°,  E.  The  formula  of  the  Dublin  College  is  as  follows  t-Take 
of  Sulphuretof  Iron,  ^viij. ;  Crystallised  Carbonate  of  Soda  of  Commerce  ; 
Distilled  Water,  c^o//./.  ij. ;  Refined  Sugar,  in  fine  powder,  3iv.--VVitli  me 
sulphate  of  iron,  cal-bonate  of  soda,  and  water,  prepare  as  directed  m  me 
formula  for  Ferri  Varbonas,  and  immediately  after  the  carbonate  has  been 
expressed,  mix  it  with  the  refined  sugar.  Dry  the  mixture  at  a  temperature 
not  exceeding  212°,  and,  having  reduced  it  to  a  fine  powder,  preserve  it  m  a 
well-stopped  bottle,  Z).)-Dr.  Becker,  of  Miihlhausen  suggested  this  com- 
pound, which  is  now  for  the  first  time  admitted  into  all  the  British  pharma- 
copoeias. His  idea  was  carried  out  by  Klauer  ■}  and  hence  this  preparation 
is  known  on  the  continent  as  Klauer'syc^rm/w  carhonicum  saccharatum.  ihe 
sugar  checks,  though  it  does  not  completely  prevent,  the  further  oxidation  ot 
the  iron.  This  preparation  is  a  greenish  powder,^  composed  of  protoxide 
iron,  sugar,  and  carbonic  acid,  with  some  sesquioxide  of  iron.  Its  cha- 
racters are,  according  to  the  Edinburgh  College,  as  follows  : 

Colour  greyish-green";  easily  soluble  in  muriatic  acid,  with  brisk  effervescence. 

It  may  be  given  in  doses  of  from  five  to  ten  grains. 

2.  MISTURA  FERRI  COMPOSITA,  L.E.D.;  Compound  Mixture  of  Iron  ; 
Steel  Mixture;  Griffith's  Mixture.  (Myrrh,  powdered,  5ij. ;  Carbonate  ot 
Potash,  5j. ;  Rose  Water,  f^xviij. ;  Sulphate  of  Iron,  powdered,  Bijss. ;  Spirit 
of  Nutr^eg,  f3j.;  Sugar,  5ij.  Rub  together  the  Myrrh  with  the  Spirit  of 
Nutmeg  and  the  Carbonate  of  Potash ;  and  to  these,  while  rubbing,  add  first 
the  Rose  Water  with  the  Sugar,  then  the  sulphate  of  Iron.  Put  the  mixture 
immediately  into  a  proper  glass  vessel,  and  stop  it,  L. — The  processes  of  the 
Edinburgh  and  Dublin  Colleges  are  essentially  the  same  :  we  give  theDubhn 
formula  :— Take  of  Myrrh,  in  powder,  5j. ;  Pure  Carbonate  of  Potash,  5ss ; 
Essence  of  Nutmeg,  f5j. ;  Rose  Water,  f^viii. ;  Refined  Sugar,  ^j.;  Sul- 
phate of  Iron,  5ss.)— This  is  a  professed  imitation  of  Dr.  Griffith's  celebrated 
antihectic  or  tonic  mixture.^ 

In  the  preparation  of  it,  double  decomposition  takes  place  :  by  the  mutual 
reaction  of  carbonate  of  potash  and  sulphate  of  iron  we  obtain  sulphate  of 
potash,  which  remains  in  solution,  and  carbonate  of  protoxide  of  iron,  which 
is  precipitated.  To  prevent  the  latter  attracting  more  oxygen,  it  is  to  be 
preserved  in  a  well-stoppered  bottle.  The  quantity  of  carbonate  of  potash 
directed  to  be  used  is  almost  twice  as  much  as  is  required  to  decompose  the 
quantity  of  sulphate  of  iron  ordered  to  be  employed.  The  excess  coinbines 
with  the  myrrh,  and  forms  a  kind  of  saponaceous  compound,  which  assists  in 
suspending  the  carbonate  of  iron  in  the  liquid.  When  first  made,  this  mixture 
has  a  greenish  colour,  owing  to  the  hydrated  ferruginous  carbonate ;  but  by 
exposure  to  the  air  it  becomes  reddish,  in  consequence  of  the  absorption  of 
oxygen,  by  which  sesquioxide  of  iron  is  formed,  and  carbonic  acid  evolved : 
hence  it  should  only  be  prepared  when  required  for  use. 

It  is  one  of  the  most  useful  and  efficacious  ferruginous  preparations, 


'  Pharmaceutisches  Cenlral-Blatt fur  1836,  S.  827  ;  also,  Journ.  de  Pharmacie,  t.  xxiii.  p.  86. 

^  For  some  observations  on  its  chemical  properties,  sec  a  paper  by  A.  Buchner,  in  the  Pharma- 
ceutisches Ccntral-Blaltfir  1837,  S.  755. 

^  Practical  Observations  on  the  Cure  of  Hectic  and  Slow  Fevers,  and  the  Pulmonary  Consump- 
tion, 1776. 
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wliich  is  owing  to  its  ready  solubility,  by  wliich  it  is  easily  digested  and 
absorbed.  Irs  constitutional  effects  are  analogous  to  those  of  the  ferruginous 
componnds  in  general,  and  which  have  been  already  described.  Its  tonic 
and  stimulant  operation  is  promoted  by  the  myrrh  :  "the  excess  of  alkaline 
cai'bonate  must  not  be  forgotten  in  estimating  the  sources  of  its  activity.  It 
is  admissible  in  most  of  the  cases  in  which  ferruginous  remedies  are  indicated  - 
but  it  is  especially  serviceable  in  anaemia,  chlorosis,  atonic  amenorrhaja,  and 
hysterical  affections.  It  is  also  employed  with  benefit  in  the  hectic  fever  of 
phthisis  and  chronic  mucous  catarrhs.  It  is  contra-indicated  in  inflammatory 
conditions  of  the  gastro-intestinal  membrane. 

The  dofte  of  it  is  one  or  two  fluidounces  three  or  four  times  a  dav.  Acid 
and  acidiilous  salts,  as  well  as  all  vegetable  astringents  which  contain  gaUie 
or  tamiic  acid,  are  incompatible  with  it. 

3.  MISTURA  FERUI  AROMATICA,  D. ;  Aromatic  Mixture  of  Iron. 
Take  of  Peruvian  Bark  (crown  or  pale),  in  powder,  3j. ;  Calumba  Root,  in 
coarse  powder,  5iij. ;  Cloves,  bruised,  51].;  Pilings  of  Iron,  separated  by  a 
magnet,  ^ss.;— Digest  for  three  days,  with  occasional  agitation,  in  a  covered 
vessel,  with  as  much  peppermint  water  as  will  give  twelve  ounces  of  a  filtered 
product,  and  then  add  of  Compound  Tincture  of  Cardamoms,  f^iij. ;  Tincture 
of  Orange  Peel,  fsiij.  The  mixture  should  be  kept  in  a  well-stoppered 
bottle. 

4.  PllULl  FERRI  COMPOSITJl,  L. ;  miuU  Ferri  Garhonaiis,  D. ; 
PilulfBFerri  cum  Myrrhd  ;  Compound  Fills  of  Iron  ;  Fills  of  Carbonate 
of  Iron.  (Myrrh,  powdered,  5ij. ;  Carbonate  of  Soda;  Sulphate  of  Iron  ; 
Treacle,  of  each,  ^j.  Rub  the  myrrh  with  the  carbonate  of  soda;  then  having 
added  the. sulphate  of  iron,  rub  them  again ;  afterwards  beat  the  whole  in  a 
vessel  previously  warmed,  until  incorporated,  Z. — The  Edinhirgh  College 
orders  of  Saccharine  Carbonate  of  Iron,  four  parts ;  Conserve  of  Red  Roses, 
one  part.  Beat  them  into  a  proper  mass,  to  be  divided  into  five-grain  pills.) 
— Prepared  according  to  the  formula  of  the  London  College  these  pills  are 
analogous  in  composition,  effects,  and  uses,  to  the  preceding  preparation. 
Double  decomposition  takes  place  between  the  two  salts  employed,  and  the  pro- 
ducts are  sulphate  of  soda  and  carbonate  of  iron.  The  carbonate  of  soda  is  pre- 
ferred to  the  carbonate  of  potash,  on  account  of  the  deliquescence  of  the 
latter. 1  These  pills,  like  the  mixture,  should  only  be  made  when  required  for 
use.  The  effects  and  uses  of  these  pills  are  similar  to  those  of  the  Mistara 
Ferri  composita. — Dose,  from  grs.  x.  to  grs.  xx. 

5.  FERRI  SUPERCARBOMS ;  Super carhon ale  of  /row.— The  supercarbo- 
nated  chalybeates  consist  of  carbonate  of  the  protoxide  of  iron  dissolved  in 
water  by  the  aid  of  carbonic  acid.  The  carbonated  chalijbeate  mineral 
waters  (see  ante,  p.  305)  are  solutions  of  this  kind.  These  solutions  are 
colourless,  have  a  chalybeate  flavour,  and  by  exposure  to  the  air  give  out  car- 


'  [Mr.  Davenport  assumes  that  the  object  of  the  College  was  that  the  iron  in  this  pill  should  be 
given  in  the  form  of  a  proloearbonate,  instead  of  a  peroxide,  jis  results  from  the  changes  which 
subsequently  take  place.  To  obtain  this  object,  Mr.  JJavenport  proposes  to  form  the  ])rotocarbonate 
of  iron  by  decomposition  of  the  snl])hato,  sei)araling  the  sulphate  of  soda  by  evaporation,  to  be  after- 
wards powdered  and  mixed  with  the  protocarbouate  of  iron  ;  or  by  mixing  saccharated  carbonate  of 
iron  with  sulphate  of  soda.    {Fharm.  Journ.  1851-52,  p.  484.) — Ed.] 


Phosphates  op  Iron. 

bo.iic  acid,  attract  atmospheric  oxygen,  and  let  fall  a  reddish  precipitate  of 
the  hydrated  sesquioxide  of  iron. 

Artificial  solulions  of  the  carbonated  chalybeates  are  prepared  m  various 
ways.  A  convenient  extemporaneous  solution  is  obtained  by  mmng  mtimateJy 
sulphate  of  iron  and  bicarbonate  of  soda,  and  dissolving  them  m  a  tumblertul 
of  carbonic  acid  water  {lottle  soda  ivater).  One  hundred  and  thirty-nine 
grains  of  crystallized  sulphate  of  iron  require  eighty-three  grams  ot  soda^ 
scsnuiearhonas,  L.  to  yield  fifty-eight  grains  of  carbonate  of  iron  it  is 
advisable,  however,  to  employ  an  excess  of  the  sesqmcarbonate  ot  soda,  it 

10  grs.  of  sulphate  of  iron,  and  10  grs.  of  the  sesqmcarbonate  ot  soda,^.  be 
used,  we  shall  obtain  a  solution  of  about  4  grains  of  carbonate  ot  imn, 
U  grs.  of  sulphate  of  soda,  and  5  grs.  of  sesqmcarbonate  ot  soda,  ihe 
solution  should  be  taken  in  a  state  of  effervescence.  _ 

Another  mode  of  preparing  a  solution  of  carbonate  of  iron  is  to  add  bicar- 
bonate of  soda  to  a  solution  of  sulphate  of  iron  acidulated  by  some  acid,  as 
sulphuric,  tartaric,  or  citric  acid.  _         ,  n        -i     •  i 

[It  is  commonly  considered  by  chemists  that  there  is  no  definite  chemical 
combination  between  peroxide  of  iron  and  carbonic  acid,  but  it  is  stated  by 
Mr.  Dawsoni  that  the  precipitate  obtained  by  adding  carbonate  of  ammonia  to 
sesquichloride  of  iron,  washed  with  cold  water,  and  subsequently  dried  over 

011  of  vitriol,  was  found  to  have  the  composition  represented  m  the  annexed 
formula.  7lV-,3C02-M8Aq,  or  3 (Ee^O^CO^)  -f  4 (Pe^O^HO)  4- 14Aq.— Ed.] 


145.  Perri  Phosphates.  —  Phosphates  of  Iron. 

There  are  several  compounds  formed  by  the  union  of  phosphoric  acid  with  the  oxides 
of  iron.    Of  these,  three  have  been  employed  in  medicine. 

1  Ferri  Phospbas,  Ph.  U.S. ;  Phosphate  of  Iron  ;  Ferrum  phosphoricum  cmmleum  ; 
Ferrum  phosphoricum  oxydidatum  cum  oxy do  ferri  ;  Fhosphas  f err osof emeus  ■  Ferrum 
oxydo-oxydulatum  ;  Blue  Phosphate  oflron.—T^Q  United  States  Pharmacopeia  directs  it 
to  be  thus  prepared:—"  Take  of  Sulphate  of  Iron,  3V. ;  Phosphate  of  Soda,  ^vj. ;  VVater 
Cou'^  i.  Dissolve  the  sulphate  of  iron  and  phosphate  of  soda  severally  in  tour  pmts  ot 
the  water;  then  mix  the  solutions,  and  set  the  mixture  by  that  the  powder  may  subside; 
lastly,  having  poured  off  the  supernatant  liquor,  wash  the  phosphate  of  iron  with  hot 
water,  and  dry  it  with  a  gentle  heat."  By  the  mutual  action  of  sulphate  oi  the  protoxide 
of  iron  and  phosphate  of"  soda,  we  obtain  the  tribasic  phosphate  of  the  protoxide  of  iron, 
which  is  precipitated,  and  sulphate  of  soda,  with  excess  of  sulphuric  acid,  is  left  m  solu- 
tion. 3(FeO,SO^)+HO,2NaO,cPO==3FeO,cPO^+2(NaO,S03)+HO,S03. 

The  tribasic  phosphate  of  the  protoxide  of  iron  (3FeO,cP05)  is  a  white  powder,  which 
is  insoluble  in  water  ;  but  is  soluble  in  dilute  acids,  as  well  as  m  ammoma.  By  exposure 
to  the  air  it  absorbs  oxygen,  and  acquires  a  blue  colour.  Its  formula  in  this  state  is, 
accordingtoRammelsberg:2  2(3PeO,^.PO«-^8HO)  +  (3Pe20^2.P0^8HO).  But Wittstein^' 
asserts  that  its  constitution  is  inconstant ;  and  that  the  proportion  of  protophosphate  m 
it  to  that  of  perphosphate  varies  from  9:1  to  2:1.  Wittstein  says  it  is  impossible  to 
produce  it  by  adding  a  solution  of  phosphate  of  soda  to  the  solution  of  the  mixed  sul- 
phates of  iron.  ,     i  ,     >.  • 

The  Codex  Medicameniarius  Ilamburgensis  directs  that  when  phosphate  ot  iron  {ferrum 
phosphoricum)  simply  is  ordered,  without  the  addition  of  the  word  oxidated  {oxvdatuw), 
this  blue  phospluite'is  to  be  employed.  The  same  rule  may  be  conveniently  followed  iu 
England. 


1  Ibid.  1849-50,  p.  260. 

2  Ammlen  d.  Chmiie,  BJ.  Ivi.  S.  210,  1845. 

3  Buchucr's  Itepertorium,  2ter  Bcilie ;  Bd.  xxxix  ;  S.  145,  1845. 
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Its  effects,  uses,  and  doses  are  similar  to  tliosc  of  the  following  preparation  It  was 
employed  by  Mr.  CarnucliacP  (who  calls  it  the  phosphate  of  iron)  i,i  the  treatment  of 
cancer  He  adnimistcrcd  it  both  externally  and  internally.  But  for  internal  use  he 
preferred  the  suboxyphosphatc  of  iron  to  this  blue  phosphate.  Applied  topicallv  to 
cancerous  ulcers  it  caused  less  pain  than  the  suboxyphosphatc.  J)r  Venables^  pro 
posed  this  preparation  m  the  treatment  of  diabetes.  He  speaks  in  the  hi^'hest  terms 
of  its  power  to  restrain  the  excessive  secretion  of  urine,  to  reduce  the  bulimia  and  to 
mvigorate  and  increase  the  powers  of  digestion.  Dr.  Prout^  has  borne  favourable  testi- 
mony to  Its  cllect.  It  is,  he  says,  an  excellent  remedy,  and  he  is  disposed  to  think  verv 
favourably  of  it. ,  ^ 

2.  Ferri  Perphosphas  ;  Ferri  Oxyphosp/ias ;  Ferri  Sesrpdp/iosp/ias :  Perphosphaie 
Oxphospliate,  Sesqmphosphate,  or  White  Phosphate  of  Iron ;  Ferrum  phosphoricum  album 
vet  oxy datum;  Phosphas  ferricus.—'Jl\\[B  salt  is  obtained  by  mixing  a  solution  of  phosphate 
ot  soda  with  a  solution  of  a  persalt  of  iron:  white  perphosphate  of  iron  is  precipitated 
while  a  salt  of  soda  remains  in  solution.  The  precipitate  is  a  basic  pliosphate,  which, 
when  dried  at  from  122°  F.  to  140°  F.,  consists,  according  to  Wittstein,  of  YgK)^cVO'+ 
8H0;  but  when  dried  at  212°,  its  formula  is  Fe203,cPO^+4.HO,  as  given  by  Kamraels- 
berg.  _  Ihe  phosphate  obtained  by  the  action  of  caustic  ammonia  on  a  solution  containing 
sesquioxide  of  iron  and  phosphoric  acid  is  3Fe203,2cP05+16HO;  but  by  repeated  washing 
the  proportion  of  oxide  to  acid  is  2  to  1. 

Perphosphate  of  iron  is  a  white  powder,  insoluble  in  water,  but  soluble,  by  means  of  a 
gentle  heat,  m  dilute  nitric  acid.  It  is  unalterable  in  the  air.  Heated  to  redness  it  is 
depriyed  of  water,  and  becomes  brown.  The  perphosphate  of  iron  was  employed  by  Mi. 
Carmichael  in  the  same  way  and  for  the  same  purposes  as  the  preparation  above  men- 
tioned. He  calls  it  the  oxyphosphate  of  iron,  and  says  that  the  blue"  phosphate  was  fre- 
quently sold  in  shops  for  it.  Under  the  name  of  "  oxyphosphate  of  iron"  Fuzet-Duponget* 
has  recently  used  in  cancerous  diseases  the  perphosphate  mixed  with  some  protophospliate. 
He  says  it  is  prepared  by  adding  a  solution  of  phosphate  of  soda  to  a  solution  of  sulphate 
of  iron  which  has  been  exposed  to  light  and  air  until  it  has  acquired  the  brown  colour  of 
Madeira  wme._  He  employed  it  as  a  palliative  to  allay  pain,  to  remove  the  unpleasant 
odour  of  the  discharge,  and  to  restrain  the  progress  of  the  disease.  He  gave  it  internally, 
and  applied  to  the  part  the  filtered  liquor  (sulphate  of  soda!)  from  which  the  phosphate 
had  been  precipitated. 

This,  as  well  as  the  preceding  preparation,  may  he  given  in  doses  of  from  two  to  ten 
grains  in  the  form  of  powder,  pill,  or  electuai-y.  Externally  they  may  be  applied  in  the 
form  of  a  dusting  powder,  (either  alone  or  mixed  with  gum  or  sugar),  in  the  form  of 
paste,  of  lotion,  and  of  ointment.  Mr.  Carmichael  thinks  that  the  best  mode  of  using 
them  is  to  blend  them  with  water  to  the  consistence  of  a  thin  paste,  with  which  the 
surface  of  the  ulcer  should  be  covered.  It  may  be  employed  also  in  the  form  of  lotion 
prepared  by  diffusing  the  phosphate  through  water.  An  ointment  (composed  of  5ij.  of 
phosphate  to  ^j.  of  fat)  has  been  used  ;  but  Mr.  Carmichael  found  that  this  was  a  less 
efiicacious  method  of  employing  the  phosphate. 

Liquor  Ferri ^  Superphosphatis ;  Solutio  Ferri  Oxydati  in  Jcido  Phosphorico ;  Liquor 
SchoMtii.— This  is  an  aqueous  solution  of  superphosphate  of  iron,  which  was  employed 
by  Schobelt  in  decayed  teeth,  and  for  the  relief  of  toothache.  It  is  a  solution  of  the 
perphosphate  m  aqueous  phosphoric  acid.  Lint,  moistened  with  about  twenty  drops  of 
the  solution,  is  introduced  into  the  cavity  of  the  tooth. 

3.  Ferri  Superphosphas ;  Suhperphosphate  of  Iron  ;  Suboxyphosphate  of  Iron. — This 
salt  is  prepared  by  boiling  the  perphosphate  of  iron  with  a  solution  of  caustic  potash.  A 
brownish-red  powder  is  obtained,  whose  composition,  according  to  Rammelsber^,  is 
iSFe^O'*,  cPO^ ;  but,  according  to  Wittstein,^  it  consists  essentially  of  sesquioxide  of  mm, 
with  some  phosphoric  acid  and  potash.    It  is  scarcely  soluble  in  acids  or  in  water.  Mr. 


'  Jn  Essay  on  the  Effects  of  Carbonate  and  other  Preparations  of  Iron  in  Cancer,  pp.  35, 
341-343,  1809. 

2  A  Practical  Treatise  on  Eiabetcs,  pp.  70-71,  1825. 

^  On  the  Nature  and  Treatment  of  Stomach  and  Urinary  Diseases,  3d  edit.  p.  48,  1840. 

*  Dierbach,  Die  neueslen  Entdcckunyen  in  der  Mat.  Med.  Bd.ii.  S.  1322,  1843;  aud  Buchncr's 
Repert.  2tcr  Rcihc,  Bd.  ix.  IT.  3,  S.  858,  1837. 

*  Bucliner's  Repertorium,  2ter  Reihc,  Bd.  xli.  S.  44,  1846. 
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Carnnchael  preferred  this,  for  internal  use,  to  ^^^^^^^^^^^^^  ^ 
ulcers  it  excites  a  very  severe  s.oartnig  sensation.    Wiien  SP™^!^^      ,  ^^e^ 
earthworm,  it  kills  the  animal,  he  says,  more  rapidly  than       P^^^fj /^^^^^^^^^^^ 
than  arsenions  acid.    The  dose  of  it  is  from  grs.  13..  to  gi^.  x.  S^veji  m  he  to'-m  P 

[Dr.  Routhi  has  employed  a  new  preparation  of  iron,  "^^J.  by/^^'^^^^S  ^^^f^^v-L  it 
phLte  of  iron  as  metabksi'c  phosphoric  acid  m  a  boilmg  state  will  take  up  '^^^^^^^^^^^^^ 
to  cool.    Dr.  Routh  states  that  he  has  found  this  new  salt  to  .b^j^^^^^/^^^^™^"^^ 
speedy  in  its  curative  action  than  any  other  prepai-ation  ol  iron,  ^^^^^^^^^'^P^J  d  s^ases  in 
debility  brought  on  by  venereal  and  other  excesses,  over-study,  «^^^ePf  f/^J^SSSare 
which  there  is  a  prevalence  of  nervous  symptoms  and  a  large  quantity  of  phosphates 
voided  by  the  urine.    Dose,  one  to  two  grams  threfe  times  a  day.— Jic.j 

[4.  Syrup  Of  Pyrophospl^ate  of  Iron.    By  M  E.  Soubeiran.^-Take  of  Persu^^^^^^^^ 
of  Iron, ^4  grs.;  Water,  924'  grs.    This  is  to  be  s  owly  dissolved,  which  some  nnes 
occupies  two  or  three  days ;  but  I  is  preferable  to  put  it  into  a  f  ^^^^'^       *°  ji^'.^S^ 
in  a  water  bath.    Then  take  of  CrystalUsed  Pyrophosphate      Soda  462  gis  iure 
Water,  Bvij.  Svj-;  Distilled  Peppermint  Water,  Buiss.    This  is  to  be     solved  c^^^^^^  or  a 
a  gentle  heit,  and  then  to  the  cold  solution  is  to  be  added  the  prevrously  Jesciibed  sola 
tion  of  persulphate  of  iron.    At  the  moment  of  admixture  a  P^'^^^P^.t^^^^^^^^^^^^^^^ 
however,  is  soon  dissolved ;  the  liquor  is  to  be  filtered,  and  one  pound  five  ounces  avoii  du 
pois  of  fine  white  sugar  added.    Dissolve  without  heat  m  a  glass  vessel    The  solution 
must  be  made  without  heat,  or  at  least  at  a  temperature  not  exceeding  122  ^-^  ottie^^^ 
wise  the  syrup  would  assume  the  colour  of  wine  dregs,  and  become  very  dark  when  heated 
at  fi-om  160°  to  180°  P.— Ed.] 

146.  PERRI  SULPHURETUM.- SULPHURET  OF  IRON. 

Formula  PeS.    Equivalent  Weight  44. 
History.— This  preparation  was  formerly  called  chalyhs  cum  sulphure 

''TIturIl"  History.— In  the  mineral  kingdom  sulphur  and  iron  are 
frequently  met  with  in  combination. 

Magnetic  injTites,  re7S8,  occurs  atKongsberg,  m  Norway,  at  Andreasberg, 

in  the  Hartz,  and  at  other  places.  . 

Sulphuret  of  iron,  TeS,  is  found  in  small  quantity  m  some  meteoric  stones. 
It  is  sometimes  formed  by  the  action  of  decomposing  organic  matter  on 
solutions  of  sulphate  of  iron  .3  .      ,  .   ,  .  . 

Common  or  yellow  iron  pyrites,  usually  called  mundic  is  a  bisulpliuret 
of  iron  PeS2.  It  occurs  in  Cornwall  and  Derbyshire.  White  ironjyrites, 
radiated  pyrites,  or  cockscomb  pyntes,  is  also  ^^eS^  but  differs  from 
mundic  in  the  shape  of  its  crystal,  its  specific  gravity,  and  its  strong  tendency 
to  decompose  on  exposure  to  the  air  and  to  furnish  an  effiorescence  of  sulphate 
of  iron  The  radiated  pyrites  rolled  amongst  the  shingles  upon  the  sea-beach 
are  popularlv  termed  thunder-holts.  Iron  pyrites  (EeS^)  is  used  m  the 
manufacture  of  oil  of  vitriol,  and  for  the  preparation  of  sulphate  of  iron.* 

Preparation.— Directions  for  the  preparation  of  sulphuret  of  iron  are 
given  in  both  the  Edinburgh  and  Dublin  Pharmacopoeias. 

The  Edinburgh  College  states  that  "  the  best  sulphuret  of  iron  is  made  by  heating  an 

1  3/<?rf.  vol.  xxiii.  p.  104.  ,»    ■, -.o.o  ^oq 

2  Journal  de  Pharmacie ;  aud  Pharm.  Journal,  April  1853,  p.  4yy. 

3  Pepvs  Trana.  of  the  Geological  Society,  vol.  i.  p.  399. 

■«  TThe  'pyrites  found  in  primitive  districts  generally  contains  much  arsenic,  m  the  form  of 
arseniurct  of  iron  ;  and  this  arsenic  is,  during  the  manufacture,  transferred  to  the  sulphuric 
acid. — Ed.] 

VOL.  I.  " 
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iron  rod  to  a  full  white  heat  in  a  forge,  and  rubbiug  it  with  a  roll  of  sulphur  over  a  deep 
vessel  filled  with  water,  o  receive  the  fused  globules  of  sulphuret  which  lonn  aS 
interior  sort,  -ood  enough,  however,  ibr^  pharn.acr.utic  purposes,  is  obtained  by  hcatina- 
one  par  ol  sublimed  sulphur  and  three  ot  iron  tilings  in  a  crucible  in  a  commoJ  £e  S 
the  nuxturo  begins  to  glow,  and  then  removing  the  crucible  and  covcrinj?  it  until  the 
action,  which  at  first  increases  considerably,  shall  conic  to  an  end  " 

The  DubUn  College  directs  that  rods  of  iron  should  be  exposed  to  the  strongest  heat  of 
a  forge,  unt^l  hey  become  white  hot,  and,  when  taken  from  the  Are,  let  themlnstautfv  be 
apphed  to  sticks  of  sulphur,  so  that  the  melted  sulphuret  as  it  is  formed  may  d.  on  So  a 
stone  cistern  filled  with  water  and  be  thus  protected  from  oxidation.  The  watef  bein^ 
poured  off,  let  the  product  be  separated  from  the  sulphm-,  and,  when  dried  let  it  b? 
enclosed  m  a  well-stopped  bottle.  '  '  " 

PeS     ^"^P^^^  ^'^^  combination,  and  form  sulphuret  of  iron. 

Properties.— The  appearance  of  sulphuret  of  iron  varies  somewhat  accord- 
ing to  the  mode  of  procuring  it.  If  properly  prepared  it  gives  out  abundance 
ot  sulphuretted  hydrogen  gas,  when  mixed  with  either  diluted  sulphuric  or 
muriatic  acid,  while  a  ferruginous  solution  is  obtained. 

Composition.— Its  composition  is  liable  to  some  variation.  The  best  is 
a  protosulphuret  of  iron,  and  has  the  following  composition  :— 

J,  -r.    ^  Bucliolz 

Atoms.       Eq.  Wt.         Per  Ce;d.        Ilalcl-eii.       and  Geklen. 

It,    1    28    63-6    63-5    63  3 

S"1P'™''   1    16    36-4    36-3    36-6 


Sulphuret  of  Iron  ...  1    44    TOO  0    lOQ-Q 


100-0 


Sometimes,  however,  a  compound  containing  a  larger  proportion  of  sulphur  is 
found. 

Physiological  Effects  and  Uses.— Sulphuret  of  iron  is  principally  em- 
ployed for  the  preparation  of  sulphuretted  hydrogen.  Biett  and  Cazenave,i 
however,  have  employed  it  in  the  treatment  of  cutaneous  maladies.  Tlie 
last-mentioned  physician  considers  that  it  agrees  with  levigated  iron  in  its 
effects  on  the  system.  It  provokes  eructations  of  sulphuretted  hydrogen.  In 
cutaneous  maladies  of  a  scrofulous  character  it  proved  a  valuable  alterative, 
and  was  more  serviceable  than  iodine.  It  appeared  to  be  less  irritating,  and 
less  apt  to  excite  suppuration  in  scrofulous  swelHngs.  Biett  gave  it  in  obsti- 
nate lichen  agrius. 

Administration. —The  dose  is  from  gr.  iv.  to  gr.  xij.,  taken  in  syrup,  or 
m  the  form  of  pill. 

FERRI  SULPHURETUM  HYDRATUM  ;  Hydrated  Protosulphuret  of  Iron.— 
The  black  mud  and  filth  of  privies,  drains,  ponds,  and  bogs,  is  due  to  to  the 
presence  of  the  hydrated  sulphuret  of  iron  formed  by  the  action  of  decom- 
posing sulphur  compounds  on  ferruginous  earths.  Organic  substances  con- 
taining sulphur  as  well  as  sulphates,  in  contact  with  decomposing  organic 
matters,  furnish  the  sulphur.  The  fteces,  after  the  use  of  chalybeates,  owe 
their  black  colour  to  the  same  compound. 

It  is  obtained  by  adding  an  alkaline  sulphuret  to  a  solution  of  protosulphate 
of  iron  in  recently-boiled  or  distilled  water.  PeO,S03  +  KS  =  K0,S03  +  FeS. 
If  hydrosulphuret  of  ammonia   be  used,  the  equation  is  as  follows  :— 


'  Bourcjiarclat,  Nouveau  Fomnlaire  7naghlral,  p.  204,  3mc  dd.  1845. 
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reO  S03  +  NfP,2HS=PeS  +  NmS03  +  HS.  The  precipitate  should  he 
washed  with  recently-distilled  or  boiled  water.  It  is  a  black  substance,  in- 
soluble in  water.  By  exposure  to  the  air  it  absorbs  oxygen  and  is  converted 
into  the  sulphate  of  iron  PeS  +  ^OEeO.SO^.  Hence  it  should  be  preserved 
in  well-stoppered  bottles  filled  with  recently  distilled  or  boiled  water,  in  order 

to  exclude  atmospheric  air.  ,       „        •     •  i 

Mialbe^  has  proposed  this  agent  as  an  antidote  for  poisoning  by  corrosive 
sublimate,  the  products  of  the  reaction  between  those  substances  being  proto- 
chloride  of  iron  and  sulphuret  of  mercury.  Peb  +  HgCl  =  PeCl-f-Hgb. 
He  says  that  a  gargle  containing  this  hydrated  sulphuret  will  mstantly  remove 
the  metallic  taste  caused  by  putting  a  minute  quantity  of  corrosive  subhmate 
into  the  mouth.  Mialhe  also  asserts  that  this  sulphuret  will  render  mocuous 
the  salts  of  tin,  antimony,  silver,  and  arsenious  acid.  Orfila^  states,  as  the 
result  of  his  experiments,  that  if  taken  immediately  after  the  ingestion  ot  the 
poison,  the  hydrated  protosulphuret  completely  destroys  the  poisonous  quality 
of  corrosive  sublimate ;  but  that  if  not  exhibited  until  ten  or  fifteen  minutes 
after  the  poison  has  been  swallowed,  it  is  useless. 

Bourchardat  and  Sandras^  have  proposed  to  substitute  what  they  caU  the 
hydrated  persuljjhuret  of  iron  the  hydrated  protosulphuret;  and  they 
propose  to  obtain  it  by  adding  an  alkaline  sulphuret  to  a  solution  of  a  persait 
of  iron. 

147.  FERRI  SULPHAS. -SULPHATE  OP  IRON. 

Formula  PeOjSO-''.    'Equivalent  Weight  76. 

History.— Sulphate  of  iron  is  one  of  the  substances  which  Pliny*  termed 
chalcanthum.  This  is  evident  from  the  circumstance  of  his  statement,  that 
the  Eomans  called  it  atramentum  sutorium,  or  shoemaker  s  black.  It  is 
frequently  termed  copperas,  and  in  consequence  has  been  sometimes  confounded 
with  the  salts  of  copper  green  vitriol  {vitriolum  viride),  vitriol  of  mars 
{vitriolum  martis  vel  vitriolum  martiale),  salt  of  mars  {sal  martis),  and 
vitriolated  iron  {ferrum  vitriolatum),  are  other  names  by  which  it  is  known. 

Natural  History.— This  salt  is  found  native  associated  with  iron  pyrites,  by 
the  decomposition  of  which  it  is  formed ;  and  it  occurs  in  the  waters  of  several 
mines.  It  is  rarely  met  with  native  in  the  crystallised  state.  It  occurs,  how- 
ever, in  the  Eammelsberg  mine,  near  Goslar ;  at  Schwartzenburg,  in  Saxony ; 
in  the  aluminous  shale*^  at  Hurlet,  near  Paisley;  and  in  New  England. 

Sulphate  of  the  protoxide  of  iron  is  found  in  some  of  the  sulphated  chaly- 
beate mineral  waters  ;  as  those  of  the  Selken-brunnen  at  Alexisbad,  of  Mscheno 
in  Bohemia,  and  of  Buckowina  in  Silesia. 

Preparation. — Sulphate  of  the  protoxide  of  iron  is  prepared  by  dissolving 
clean  unoxidised  iron  in  diluted  sulphuric  acid. 

'  Mialhc,  Traits  de  I'Art  de  Formuler,  p.  UO,  1845. 

2  Tmite  de  Toxicologie,  t.  i.  p.  718,  1843. 

3  Bulletin  de  Tfierapeutique,  Aout  1843. 
"  Hist.  Nat.  xxxiv.  32. 

^  Dr.  Cummin,  Land.  Med.  Gaz.  xix.  40. 

^  According  to  Dr.  Thomson  {Oullmes  of  Mineralogy,  vol.i.  p.  472,  1836),  tlie  itiil]i1i!iio  fouml 
at  Hurlet  and  Campsie  was  an  alumina-sidj)hale  of  iron. 
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The  London  Collecje  orders,  of  Commercial  Sulphate  of  Iron,  lb.  iv  •  Sulphuric  Acid 
f5j.;  Iron  drawn  into  wire  3,].;  Water,  Oiv  Mix  the  Acid  with  the  Water;  add  to 
these  the  Sulphate  and  the  Iron;  then  apply  heat,  stirring  frequently,  until  the  sulpliate 

Dry  them  ^        °^  ^^""^     '"''^         *^'P°'^*  '''y''^''^''- 

The  Edinburgh  College  observes,  that  if  the  Sulphate  of  Iron  of  commerce  be  lot  in 
transparent  green  crystals,  without  efflorescence,  dissolve  it  in  its  own  weight  of  boQine 
water,  acidulated  with  ahtt  e  sulphuric  acid  :  filter,  and  set  the  solution  aside  to  crystallise. 
Preserve  the  crystals  m  well-closed  bottles.  ^  i-oi^ac. 

College  oriers,  of  Iron  Wire,  or  Turnings  of  Wrought  Iron,  ^iv.-  Oil  of 
Vitriol  ol  Commerce,  Jyv  ■  Distilled  Water,  Ojss.  Pour  the  water  on  the  iron  placed  in 
a  porcelain  capsule,  add  the  oil  of  vitriol,  and  when  the  disengagement  of  gas  has  nearly 
ceased,  boil  for  ten  minutes.  Pilter  now  through  paper,  and,  havmg  separated  the  crystals, 
which,  after  the  lapse  of  twenty-four  hours,  will  have  been  deposited  from  the  solution 
let  them  be  dried  upon  blotting-paper  placed  upon  a  porous  brick,  and  then  preserved  in 
a  well-stopped  bottle.  ^ 

Ferri  Sidphus  Granulatum,  D.— Take  of  Iron  Wire,  or  Turnings  of  Wrought  Iron  ^iv  • 
on  of  Vitriol  of  Commerce,  f^iv.;  Distilled  Water,  Uiss. ;  Rectified  Spk?t,  f^x.  Pour 
the  water  on  the  iron  placed  m  a  porcelain  capsule,  add  the  oil  of  vitriol,  and  when  the 
disengagement  of  §as  has  nearly  ceased,  boil  for  ten  minutes.  Pilter  now  through  paper 
mto  a  vessel  containing  eight  ounces  of  the  spirit,  and  stir  the  mixture  as  it  cools,  in 
order  that  the  salt  may  be  obtained  in  minute  granular  crystals.  Let  these,  deprived  bv 
decantation  and  draining  of  the  adhermg  liquid,  be  washed  on  a  funnel  or  small  percolator 
with  the  remainder  of  the  spirit ;  and,  when  rendered  quite  dry  by  repeated  pressure 
between  folds  of  filtering  paper,  and  subsequent  exposure  for  twenty-four  hours  beneath 
a  glass  bell  over  a  common  dinner-plate  half  filled  with  oil  of  vitriol,  let  them  be  preserved 
in  a  well-stopped  bottle. 

In  this  process  one  equivalent  of  iron  decomposes  one  equivalent  of  water, 
combines  with  an  equivalent  of  oxygen,  and  sets  free  an  equivalent  of  hydrogen. 
The  equivalent  of  protoxide  of  iron  combines  with  an  equivalent  of  sulphuric 
acid  to  form  an  equivalent  of  sulphate  of  iron.    Te  -f  HO,SO^  =  FeO,SO^  -f  H. 

Materials.  Products. 

1  eq.  Water   9  {  }      E^f*  l  ~  ^1  eq .  Hydrogen   1 

1  eq.  Iron   28  .  !  T..       .  .'. ! .  }  ^  ^'l-  Protoxide  Iron  36 

1  eq.  Sulpii'uric  Acid  40  ^^^"^---1  eq.  Svdphate  of  Iron  76 

77  ^^ 

The  common  green  vitriol,  or  copperas,  or  crude  sulphate  of  iron,  of  the 
shops,  {ferri  sulphas  venalis,  Ph.  L.),  is  prepared  by  exposing  heaps  of 
moistened  iron  pyrites  (bisulphuret  of  iron)  to  the  air  for  several  months.  In 
some  places  the  ore  is  previously  roasted.  The  moistening  is  effected  by  rain 
or  by  manual  labour.  Both  constituents  (iron  and  sulphur)  are  oxidised : 
the  products  are  protoxide  of  iron  and  sulphuric  acid.  But  as  the  quantity  of 
sulphuric  acid  formed  is  greater  than  is  sufficient  to  saturate  the  protoxide  of 
iron,  the  excess  is  saturated  either  by  the  alumina  contained  in  the  clay  mixed 
with  the  pyrites,  or  by  the  addition  of  old  iron.  If  alumina  be  used  to  satu- 
rate it,  the  equation  will  be  as  follows  :— 3EeS2  +  Al203  + 210  =  3 (PeO.SO^) 
+  A1203,3SO^.  The  liquid  is  concentrated  in  leaden  boilers,  and  runs  off  into 
large  vessels  lined  with  lead,  where  the  sulphate  of  iron  crystallizes.  The 
sulphate  of  alumina  remains  in  the  mother  liquor,  and  is  converted  into  alum 
by  the  addition  of  sulphate  of  potash.  If,  however,  metallic  iron  be  used  to 
saturate  the  excess  of  sulphuric  acid,  the  equation  will  be  as  follows  : — 
FeS^  +  Fe  +  80  =  2  (EeO,S03) . 

PitopERTiKs. — Sulphate  of  the  protoxide  of  iron  crystallises  in  transparent 
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pale  bluish-green  crystals,  tlie  form  of  which  is  the  oblique  rhombic  prism. 
Their  sp.  gr.  is  1-82.    They  have  an  acid,  styptic  taste, 
and  redden  litmus.    When  heated  to  212°  P.,  they  give  ^jgA^^. 
out  6  equivalents  of  water,  and  at  a  higher  temperature  lose 
their  remaining  equivalent  of  water.    In  the  anhydrous 
state  the  salt  is  white,  pulverulent,  and  astringent. 

When  the  anhydrous  salt  is  heated  to  redness,  it  is 
resolved  into  sesquioxide  of  iron,  sulphurous  acid,  and 
anhydrous  sulphuric  acid ;  the  two  latter  are  volatilised. 

2(FeO,S03)=Pe203  +  S03  +  S02.   

Sulphate  of  iron  which  is  quite  devoid  of  the  sulphate  of    Crystal  of  Sulphate 
the  sesquioxide,  and  which  has  been  crystallised  from  of  Iron. 

perfectly  neutral  liquors,  has  a  greenish-blue  tint  like  that 
of  the  beryl.  In  commerce  there  are  three  varieties  of  sulphate  of  iron.  The 
first  is  blue,  with  a  slight  tint  of  green,  and  has  been  obtained  by  crystallising 
it  from  acid  liquors.  The  second  is  pale  green,  and  has  been  formed  in 
neutral  liquors.  The  third  is  of  an  emerald-green  colour,  and  has  been  pro- 
duced in  hquors  which  contain  a  considerable  quantity  of  the  sulphate  of  the 
sesquioxide  (Pelouze  and  Premy).  By  exposure  to  the  air,  the  crystals  of  sul- 
phate of  iron  absorb  oxygen,  become  greener,  then  slightly  efflorescent  and 
somewhat  opake,  and  ultimately  acquire  a  yellow  or  ochry  covering  of  the  basic 
sulphate  of  the  sesquioxide,  2(Pe20^),SO^. 

Crystallised  sulphate  of  iron  is  soluble  in  water,  but  insoluble  in  alcohol, 
It  requires  two  parts  of  cold,  and  three-fourths  of  its  weight  of  boiling  water, 
to  dissolve  it.  The  solution  has  a  bluish-green  colour,  but  by  exposure  to 
the  air  it  attracts  oxygen,  becomes  deep  green,  and  deposits  a  basic  sulphate 
of  the  sesquioxide,  2(Pe203),S03.  The  liquor  retains  in  solution  a  salt  whose 
base  is  the  deutoxide  or  magnetic  oxide,  PeO,Pe203.  By  the  prolonged 
action  of  air  on  the  solution,  the  colour  becomes  reddish-yellow,  and  the 
sulphate  is  entirely  converted  into  the  neutral  sulphate  of  the  sesquioxide 
(Pe203,3S03)  and  the  basic  sulphate,  2(Pe203),S03. 

[Wittstein  gives  the  following  formula  for  the  precipitate  produced  by 
exposure  of  a  solution  of  one  part  of  the  salt  in  four  of  water  during  four 
months  in  a  slightly  covered  vessel.^    2Pe03  -f  SSO^  +  8H0.— Eb.] 

Characteristics. — It  is  known  to  be  a  sulphate  by  a  solution  of  a  barytic 
salt,  and  it  possesses-  the  characters  of  a  protosalt  of  iron  which  have  been 
already  described. 

The  remarkable  effect  of  binoxide  of  nitrogen  on  its  solution  has  been 
already  pointed  out. 

Composition. — The  composition  of  this  salt  is  as  follows : — 

Atoms.   Eq.  Wt.    Fer  Cent.    Berzelius.  Thomson. 

Protoxide  of  Trou   1    36    25-9    257    26-7 

Sulphuric  Acid   1    40    28-8    28-9    28-3 

Water    7    63    45*3    45-4    45-0 


Crystallised  Sulphate  of  the  Protoxide  of  Irou  1   139   100-0   lOO'O   lOO'O 

Purity. — The  sulphate  of  iron  of  the  shops  almost  invariably  contains  traces 
of  the  sulphate  of  the  sesquioxide.    This  may  be  known  by  the  yellowish- 


Phannaceutical  Journal,  1849-50,  p.  38. 
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green  colour  of  the  crystals,  and  by  the  blue  colour  produced  on  the  addition 
of  ferrocyanide  of  potassium  to  the  solution  in  water. 

Colour  bluish-greeu ;  dissolved  by  water.— P//.  Lond. 

Pale  bliiish-grcen  crystals,  with  little  or  no  efflorescence.— PA.  Hd.  ■ 

The  common  greeti  vitriol,  or  copperas,  of  the  shops  is  a  mixture  of  the 
sulphates  of  the  protoxide  and  sesquioxide  of  iron.  It  is  liable  to  be  con- 
taminated with  the  salts  of  copper,  zinc,  manganese,  alumina,  magnesia,  and 
lime.  Copper  may  be  recognised  and  removed  from  it  by  immersing  a  clean 
iron  spatula  in  a  solution  of  it :  the  iron  becomes  encrusted  with  copper.  Copper 
may  also  be  detected  by  adding  excess  of  caustic  ammonia  to  the  ferruginous 
solution  and  filtering  the  liquid.  If  copper  be  present,  the  liquor  will  have 
an  azure  blue  tint.  The  ammoniacal  liquid  should  yield,  by  evaporation,  no 
fixed  residuum.  It  is  difiicult  to  deprive  the  salt  of  the  other  impurities  above 
mentioned. 

Physiological  Effects,  a.  On  VegetaUes. — Sir  H.  Davy^  ascribes 
the  steriKty  of  a  soil  to  the  presence  of  sulphate  of  iron. 

/3.  On  Animals. — C.  G.  Gmelin^  found  that  two  drachms  of  sulphate  of 
iron  given  to  a  dog  caused  vomiting  ouly, — that  forty  grains  had  no  efi'ect  on 
a  rabbit, — and  that  twenty  grains,  thrown  into  the  jugular  vein  of  a  dog, 
produced  no  effect.  Dr.  Smith,^  however,  found  that  two  drachms  proved 
fatal  to  a  dog  when  taken  into  the  stomach  or  applied  to  a  wound.  Orfila* 
obtained  similar  results.  The  effects  were  local  inflammation  and  a  specific 
affection  of  the  stomach  and  rectum.  According  to  Weinhold,^  the  spleen  of 
animals  fed  with  it  becomes  remarkably  small  and  compact. 

y.  On  Man. — This  salt  acts  locally  as  a  powerful  astringent,  and,  -when 
employed  in  a  concentrated  form,  as  an  irritant.  The  latter  effect  depends  on 
its  chemical  action  on  the  organic  constituents  (albumen)  of  the  tissues.  The 
remote  effects  of  sulphate  of  iron  are  analogous  to  those  of  other  ferruginous 
compounds,  which  have  been  already  described. 

Swallowed  in  small  doses,  it  has  an  astringent  operation  on  the  gastro- 
intestinal mucous  membraTie,  and  thereby  diminishes  the  quantity  of  fluids 
secreted  or  exhaled  :  hence  its  continued  use  causes  constipation.  It  blackens 
the  stools  like  other  compounds  of  iron.  It  becomes  absorbed,  and  operates 
on  the  system  as  a  tonic,  stimulant,  emmenagogue,  and  astringent.  In  large 
medicinal  doses  it  readily  excites  pain,  heat,  or  other  uneasiness  at  the  pit 
of  the  stomach,  and  not  unfrequently  causes  nausea  and  vomiting  :  this  is 
especially  the  case  in  irritable  conditions  of  this  viscus.  In  excessive  doses 
it  operates  as  an  irritant  poison.  A  girl  took,  as  an  emmenagogue,  an 
ounce  of  it  in  beer,  and  was  seized  in  consequence  with  colic  pains,  constant 
vomiting,  and  purging  for  seven  hours.  Mucilaginous  and  oily  drinks  soon 
cured  her.^  A  case  is  recorded  by  Mr.  Moore^  in  which  contractions  of  the 
flexors  of  the  hands  and  feet,  with  headache  and  sickness,  occurred  in  a  boy 


'  JgricuUural  Chemistry. 

-  Vers.  n.  d.  IVirk.  &c.  84. 

^  Q,uole(l  bv  "Wibmer  aud  by  Cliristisoii. 

■*  To.Tkol.  Gm. 

^  Uuoted  by  Riclilcr,  Jiisf.  Jrzneim.  v.  55. 
"  Clii'istisoii,  from  Kust's  Mayazin,  xxi.  Ml. 
'  London  Medical  GaxcUe,  May  27,  1842. 


DiuED  Sulphate  of  Ieon.    Pills  of  Sulphate  of  Iron.  839 
^vho  hud  been  engaged  in  picking  the  crystals  of  the  sulphate  from  their  mother 

^''^UsES.— Sulphate  of  iron  is  to  be  preferred  to  other  ferruginous  compounds 
in  cases  in  which  there  is  great  relaxation  of  the  solid  parts,  with  immoderate 
discharges.  When  the  long-continued  use  of  ferruginous  compounds  is  re- 
quired, it  is  less  adapted  for  administration  than  some  other  preparations  ot 
n-on,  on  account  of  its  local  action  on  the  alimentary  canal.  It  is  employed 
in  lump,  powder,  or  solution,  as  a  styptic,  to  check  hemorrhage  from  numerous 
small  vessels.  A  solution  of  it  is  applied  to  ulcerated  surfaces  and  to  inucous 
membranes  to  diminish  profuse  discharges,  as  in  chrome  ophthalmia,  leucor- 
rhoea,  and  gleet.  Mr.  Yincent  used  it  in  prolapsus  am.  A  solution  ot  three 
drachms  of  the  sulphate  in  five  ounces  of  water  has  been  used  by  V  elpeau  to 
repress  erysipelas.  . 

Internally,  it  is  administered  in  passive  hemorrhages,  on  account  ot  its 
supposed  astringent  influence  over  the  system  generally  ;  also  m  immoderate 
secretion  and  exhalation— as  in  humid  asthma,  chrome  mucous  catarrh,  old 
dysenteric  affections,  colliquative  sweating,  diabetes,  leucorrhoea,  and  gleet. 
In  intermittents  it  has  been  employed  as  a  tonic.  It  has  also  been  found 
serviceable  against  tape-worm.  Its  other  uses  are  the  same  as  the  ferruginous- 
compounds  before  mentioned. 

Administration.— The  dose  of  it  is  from  one  to  five  grains  m  the  form  ot 
pill.  If  given  in  solution,  the  water  should  be  recently  boiled,  to  expel  the 
atmospheric  air  dissolved  in  it,  the  oxygen  of  which  converts  this  salt  into  a 
persulphate.  A  very  agreeable  method  of  exhibiting  sulphate  of  iron  is  in 
solution  in  carbonic  acid  water.  Mr.  Webb  prepared  it  for  me  of  three 
strengths:  one  containing  three  grains,  a  second  six  grains,  a  third  nine 
grains  of  the  crystaUised  sulphate  to  each  bottle  of  carbonic  acid  water  (bottle 
soda  water). 

For  local  purposes,  solutions  of  it  are  employed  of  various  strengths, 
according  to  circumstances.  In  chronic  ophthalmia,  we  may  use  one  or  two 
grains  to  an  ounce  of  water ;  as  an  injection  in  gleet,  from  four  to  ten  grains. 
It  has  been  used  to  disinfect  night  soil  the  products  are  sulphate  of  ammo- 
nia and  hydrated  sulphuret  of  iron. 

1.  FERRI  SULPHAS  EXSICCATUM, E. ;  Ferri Sulphas  Siccatum,  J).-,  Dried 
Sulphate  of  Iron.  (Expose  any  convenient  quantity  of  Sulphate  of  Iron  to 
a  moderate  heat  in  a  porcelain  or  earthenware  vessel,  not  glazed  with  lead,  till 
it  is  converted  into  a  dry  greyish- white  mass,  which  is  to  be  reduced  to  powder, 
E)  Take  of  Granulated  Sulphate  of  Iron,  any  convenient  quantity.  Expose 
the  salt  in  a  porcelain  capsule  to  an  oven  heat  not  exceeding  400°,  until 
aqueous  vapours  cease  to  be  given  off,  and  having  then  reduced  it  to  a  fine 
j^owder,  preserve  it  in  a  well-stopped  bottle,  D.) — By  exposure  to  a  moderate 
heat,  the  crystals  lose  fths  of  their  water  of  crystallisation;  so  that  85  grains 
of  dried  sulphate  are  equivalent  to  139  grains  of  the  crystaUised  sulphate,  or  3 
grains  are  equal  to  ^-rV  grains  of  the  crystals.  The  dried  sulphate  is  used  in 
the  following  preparation. 

2.  PILl]L./E  FERRI  SILPRATIS,  E. ;  VilU  of  Sulphate  of  Iron.  (Dried 
Sulphate  of  Iron,  two  parts  ;  Extract  of  Taraxacum,  Jive  parts ;  Conserve 


'  Complex-llendtis,  xix.  11-1. 
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of  Eed  Roses,  two  jmrts ;  Liquorice-root  powder,  three  purls.  Beat  them 
together  mto  a  proper  mass,  which  is  to  be  divided  into  five-miii  oillO— 
Each  pill  should  contain  ^th  of  a  grain  of  dried  sulphate  of  iron. -Dose"  one 
to  three  pills.  •  j^^oc,  uu«. 

148.  Perri  Persulphas.  -  Persulphate  of  Iron. 

Formula  'S&^0^,2,^Qfi.   Equivalent  Weight  200. 

Sulphate  of  the  Sesquioxide  of  Iron;  Persesquisulphate  of  Iron;  Oxysulnhate  of 
^^.-Persulphate  of  iron  is  a  constituent  of  some'  of  the  sulplated  chalK  wafers^ 
as  the  strong  Molfa  chalybeate,  the  Vicar's  Bridge  chalybeate,  and  the  Cransac  ma^^^^^^ 
nesian  waters.  There  are  several  native  mineral  compounds  of  sulphuric  acS  and 
the  sesqmoxide  of  iron ;  such  as  coquimbite,  yellow  copperas,  fibroferritl,  ^.ndi  pittizite  or 
vttriol-ochre.  Persulphate  of  iron  is  frequently  made  by  peroxidising  the  Drotosubhate 
by  means  of  nitric  acid.  2PeO,SO^+0=Pe'o3,2SO^^  In  orde?^  convS  tWsu^ 
persulphate  (Fe^O^  2S03)  into  the  neutral  sulphate  of  the  sesq^ide  an  addftiot 
Stsnain  P  ™^  two  equivalents  of  the  protosulphate. 

persdphuret'of^J^  '  '  preparation  of  the  hyirated 

In  1842,  Mr.  Tysou^  pubUshed  the  formula  for  making  a  solution  of  the  sulphate  of  the 
sesquioxide  of  u-on  which  he  calls  the  liquor  oxysulphatis  ferri.  He  says  it  was  invented 
by  byiyester,  about  forty  years  ago,  and  has  been  ever  since  in  constant  use  amon<^  the 
practitioners  in  Derbyshire.  The  following  is  the  method  of  preparing  it :— Take  ot" Sul- 
phate of  Iron  BiJ.  or  Buj. ;  Nitric  Acid,  5iij. ;  Distilled  Water,  ^iss.  Rub  the  acid  with 
the  sulphate  for  a  quarter  of  an  liour,  then  graduaUy  add  the  water,  and  strain  through 
paper,  ihe  dose  of  this  solution  is  from  five  to  twelve  drops  twice  a  day  in  infusionof 
quassia,  or  in  water. 

Persulphate  of  iron  acts  topically  as  a  powerful  astringent  and  mild  caustic,  like  the 
pernitrate  and  perchloride.  It  combines  with  albumen  to  form  a  pale  yellowish  compound 
on  this  property  depends  its  chemical  action  on  the  tissues.  Its  remote  effects  are  those 
ot  a  tome  and  hasmatimc,  like  the  other  chalybeates.  Its  uses  are  similar  to  those  of  the 
other  persalts  of  iron.  It  may  be  given  in  conjunction  with  small  doses  of  sulphate  of 
magnesia  as  an  artificial  chalybeate  purging  water.  Dr.  Osborne^  says,  Widow  Welch's 
pills  are  composed  of  "  sulphate  of  peroxide  of  iron,  with  a  small  quantity  of  insipid  vege- 
table matter,  probably  gum,  as  much  as  is  requisite  for  adhesion."  It  is  more  probable 
however,  that  they  are  prepared  with  the  common  sulphate  of  the  shops,  which  is  a 
mixture  of  protosulphate  and  persulphate  of  iron. 


149.  FERRI  SESQUICHLORIDUM.-SESQUICHLORIDE 

OF  IRON. 

Formula  Fe^CP.    Equivalent  Weight  162-5. 

History. — This  chloride  was  known  in  the  17th  century,  but  it  was  first 
accurately  described  by  Sir  H.  Davy  in  1811.  It  is  sometimes  called  the 
perchloride  o/ eVo/?,,  and,  when  combined  with  •^diQV,ihQ  jyermuriate  of  iron. 

Natural  History. — Sesquichloride  of  iron  is  a  constituent  of  the  mineral 
called  pyrosmalite.    Some  mineral  waters  contain  the  protochloride  of  iron,  • 
PeCl ;  as  those  of  Alexisbad  and  Buckowina. 

Preparation. — For  medicinal  purposes  sesquichloride  of  iron  is  obtained 


'  Pharmaceulical  Jonrnal,  vol.  i.  p.  598,  1812. 

Journ.  dn  Chim.  Med.  t.  vi.  2c  scric,  p.  308. 
^  London  Medical  Gazette,  March  6,  1840,  p.  892. 
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by  dissolving  sesquioxide  of  iron  in  hydrochloric  acid.    ^l^'O'  +  ^^^l^ 
Pe3C13  +  3HO.    By  evaporation,  the  hydrated  sesquichloride  is  obtained  in  a 
t  11'  16  form 

^'propertS^— Sesquichloride  of  iron  is  a  volatile  sohd.  It  deliquesces  in 
the  air,  and  forms  the  liquid  commonly  called  oil  of  iron  [okmi 
The  sesquichloride  is  soluble  in  water,  alcohol,  and  ether.  1  he  ethereal 
solution,  by  exposure  to  solar  light,  is  decolourised,  and  le  s  fall  the  proto- 
chloride of  iron  (FeCl).  The  aqueous  solution  deposits  the  brown  pulverulent 
oxichloride,  Fe2Cl3,6Pe20^9HO.  x.        .  ,  <• 

Characteristics.— li  is  known  to  be  a  persalt  of  iron  by  the  tests  tor  this 
class  of  salts ;  a  chloride,  by  the  tests  for  the  chlorides.  ^ 

Composition.— The  anhydrous  sesquichloride  has  the  following  com- 
position.—                       ^^^^^^^                        Percent.  J.Davy. 
Tron  .  2    56-    34-46    35-1 

iin^-*:::::::::::::::::...._3  ^  ^  ^ 

Sesquichloride  of  Iron  ...  1    162-5    100-00    lOQ-O 

Ellerman's  disinfecting  fluid  is  essentially  a  solution  of  a  persalt  of  iron. 
It  is  usually  a  mixture  of  a  solution  of  sesquichloride  of  iron  (made  by  dissolving 
the  residue  of  the  combustion  of  iron  pyrites  in  hydrochloric  acid)  and  ot  an 
impure  solution  of  the  persalt  of  iron.  To  this  is  commonly  added  the  retuse 
solution  of  chloride  of  manganese  resulting  from  the  manutacture  ot  chlorine. 
It  decomposes  the  hydro  sulphur  ets,  and  destroys  the  offensive  odour  ot  night 
soil  and  other  kinds  of  decomposing  organic  matter. 

TINCTllRl  FERRI  SESQIICHLORIDI,  L.  D. ;  Titicture  of  Sesquichloride  of 
Iron;  Ferri  Muriatis  Tinctura,  E.;  Tincture  of  the  Muriate  of  Iron. 
—All  the  British  Colleges  give  directions  for  its  preparation. 

The  London  and  Edinburgh  Colleges  order  of  Sesquioxide  of  Iron,  Bvj- ;  Hydrochloric 
Acid,  Oi. ;  Rectified  Spirit,  Oiij.  Mix  the  Sesquioxide  of  Iron  with  the  Acid,  and  digest 
on  a  sand-bath,  frequently  shaking.    Lastly,  add  the  Spirit  to  the  hquid  when  cold,  and 

''^^T^Q  Dublin  College  orders  of  Iron  Wire,  Sviij. ;  Pure  Muriatic  Acid  Oij. ;  Rectified 
Spirit,  Oiss. ;  Pure  Nitric  Acid,  sxviij. ;  Distilled  Water,  Qi.  Dilute  the  munatic  acid 
with  the  water,  and,  haviug  poured  the  mixture  on  the  iron,  apply  a  gentle  heat  until  the 
metal  is  dissolved.  Next  add  the  nitric  acid  in  successive  portions,  and  then  evaporate  at 
a  eenlle  heat  until  the  soluUon  is  reduced  to  one  pint.  Pinally,  mix  this  m  a  bottle  with 
the  spirit,  and  after  the  mixture  has  stood  for  twelve  hours,  draw  off  the  clear  tincture. 
The  specific  gravity  of  this  tincture  is  1-237. 

By  digestion  in  hydrochloric  acid  the  sesquioxide  becomes  the  sesquichlo- 
ride of  iron,  while  water  is  formed.  In  the  Dublin  process  chlorine  is  set 
free  and  combines  directly  with  the  iron,  the  hydrogen  being  taken  by  part  of 
the  oxygen  of  the  nitric  acid. 

Material.  Composition.  Products. 

.  =  r  3  eff.  Hydrogen  . .    3   11:^3  eq.  Water   27 

3  eq.  Hydrochloric  Acid  109  5  ^  3      chlorine ....  106-5 


on    r  3  eg.  Oxygen          24  ^~"-~.„^ 

1  eq.  Sesquioxidc  of  Iron  80  \2eq.Ir6n   56  .  1  eq.  Sesquichlor.  Iron  162' 

189^  189-5  .  189-5 

As  the  sesquichloride  of  iron  employed,  frequently  contains  a  small  portion 
of  protocarboiiatc  of  iron,  a  little  protochloride  of  iron  is  formed,  and  slight 
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effervescence,  owing  to  the  escape  of  carbonic  acid,  takes  place.  Botli  the 
chlorides  of  iron  are  soluble  in  water  as  well  as  in  spirit. 

This  tincture  is  of  a  reddish-brown  colour,  and  stains  white  pai)er  yeUow 
It  lias  a  sour  stjptic  taste,  and  an  odour  of  hydrochloric  ether,  from  which  it 
would  appear  that  a  mutual  reaction  takes  place  between  the  hydrochloric  acid 
and  the  alcohol.  It  reacts  on  vegetable  colours  as  an  acid.  "  Its  sp.  gr  is 
about  0-992,  and  a  fluid  ounce  yields,  when  decomposed  by  potash  nearly  30 
grains  of  sesquioxide  of  iron.-"^  '  ^ 

Characteristics.— li^  reaction  on  vegetable  colours,  its  inflammability,  its 
remarkable  odour,  and  its  reactions  as  a  persalt  of  iron  and  as  a  chloride  (see 
supra),  are  properties  sufficient  to  characterise  it.  When  nearly  neutral,  it 
forms  a  brown  semitransparent  jelly  with  a  strong  solution  of  gum  arabic' 

The  specific  gravity  of  this  solution  is  -992.  A  fluid  ounce  of  it  when  mixed  with 
potash  produces  a  precipitate  of  sesiiuioxide  of  iron  weighing  about  30  grams.— P/i.  Lond. 

Composition.— This  tincture  consists  of  rectified  spirit,  a  small  portion  of 
hydrochloric  ether,  hydrochloric  acid,  sesquichloride  of  iron,  and  fre- 
quently a  small  portion  of  protochloride  of  iron.  Unless  excess  of  hydro- 
chloric acid  be  present,  sesquioxide  (oxichloride  ?)  of  iron  is  thrown  down 
when  the  tincture  is  exposed  to  the  air. 

Purity  and  Strength.— The  commercial  tincture  of  sesquichloride  of  iron 
varies  in  its  strength,  owing  to  the  varying  density  of  the  hydrochloric  acid 
eniployed ;  and  perhaps  also  to  the  condition  of  the  sesquioxide ;  for  when 
this  has  been  calcined  it  is  less  readily  soluble  in  acids.  Moreover,  a  diluted 
spirit  is  frequently  substituted  for  rectified  spirit.  These  differences  can  only 
be  discovered  by  examining  the  colour  and  specific  gravity  of  the  tincture,  as 
well  as  the  quantity  of  oxide  which  it  yields. 

Physiological  Effects. — Tincture  of  sesquichloride  of  iron  is,  in  its  local 
action,  one  of  the  most  powerful  of  the  preparations  of  iron.    It  acts  as  an 
energetic  astringent  and  styptic,  and  in  large  doses  as  an  irritant.    The  large 
quantity  of  free  hydrochloric  acid  which  the  tincture  of  the  shops  frequently 
contains,  contributes  to  increase  its  irritant  properties;  and  in  Dr.  Clu-istison's 
Treatise  on  Poisons  is  a  brief  notice  of  a  case  in  which  an  ounce  and  a  half 
of  this  tincture  was  swallowed,  and  death  occurred  in  about  six  weeks— the 
symptoms  during  life,  and  the  appearances  after  death,  being  those  indicative 
of  inflammation  of  the  alimentary  canal.    When  swallowed  in  large  medicinal 
doses  it  readily  disorders  the  stomach.    The  general  or  constitutional  efiects 
of  this  preparation  agree  with  those  of  other  ferruginous  compounds.  It 
appears  to  possess,  in  addition,  powerfully  diuretic  properties.    Indeed,  it 
would  seem  to  exercise  some  specific  influence  over  the  whole  of  the  uriiifu-y 
apparatus  ;  for,  on  no  other  supposition  can  we  explain  the  remarkable  effects 
which  it  sometimes  produces  in  affections  of  the  kidneys,  bladder,  urethra,  and 
even  the  prostate  gland.    It  colours  the  faeces  black,  and  usually  constipates 
the  bowels. 

Uses. — It  is  sometimes,  though  not  frequently,  used  as  a  topical  agent. 
Thus  it  is  applied  as  a  caustic  to  venereal  warts,  and  to  spongy  granulatioiis. 
As  an  astrinr/ent  it  is  sometimes  employed  as  a  local  application  to  ulcers 
attended  with  a  copious  discharge ;  or  as  a  styptic  to  stoj)  hemorrhage  from 


'  Mr.  R.  Phillips,  Ti  ansl.  of  the  Lond.  Pharm. 


Uses.  8^'^ 


without  operation.  A  rcce.it  case  m  winch  a  cure  was  thus  eftected  Dy 
M.  Lobcrt',  has  been  lately  brought  before  the  French  Academy^  A  smaU 
rocarwas  introduced  into  the  sac:  the  b^^.  ^''^ 'f"^  CtX  into 
drops  of  a  solution  of  perchloride  oi  iron  were  "J^^tf  ^  *!  ,^^7^ 
the'interior  of  the  sL    The  .inject  on  was  repeated  an    om  se^^^^^^^^^^^^^^^ 


the  interior  ot  tlie  sac.    ine  ui  uuuun  *vc..    „u;matplv 

and  constitutional  symptoms  followed  :  nevertheless  the  sac  was  ultima  ely 
converted  to  a  solid Ud  tumour.    The  severe  symptoms 
tion  were  chiefly  due  to  arteritis  excited  ^he  irritatmg  actio^^ 
cUoride  on  the  Lws  of  the  injured  vessel    Perchloride  of^^  ^^^^^^^^^^ 
opinion  should  be  restricted  in  its  emp  oyment  chiefly  to  ^h^J^^f^^^^ 
traumatic  aneurisms,  in  sacs  lately  formed  and  free  from  inflammation  He 
regards  it  as  a  dangerous  method  of  treatment  when  the  aneurismal  sac  is  m- 
flamed,  or  when  changes  of  any  duration  have  rendered  its  walls  degei^erate  and 
Sased.    An  Italian  surgeon,  M.  YiUardebo,^  m  1831  suggested  the  plan  o 
iniectinff  the  sacs  of  aneurisms  with  alcohol  or  some  other  agent  capable  ot 
clsin>coagulation  of  the  blood.    M.  Leroy  d^Etioles,  m  1844  Published  lie 
resulls^of  hfs  experiments  upon  horses  with  injections     ^1<?°1^°1-  J^^^ 
had  previously  employed  the  tincture  of  perchloride  of  iron  for  the  same 
purpose.    The  suitability  of  this  preparation  for  styptic  P'^rposes  bas  been 
amplv  confirmed  by  the  subsequent  observations  of  MM.  Lallemand  I^iepce, 
Marfolin,  Guersant,  Lenoir,  Velpeau,  and  others.    As  applied  to  the  treat- 
ment  of  aneurismal  tumours  it  has  generally  been  found  by  Erench  surgeons 
to  be  very  successful.     It  frequently  causes  immediate  coagulation  ot 
the  contents  of  an  aneurismal  sac.     This  is  followed  by  inflammation 
and  suppuration :  a  small  puncture  gives  exit  to  a  purulent  serosity,  and 
within  a  short  period  an  eschar  is  cast  off,  while  the  tumour  itsell  con- 
tracts to  the  size  of  a  small  nut.    This  plan  of  treatment  is  more  especial  y 
adapted  to  aneurisms  of  those  vessels  the  trunks  of  which  are  not  accessible 
for  Hgature.    The  following  are  the  principal  phenomena  observed  on  the  in- 
fection of  the  perchloride  into  an  artery,    a.  Primanj.-l.  The  formation 
if  primary  and  secondary  clots,    a.  The  infiltration  oi  plastic-lymph  into  the 
sheath  of  the  artery,  aAd  adhesion  of  the  clots.    /3.  Secondary.— 1.  ihe 
elimination  of  the  disorganised  parts.    2.  Hypertrophy  of  the  middle  coats. 
3  The  encysting  of  the  clots.    4.  The  disappearance  of  the  secondary  clots 
and  plastic  formations.     5.  Occlusion  of  the  artery.    As  this  hquid  is  a 
powerful  irritant,  there  is  necessarily  some  risk  attending  its  use  m  the  treat- 
ment of  aneurisms.    In  one  instance  death  took  place  from  phlebitis  after  the 

use  of  this  injection.*  p^.^  v  •      m  • 

M  Malgaigne  has  lately  brought  before  the  Academy  of  Medicine  ot  Paris^ 
a  series  of  cases  which  tend  to  show  that  the  above  injections  are  not  only  very 
often  ineffectual,  but  that  they  are  fraught  with  much  danger,  and  have  caused 
death  in  one  case.  M.  Yelpeau  and  M.  Eoux  do  not,  liowever,  join  M. 
Malgaigne  in  his  condemnation  of  the  use  of  the  perchloride,  and  think  that 
further  trials  should  be  made,  especially  as  regards  erectile  tumours.    The  in- 

1  Soc  Medical  Tunes  and  GazetUu  October  7,  1854,  p.  377. 

2  BiiJh.lin  TUraf.  t.  xliv.  p.  402. 

^  Gazette  des  JTdpitaux,  May  2,  1854. 

^  BuHelin  Therapeuiique,  lomc  xlv.  p.  3C9. 
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jection  of  a  coagulating  fluid,  although  merely  a  few  drops  at  a  time  into  an 
aneurismal  sac,  is  a  proceeding  which  should  not  be  lightly  undertaken  esne 
cially  as  compression  and  the  ligature  offer  such  favourable  chances  of  con 
trolling  the  disease.    Still,  it  would  be  a  valuable  discovery  if  either  the  per 
chloride  of  iron  or  any  other  powerfully  coagulating  substance,  could  be  made 
to  cause  the  obliteration  of  an  aneurism  of  those  vessels  which  a  ligature 
cannot  reach.    Cautious  trials  might  perhaps  be  continued,  and  it  may  be  that 
a  most  beneficial  innovation  is  at  hand.    Among  the  many  cases  of  failure 
brought  forward,  we  may  mention  the  two  following,  which  were  treated  bv 
Mr.  boule,  at  the  Bordeaux  Hospital : —  ^ 

1.  The  patient  was  a  man  of  thirty-six,  who,  after  a  violent  strain,  noticed 
an  aneurismal  tumour  of  the  femoral  artery,  three  inches  below  Poupart's 
ligament.  M.  Soule  first  injected  three  drops  of  the  perchloride,  after  punc- 
turing the  sac,  the  drops  being  regulated  by  M.  Pravaz's  instrument,  which 
yields  one  drop  at  each  turn  of  the  skrew  attached  to  the  syringe.  The  tumour 
became  harder  and  smaller,  and  the  limb  cold  and  cyauosed.  Compression  of 
the  tumour  was  continued  for  three  hundred  and  fourteen  hours,  but  the 
pulsations  returned  immediately  it  was  taken  off.  Tour  days  afterwards,  seven 
drops  were  injected  with  the  same  precautions  as  before;  but  the  symptoms 
were  now  alarming,— severe  pain,  sleeplessness,  enlargement  of  the  tumour 
and  phlegmonous  inflammation  of  the  sac.  Compression  was,  however,' 
maintained  on  the  femoral  artery  above  the  tumour,  for  aboat  one  month! 
The  pulsations  having  returned,  the  injections  of  perchloride  were  set  aside' 
the  vessel  tied,  and  the  patient  did  well.  ' 

2.  The  second  case  refers  to  a  man  of  fifty,  who  wounded  the  posterior  tibial 
artery,  as  a  consequence  of  which  an  aneurismal  tumour  formed.  The  injection 
of  a  few  drops  of  the  perchloride  was  not  followed  by  favourable  results;  on 
the  contrary  the  tumour  became  larger,  and  the  artery  was  subsequently  obli- 
terated by  ligature  and  compression. 

M.  Petrequin,  of  Lyons,  has  endeavoured  to  combine  injection  into  the 
aneurismal  sac  with  Brasdor's  method  of  ligature.  The  result  was  unfavour- 
able owing  to  the  fluid  having  escaped  into  the  cellular  tissue  of  the  sac.^  ^Ed.] 

Internally  it  may  be  employed  as  a  tonic  in  any  of  the  cases  in  which  the 
other  ferruginous  compounds  are  administered,  and  which  I  have  alreadv 
mentioned.    It  has  been  especially  commended  in  scrofula.    [Mr.  Hamilton 
Bell^  has  employed  this  tincture  with  great  success  in  the  treatment  of  erysipelas. 
The  bowels  are  first  to  be  freely  opened.    The  tincture  is  then  given,  in  mild 
cases,  in  doses  of  from  fifteen  to  twenty-five  minims  every  two  hours.  The 
only  local  application  is  hair  powder  or  cotton  wadding.    To  infants  it  may 
be  given  in  doses  of  two  drops  and  upwards. — Ed.]     In  various  affections 
of  the  urino-genital  organs  it  is  frequently  used  with  great  success.    Thus,  in 
retention  of  urine,  arising  from  spasmodic  stricture,  its  effects  are  sometimes 
beneficial.    It  should  be  given  in  doses  of  ten  minims  every  ten  minutes  until 
benefit  is  obtained,  which  frequently  does  not  take  place  until  nausea  is  excited. 
It  has  been  used  with  success  in  this  malady  by  Mr.  Cline  ;3  by  Mr.  Colhns;* 


'  Lancet,  Peb.  11,  1854. 

■•^  Edinh.  Monthly  Journ.  June,  1851. 

^  Med.  Records  and  llssearches,  Lond.  1798. 

''  Med.  and  Phijs.  Journ.  xv\.  250. 
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by  Drs.  Thomas,  Eberle,  and  Francis  ;i  and  by  Dr.  Davy.^  However,  Mr. 
Lawrence,^  alluding  to  Mr.  Cline's  recommendation  of  it,  observes,  "  1  believe 
o-eneral  experience  has  not  led  others  to  place  any  very  great  confidence  m  the 
use  of  this  remedy.''  In  gleet  and  leucorrhoea  it  is  sometimes  serviceable. 
I  have  found  it  occasionally  successful,  when  given  in  conjunction  with  the 
tincture  of  cantharides,  in  the  latter  stage  of  gonorrhea,  after  a  variety  of  other 
remedies  had  failed.  In  passive  hemorrhage  from  the  kidneys,  uterus,  and 
bladder,  it  is  likewise  employed  with  benefit. 

Administration.— The  dose  of  it  is  from  ten  to  thirty  mmims,  graduaUy 
increased  to  one  or  two  drachms,  and  taken  in  some  mild  diluent. 

Antidotes. — In  a  case  of  poisoning  by  it,  the  treatment  should  be  the  same 
as  for  the  mineral  acids. 


150.  FERRI  AMMONIO-CHLORIDUM.- AMMONIO- 
CHLORIDE  OF  IRON. 

History. — ^This  substance,  which  was  known  to  Basil  Valentine,  has  had  . 
various  appellations ;  such  asflores  salts  ammoniaci  mar  Hales,  ferrum  am- 
moniacale,  or  ferrum  ammuniatum. 

Preparation. — In  the  London  Pharmacopoeia  it  is  directed  to  be  thus 

prepared  : — 

Take  of  Sesquioxide  of  Iron,  ^iij. ;  Hydrocliloric  Acid,  Oss. ;  HydrocUorate  of  Ammonia, 
lb  iiss. ;  Distilied  Water,  Oiij.  Mix  tlie  sesquioxide  of  ii-on  withi  tlie  liydrochlonc  acid  m 
a  proper  vessel,  and  digest  them  in  a  sand-batli  for  two  hours ;  afterwards  add  the 
hydrochlorate  of  ammonia  first  dissolved  in  the  distilled  water;  strain  and  evaporate  the 
Uquor.    Lastly,  rub  what  remains  to  powder. 

By  the  mutual  reaction  of  sesquioxide  of  iron  and  hydrochloric  acid  we 
obtain  sesquichloride  of  iron  and  water.  A  small  portion  of  protochloride  of 
iron  will  be  produced  if  any  carbonate  of  the  protoxide  of  iron  be  mixed  with 
the  sesquioxide.  By  evaporating  the  solution  thus  procured  with  a  solution 
of  hydrochlorate  of  ammonia,  we  obtain  a  mixture  of  these  bodies.  There  is 
no  reason  to  believe  that  any  chemical  combination  takes  place. 

Properties. — It  is  met  with  in  the  shops  in  the  form  of  reddish  orange- 
coloured  crystalline  grains,  having  a  feeble  odour  and  a  styptic  saline  taste. 
It  is  deliquescent,  and  is  soluble  in  both  water  and  alcohol. 

Characteristics. — Eubbed  with  quicklime  or  caustic  potash,  ammonia  is 
evolved.  Its  solution  affords  chloride  of  silver  when  mixed  with  the  nitrate 
of  silver.    It  reacts  as  a  persalt  of  iron. 

Composition. — It  is  a  mechanical  mixture  of  hydrochlorate  of  ammonia 
and  sesquichloride  of  iron,  in  the  following  proportions  : — 

Fer  Cent. 

Sesquichloride  of  Iron   15 

Hydrochlorate  of  Ammonia   85 

Ferri  Amraonio-Chloridum,  P/i.  L   100 

It  yields  about  7  per  cent,  of  sesquioxide  of  iron  when  decomposed  by  an 


1  Ebcrle's  Treat,  on  Mat.  Med.  ii.  270,  2d  ed. 
^  Paris's  Pharmacolo(/ia,  ii.  478,  6th  ed. 
Land.  Med.  Gas.  vi.  845. 


846       INORGANIC  BODIES.— Ammonto-Ciilouide  of  Iron. 


alkali  (Mr.  R.  Phillips).  The  yellow  bands  sometimes  found  in  cakes  of  hy- 
drochlorate  of  ammonia  are  probably  a  true  chemical  compound  of  sesquichlo- 
ride  of  iron  and  hydrochlorate  of  ammonia. 

Purity. — The  London  College  gives  the  following  characters  of  it :  

Pulverulent,  of  an  orange  colour,  soluble  in  proof  spirit  and  in  water.  Potash  added  to 
cither  solution  evolves  ammonia,  and  throws  down  from  every  100  grains  about  7  grains  of 
sesquioxide  of  iron. 

Physiological  Effects. — It  produces  the  general  effects  of  the  ferrugi- 
nous preparations  ;  but,  on  account  of  the  small  and  variable  quantity  of  iron 
present,  it  is  a  compound  which  is  of  little  value.  The  hydrochlorate  of 
ammonia  which  it  contains,  renders  it  alterative,  and  in  large  doses  aperient. 

Uses. — It  has  been  employed  as  a  deobstruent  in  glandular  swellings,  in 
amenorrhoea,  and  other  cases  where  the  preparations  of  iron  are  usually  em- 
ployed. 

Administration. — It  may  be  given  in  substance  in  doses  of  from  four  to 
twelve  or  more  grains. 

TINCTURA  FEURl  AMMOMO-CniORlDI,  L. ;  Tincture  of  Ammonio- 
Cldorkle  of  Iron. — Pharmaceutical  Journal^  we  find  the  following 
remarks  on  the  formulae  for  this  preparation  as  given  in  the  London  Phar- 
macopceias  for  1836  and  1851  respectively : — 


For  1836. 

Take  of  amraonio-cliloride  of  Iron,  ^iv. ; 
Proof  Spirit,  Oj.  Dissolve  the  ammonio- 
chloride  of  Iron  in  the  spirit,  and  strain. 

Mr.  Phillips  states,  in  a  note,  that  a  fluid 
ounce  yielded  by  decomposition  grs.  5 "8  of 
sesquioxide  of  iron. 


For  1851. 

Take  of  ammonio-chloride  of  iron,  5iv. ; 
Proof  Spirit  and  Distilled  Water,  of  each 
Oj.    Dissolve,  and  strain. 

A  fluid  ounce  of  this  tincture  yields,  on 
the  addition  of  potash,  grs.  5*8  of  sesquioxide 
of  iron. 


It  is  obvious,  from  the  two  notes  added  to  these  formulse — the  one  on  the 
authority  of  Mr.  Phillips,  the  other  on  that  of  the  College, — that  the  strength 
of  the  preparation  was  intended  to  be  the  same  in  the  two ;  yet  the  tincture 
prepared  according  to  the  formula  of  1851  is  only  half  the  strength  of  that 
made  according  to  the  formula  of  1836.  The  explanation  of  the  discrepancy 
is  as  follows  : — In  order  to  prevent  the  deposit  which  occurred  in  the  tincture 
of  1836,  the  College  resolved  to  use  a  weaker  spirit,  and  therefore  directed 
half  2.  pint  of  proof  spirit  and  half  a  pint  of  water  to  be  used  as  the  solvent 
for  the  four  ounces  of  the  ammonio-chloride  of  iron ;  but,  by  some  accidental 
error,  the  word  half  (dimidium)  was  omitted  in  the  printing.  As  we  have 
authority  for  this  statement,  we  advise  pharmaceutists  to  make  the  tincture 
of  the  strength  intended  by  the  College.  It  is  desirable,  however,  that  the 
error  should  be  officially  corrected  by  the  publication  and  distribution  of  the 
erratum  on  a  fly-leaf.  In  his  former  edition,  Mr.  Phillips  recommended 
that  this  preparation  should  be  expunged  from  the  Pharmacopoeia. — Ed.] 


»  Volume  for  1851-52,  p.  67. 
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151.  FERRI  lODIDUM.- IODIDE  OF  IRON. 

Formula  Fcl.    Equivalent  Weight  154. 

History.— We  are  indebted  to  Dr.  A.  T.  Tliorason  for  the  iutroduction  of 
this  substance  into  medicine.^  To  distinguish  it  from  other  compounds  of 
iodine  and  iron,  it  is  sometimes  termed  p-otiodide  of  iron.  Other  names 
for  it  are  iodiiret,  h>/driodate,  or  iodohi/drale  of  iron. 

Preparation.— Directions  for  the  preparation  of  this  compound  are  given 
both  by  the  Edinburgh  and  Dublin  Colleges. 

The  Zo«<fo?2  Co%e  gives  no  formula  for  its  preparation.  . 

The  Edinburnh  College  orders  any  convenient  quantity  of  lodme,  Iron-wire,  and 
Distilled  Water  in  the  proportions  for  making  solution  of  Iodide  of  Iron  [see  Fern  lodidi 
Synqms].  Proceed  as  directed  for  that  process;  but  before  filtering  the  solution 
concentrate  it  to  one-sixth  of  its  volume,  without  removing  the  excess  of  iron-wire.  Put 
the  filtered  liquor  quicklv  in  an  evaporating  basin,  along  with  twelve  times  its  weight  of 
quicklime  around  the  basin,  in  some  convenient  apparatus  in  which  it  may  be  shut 
accurately  in  a  small  space  not  communicating  with  the  general  atmosphere.  Heat  the 
whole  appai-atus  in  a  hot  air-press,  or  otherwise,  until  the  water  be  entirely  evaporated ; 
and  preserve  the  dry  iodide  in  small  well-closed  bottles. 

The  process  adopted  by  the  Edinburgh  College  is  that  suggested  by  Messrs. 
T.  and  H.  Smith/'  of  Edinburgh.  More  recentlyHhey  have  adopted  another 
and  an  improved  plan,  in  order  more  effectually  to  exclude  atmospheric  air. 
"  According  to  our  new  plan,  we  make  a  solution  of  iodide  of  iron  in  a  Elorence 
flask,  with  six  drachms  of  pure  iron  filings,  two  ounces  and  a  quarter  of  iodine, 
and  four  and  a  half  ounces  of  cold  distilled  water.  After  boiling  till  the 
liquid  loses  its  dark  colour,  we  filter  rapidly  into  another  clean  flask,  and, 
without  delay,  place  the  flask  over  the  flame  of  a  spirit  lamp  or  gas-burner, 
and  evaporate  the  liquid  at  a  boiling  heat.  The  ebullition  may  be  allowed  to 
proceed  with  very  little  attention  for  a  considerable  period,  but  when  the 
liquid  passes  from  a  green  shade  into  black,  close  attention  becomes  then 
necessary,  as  the  process  now  approaches  very  near  to  its  close.  We  can  ob- 
tain the  compound  in  two  states, — either  as  a  crystaUised  hydrate,  or  in  au 
amorphous  anhydrous  form.  To  obtain  it  in  the  first  form,  an  iron  wire  or  a 
glass  rod  must  be  dipped  into  the  liquid  in  the  flask  at  short  intervals,  till,  on 
removal  and  cooling,  the  iodide  forms  a  dry  and  hard  crust.  When  the  eva- 
poration has  reached  this  point,  on  removal  from  the  heat  the  fused  iodide 
crystallises  on  cooling.  To  get  the  iodide  in  the  anhydrous  state,  the  evapo- 
ration must  be  carried  still  further.  The  period  for  bringing  the  application 
of  heat  to  a  close  can  very  readily  be  judged  of  by  occasionally  placing  a  piece 
of  cold  glass  over  the  mouth  of  the  flask,  and  removing  the  heat  when  mois- 
ture ceases  to  be  condensed  on  the  glass.  A  pure,  anhydrous,  spongy 
protiodide  will  then  be  found  in  the  flask,  as  during  the  whole  operation  the 
flask  is  filled  with  a  body  of  steam  continually  given  off  by  the  liquid :  the 
atmospheric  air  is  completely  excluded  to  the  very  last.  We  have  also  proved 
by  the  test  of  starch-paper  that  no  free  iodine  is  given  off  from  the  beginning 
to  the  end  of  the  process. 


'  Observations  on  the  Preparation  and  Medicinal  Emploijment  of  the  loduret  and  Hydriodate 
0/ /row,  1834. 

2  Edinh.  and  Lond.  Journal  of  Med.  and  Surg.  Science,  vol.  i. 
'  PhamaceuticalJournal,  vol.  iii.  p.  478,  1844. 
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"  We  now  remove  the  iodide  by  breaking  the  flask  and  bruising  the  com- 
pound coarsely  in  a  warm,  dry  mortar,  and  enclosing  it,  without  the  least 
delay,  in  small  well-corked  bottles.  If  the  process  has  been  correctly  managed, 
the  iodide  will  dissolve  in  distilled  water,  giving  nearly  a  colourless  solution, 
or  at  least  one  having  merely  a  slightly  greenish  and  not  a  red  tinge.  It  is 
not  quite  correct  to  term  it  completely  soluble,  as  there  is  a  minute  trace  of 
insoluble  matter  left,  being  no  doubt  produced  by  a  slight  decomposition  of 
the  iodide  occurring  during  filtration,  but  this  will  be  in  proportion  less  to  the 
same  extent  as  the  care  has  been  greater." 

The  Dublin  College  orders  of  Pure  Iodine,  ;  rilings  or  Thia  Turnings  of  Wrought 
Iron  separated  from  impurities  by  a  maguet,  ^ss. ;  Distilled  Water,  ^v. :  introduce  the 
iodine,  iron,  and  four  ounces  of  the  water,  iuto  a  Florence  flask,  and,  having  heated  the 
mixture  gently  for  ten  minutes,  boil  until  the  solution  loses  its  red  colour.  Pass  the  liquid 
now  through  paper  into  a  second  flask,  washing  the  filter  with  the  remaining  ounce  of 
water,  and,  by  means  of  a  regulated  heat,  boil  down  the  liquor  until  a  drop  of  it  taken  out 
on  the  end  of  an  iron  wire,  solidifies  on  cooling.  When  the  flask  has  assumed  the  tem- 
perature of  the  air,  let  the  iodide  of  iron  be  extracted  from  it  (by  breaking  the  flask  if 
necessary),  and,  after  it  has  been  siibmitted  to  powerful  pressure,  enveloped  in  blotting 
paper,  let  it  be  enclosed  in  a  well-stopped  bottle. 

Fine  soft  iron  wire,  employed  by  the  Edinburgh  College,  is  to  be  preferred 
to  the  iron  filings  used  by  the  Dublin  College.  It  should  be  recently  cleaned 
to  free  it  from  all  rust.  In  this  process  one  equivalent  of  iodine  combines 
with  one  equivalent  of  iron,  and  forms  one  equivalent  of  protiodide  of  iron. 

The  exclusion  of  the  air  is  practised  as  much  as  possible  during  the  opera- 
tion to  prevent  the  formation  of  sesquioxide  of  iron  and  the  separation  of 
iodine.  2EeI-f-30  =  Ee203-f2I.  An  excess  of  iron  is  used  by  the 
Edinburgh  College  to  take  up  any  iodine  which  may  be  set  free  by  the  action 
of  atmospheric  oxygen. 

PROPERTIES — By  evaporation  with  as  little  contact  of  air  as  possible, 
solution  of  iodide  of  iron  yields  green  tabular  crystals. ^  If  the  solution  be 
evaporated  to  dryness,  and  the  residue  be  moderately  heated,  this  salt  is  fused, 
and  on  cooling  becomes  an  opaque,  iron-grey,  crystalline  mass,  with  a  metallic 
lustre. 

Iodide  of  iron  has  a  styptic  taste.  It  is  iusible,  volatile,  very  deliquescent, 
and  very  soluble  in  both  water  and  alcohol.  By  exposure  to  the  air,  it 
undergoes  decomposition,  and  deposits  sesquioxide  :  its  solution  also  undergoes 
a  similar  change.  The  iron  of  the  protiodide,  which  thus  becomes  oxidized, 
parts  with  its  iodine.  According  to  some  persons,  sesquiodide  of  iron  is 
formed.  6FeI+30  =  Ee20s  +  2(Ee2l3).  But  as  the  decomposed  solution 
has  the  odour  and  flavour  of  iodine,  and  yields,  on  the  addition  of  starch,  the 
blue  iodide  of  starch,  it  is  more  probable  that  it  contains  free  iodine.  Mr. 
Phillips,  Jun.2  has  suggested  that,  by  the  mutual  action  of  iodide  of  iron  and 
water,  h)'driodic  acid  and  protoxide  of  iron  are  formed.  EeI-f-HO=EeO-j- HI. 
The  latter  absorbs  oxygen  from  the  air,  and  becomes  sesquioxide,  SEeO  +  0  = 
Ee203  ;  while  the  hydriodic  acid  becoming  oxidized  under  the  jomt  mflueiice 
of  air  and  light,  yields  water  and  free  iodine.  Hl-f  0  =  HO  =  I.  This 
explanation  is  supported  by  the  fact  that  the  hydrated  iodide  of  iron  becomes 
more  acid  by  exposure  to  the  air,  and  that  the  addition  of  iodic  acid  along  with 


1  Mr.  R.  Phillips,  Translation  of  the  FJiarmacoposia. 
^  Pharmaceutical  Journal,  vol.  iv.  p.  19,  1 844. 
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the  starch  augments  the  amount  of  iodide  of  starch  formed,  because  the  iodic 
decomposes  tlie  hydriodic  acid.    5HI  +  IO^  =  5HO  =  5I. 

Whatever  be  the  change,  it  is  important  to  know  that  by  keeping  a  coil  ot 
iron  wire  in  the  solution  of  protiodide,  as  suggested  by  Mr.  Squire/  no  tree 
iodine  or  sesquiodide  of  iron  is  produced,  although  the  liquid  may  be  fully 
exposed  to  air  and  light:  sesquioxide  of  iron  is  formed,  but  if  the  solution  be 
filtered,  it  is  found  to  contain  protiodide  only.  "  A  solution  of  protiodide 
of  iron  dissolves  iodine  abundantly,  becoming  brown,- and  possibly  containing 
the  sesquioxide,  Pe^P,  but  it  is  more  likely  that  the  iodine  is  not  combined, 
as  it  is  sensible  to  the  test  of  starch.^'^ 

Characteristics.— Whan  heated  in  the  air,  it  evolves  violet  vapours  of 
iodine,  while  the  iron  attracts  oxygen  from  the  air,  and  is  converted  into 
sesquiodide.  A  solution  of  protiodide  of  iron  yields  with  a  solution  of  corrosive 
sublimate  a  red  precipitate,— Pel  +  HgCl=  Hgl  +  PeCl ;  and  with  ferro- 
cyanide  of  potassium  a  bluish-white  precipitate. 

Composition. — The  composition  of  iodide  of  iron  is  as  follows  : — 

At.     Eg.  Wt.     Per  Ct.  J.D.Smit7i. 

Irou    1           28           14-    1414 

Iodine   1   126           63-3    43-64 

Water   5           44           227    22-22 


At. 

Eg.  Wt. 

Per  Cent. 

  28  ... 

18-2 

 126  ... 

81-8 

Iodide  of  Iron  1 

 154  .. 

...100-0 

Hydrated  Iodide  of  Iron  1   199   100-0  ......100-00 

The  iodide  of  iron  of  the  Pharmacopoeia  contains,  according  to  Mr.  PhiUips, 
five  equivalents  of  water,  PeI,5H0.  Wittstein. states  that  the  hydrated  iodide 
contains  four  equivalents  only  of  water,  PeI,4H0. 

It  appears  from  Mr.  Scholefield's  statement,^  that  iodide  of  iron,  as 
prepared  by  the  manufacturing  chemist,  usually  contains  only  from  10  to  15 
per  cent,  of  water;  for  "if  the  process  of  evaporation  be  discontinued 
whilst  the  salt  contains  22^  per  cent,  of  water,  it  will  be  in  so  deliquescent  a 
state  as  to  be  unavailable,  unless  for  immediate  use ;  whilst,  on  the  other 
hand,  if  it  be  proceeded  with  until  it  attain  the  anhydrous  state,  the  heat  em- 
ployed will  occasion  decomposition  by  a  liberation  of  iodine  and  formation  of 
sesquioxide  of  iron,  in  consequence  of  the  slight  affinity  these  bodies  possess 
for  each  other.  The  medium  course  is  generally  pursued,  the  manufacturing 
chemist  allowing  the  salt  to  retain  from  10  to  15  per  cent.,  which  is  soon 
increased  by  exposure  to  the  air,  together  with  a  partial  decomposition." 

PuEiTY. — It  should  be  perfectly  soluble  in  water.  By  exposure  to  the  air, 
it  absorbs  oxygen  and  forms  sesquioxide. 

Entirely  soluble  in  water,  or  nearly  so  ;  forming  a  greenish  solution. — Th.  Ed. 

Physiological  Effects,  a.  On  Animals. — Three  drachms  of  iodide  of 
iron  were  administered  to  a  dog :  vomiting  and  purging  were  produced,  but 
in  three  days  the  animal  was  well.  One  drachm  dissolved  in  a  drachm  of 
water  killed  a  rabbit  in  three  hours  and  a  half,  with  the  appearance  of  gradu- 
ally-increased debility  :  the  stomach  was  found  congested,  and  its  lining 
membrane  decomposed.    Porty  grains  injected  into  the  jugular  vein  of  a  dog 


'  Annnh  of  Philosnph/,  May  1836,  p.  79 ;  also,  Pharm.  Journ,,  vol.  i.  p.  45,  1843. 

^  Kane,'  Elements  of  Chemistry,  p.  732. 

'  Vharmaceuiical  Journal,  vol.  i.  p.  521,  1842. 
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killed  the  animal  within  twelve  hours :  the  symptoms  were  dilatation  of  the 
pupils,  staggering,  vomiting,  and  bloody  stools. 

/3.  On  M an. — In  small  and  repeated  doses  its  effects  are  not  very  obvious, 
save  that  of  blackening  the  stools.  It  sometimes  sharpens  the  appetite  and 
promotes  digestion.  It  passes  out  of  the  system  in  the  urine,  and  both  of  its 
constituents  may  be  detected  in  this  fluid.  "When  it  does  not  purge,  it  fre- 
quently acts  as  a  diuretic.  In  fall  doses,  as  ten  grains,  it  on  one  occasion 
caused  uneasy  sensation  at  the  epigastrium,  nausea,  slight  headache,  copious 
black  stool,  and,  in  two  hours,  a  larger  quantity  of  urine,  containing  both 
iron  and  iodine.^  Its  medicinal  influence  on  the  body  seems  to  be  stimulant, 
hsematinic,  tonic,  and  alterative  or  deobstruent.  It  possesses  the  combined 
properties  of  iron  and  iodine. 

Sesqui-iodide  of  iron  is  said  to  produce  the  same  effects,  but  to  be  more  active  than 
iodide.^ 

Uses. — Iodide  of  iron  is  indicated  as  a  tonic,  hsematinic,  and  resolvent  in 
cases  of  debility  accompanied  with  a  soft  and  relaxed  condition  of  the  solids, 
and  ])aleness  of  the  skin.  It  is  especially  applicable  in  scrofulous  and  stru- 
mous affections  of  the  glandular  system,  in  which  the  use  both  of  iodine  and 
iron  is  indicated.  In  tabes  mesenterica,  and  in  swellings  of  the  cervical  lym- 
phatic glands,  it  often  proves  highly  advantageous.  In  chlorosis,  and  in  atonic 
amenorrhoea.  Dr.  Thomson  found  it  serviceable ;  and  his  testimony  of  its  good 
effects  has  been  supported  by  that  of  others.  Its  operation  must  be  promoted 
by  exercise,  and  an  invigorating  diet.  In  secondary  syphilis,  occurring  in 
debilitated  and  scrofulous  subjects,  it  is  in  some  cases,  according  to  the  tes- 
timony of  both  Drs.  Thomson  and  Ricord,^  a  valuable  remedy.  The  last- 
mentioned  writer  employed  it  in  the  form  of  injection  (composed  of  from  half 
a  drachm  to  a  drachm  of  iodide  dissolved  in  eight  ounces  of  water)  in 
blenorrhcBas,  and  in  that  of  lotion  in  venereal  and  carious  ulcers.  Dr.  Pier- 
quin*  employed  it  internally  and  externally  in  leucorrhcea  and  amenorrhoea. 
It  has  also  been  used  in  incipient  cancer  and  in  atonic  dyspepsia  (Dr.  A.  T. 
Thomson). 

Administration. — The  dose  of  it  is  three  grains  gradually  increased  to 
eight,  ten,  or  more.  Ricord  has  given  forty  grains  per  day.  It  may  be  ex- 
hibited in  the  form  of  tincture  or  of  aqueous  solution,  flavoured  with  a  Kttle 
tincture  of  orange-peel  It  must  be  remembered  that  acids,  alkalies,  and  their 
carbonates,  most  metallic  salts,  all  vegetable  astringents,  and  many  organic 
solutions,  decompose  it.  Pierquin  gave  it  in  chocolate,  Bourdeaux  wine,  dis- 
tilled water,  diluted  spirit,  or  made  into  lozenges  with  saffron  and  sugar.  In 
leucorrhcea  and  amenorrhoea,  he  employed  an  ointment  (composed  of  a  drachm 
of  iodine  to.an  ounce  of  lard) ,  by  way  of  friction  to  the  upper  part  of  the  thighs. 

1.  SYRUPIS  FERUI  lODlDI,  L.  E.  D.;  Si/mj)  of  Iodide  of  Iron.  (Take 
of  Iodine,  Iron,  drawn  into  wire,  5iij.;  Distilled  Water,  f^xij-,  or  as 
much  as  may  be  sufhcient ;  Sugar,  ^x.  Mix  the  iodine  and  iron  with  eight 
fluidounces  of  the  water,  and  heat  until  the  solution  acquires  a  greenish 


•  Dr.  A.  T.  Thomson,  op.  cit. 

-  Lond.  Med.  Gas.  June  18,  1841. 

•foimi..  di;  Fharm.  xxiii.  303. 
^  Quoted  bj  Dicrbach,  Lie  neueslen  Enid,  in  d.  Mai.  Med.  2te  Ausg. 
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colour;  then  strain.  Evaporate  the  solution  to  about  four  fluidounces,  and 
add  the  sugar.  Lastly,  when  the  syrup  has  cooled,  add  as  much  sugar  as 
may  be  required  to  fill  a  measure  of  fifteen  ounces ;  and  keep  it  in  a  well- 
stoppered  black  glass  vessel,  Z.— Iodine,  dry,  20.0  grs. ;  Fine  Iron-wire, 
recently  cleaned,  ]  00  grs. ;  White  Sugar,  in  powder,  5ivss. ;  Distilled  Water, 
fjvj.  Boil  the  iodine,  iron,  and  water  together  in  a  glass  matrass,  at  first 
gently,  to  avoid  the  expulsion  of  iodine  vapour,  afterwards  briskly,  until  about 
two  fluidounces  of  Hquid  remain.  Eilter  this  quickly,  while  hot,  into  a 
matrass  containing  the  sugar.  Dissolve  the  sugar  with  a  gentle  heat,_and  add 
distilled  water,  if  necessary,  to  make  up  six  fluidounces.  Twelve  minims  con- 
tain one  grain  of  iodide  of  iron,  Take  of  Pure  Iodine,  5v. ;  Iron  Turnings, 
separated  ,  by  a  magnet,  5iij.;  Distilled  Water,  ^ij.;  Simple  Syrup,  f^vj. 
Introduce  the  iodme,  iron,  and  water,  into  a  glass  flask,  and  apply  a  moderate 
heat  until  the  solution  loses  its  red  colour.  Filter  the  solution  while  hot 
into  a  bottle  containing  the  syrup,  mix  with  agitation,  and  add  distilled  water 
to  make  up  eight  fluidounces.  One  fluidrachm  contains  about  five  grains  of 
iodide  of  iron,  D.) — Mr.  Redwood^  states  that  when  cane  sugar  is  heated  in 
contact  with  iodide  of  iron,  it  becomes  very  readily  changed  into  grape  sugar ; 
and  syrup  of  iodide  of  iron,  as  usually  prepared,  is  very  liable  to  become 
perfectly  solid,  in  consequence  of  the  crystaUisation  of  the  grape  sugar.  To 
obviate  this  and  other  changes  which  occur  in  this  syrup  when  heat  is  used 
in  its  preparation,  Mr.  Hemingway^  has  proposed  .the  following  modification 
of  the  process  : — 

Take  of  iodine,  pure  and  dry,  ^iij.,  5vij  >  Iron  filings,  clean,  3ij. ;  Distilled  Water 
q.  s.  to  make  f^xiiss.  of  the  solution.  Put  the  iron  filings  and  half  the  water  into  a 
Wedgwood  mortar  or  a  flask,  and  add  the  iodine  in  small  quantities  at  a  time,  agitating 
the  mixture  untU  it  has  become  colourless ;  then  filter  the  solution,  and  wash  the  iron 
with  the  remainder  of  the  water.  Keep  it  in  a  stoppered  bottle,  with  a  coil  of  iron  wire. 
The  liquid  is  called  "  the  solution."  Each  fluidrachm  contains  thirty  grains  of  crystallized 
iodide  of  iron.  When  wanted  for  use  pour  it  off  without  disturbing  the  sediment,  and 
pass  through  a  coarse  filter.  Take  of  simple  syrup,  f5xy. ;  the  solution  of  iodide  of  iron, 
as  above,  f^ij.  Gently  evaporate  the  syrup  over  the  fixe  until  it  has  decreased  in  weight 
two  ounces  avoirdupois,  then  introduce  it  into  a  bottle,  add  the  solution  of  iodide  of  iron, 
and  shake  them  together.  Repeat  the  agitation  after  the  syrup  has  cooled,  and  keep  it  in 
small  stoppered  bottles.  Each  f5j.  of  the  syrup  contains  rather  more  than  gr.  iii.  of  the 
diy  iodide ;  or  four  grains  of  the  crystallized  (hydrated)  iodide.  The  syrup  is  faintly  green. 

[Ml-.  W.  Tizier,3  of  Dublin,  has  offered  the  following  practical  suggestions  respecting 
the  preparation  of  this  compound  : — The  new  Dublin  Pharmacopceia  directs  "  to  introduce 
the  iodine,  iron,  and  water  into  a  glass  flask,  and  apply  a  moderate  heat  until  the  solution 
loses  its  red  colour."  Now,  as  the  great  success  of  the  first  part  of  the  process  depends 
on  the  rapidity  with  which  it  is  conducted,  without  any  unnecessary  exposure  to  air  (but 
what  cannot  be  avoided)  until  a  neutral  solution  be  effected,  there  is  evidently  considerable 
time  lost,  and  danger  of  decomposition  incurred,  by  pursuing  these  directions.  This 
circumstance  appears  more  remarkable,  when  we  are  aware  that  all  extraneous  application 
of  heat  is  superfluous.  Iodine  and  iron  exert  so  powerful  an  affinity  for  each  other  in  the 
presence  of  water,  as  to  combine  with  the  greatest  facility,  generating  a  large  amount  of 
sensible  heat ;  at  the  same  time  it  is  only  necessary  then  to  bring  the  particfes  constantly 
in  immediate  contact  with  each  other  to  fulfil  this  end  to  our  entire  satisfaction ;  and  for 
this  purpose  two  practical  pomts  must  be  attended  to  :  first,  to  rotate  the  flask  containing- 
the  mixed  substances  briskly  aud  diligently  for  some  moments  in  the  hand,  until  the  deep 
red  colour  of  the  solution  disappears,  and  is  succeeded  by  its  olive-green,  pellucid,  and 


>  PharmaceuUcalJotirnal,  vol.  vi.  p.  317,  1847. 

'  Ihid.  p.  315. 

3  Ibid.  1850-51,  p.  245. 
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normal  one,  which,  when  tested,  sliould  be  unchanged  by  the  addition  of  starcli ;  and, 
secondly,  to  break  down  the  iron  turnings  as  small  as  possible,  carefully  freed  from  any 
adhering  oxide,  by  which  means  a  great  superficial  extent  will  be  exposed  to  chemical  action, 
and  thus  ensure  rapidity  of  combination  more  easily.  By  careful  attention  to  these  appa- 
rently uisignificant  points,  the  preparation,  in  its  first  stage,  will  be  divested  of  mucli  of 
its  practical  diiSculty,"  and  rendered  easier  of  execution,  while  insk  from  decomposition 
will  be  entirely  obviated.  Care  should  be  taken  to  filter  the  solution  (after  testing  it) 
into  the  saccharine  mass,  which  preserves  the  neutral  iodide  of  iron  so  far  as  to  predude 
the  possibility  of  change  from  any  subsequent  heat  that  may  be  employed. 

Mr.  Davenport,!  of  London,  has  prepared,  under  the  name  of  Ferri  lodidium  Sacclia- 
ratum,  this  compound  in  a  crystallised  form,  which  obviates  its  deliquescence  and  sponta- 
neous decomposition,— Ed.] 

Syrup  of  iodide  of  iron  is  a  very  convenient  preparation  for  the  exhibition  of 
the  iodide,  since  it  is  not  so  readily  decomposed  as  an  aqueous  solution  of  this 
salfc.2  In  the  Edinburgh  Pharmacopoeia  it  is  described  as  being  "  colourless, 
or  pale  green;  transparent;  without  sediment,  even  when  exposed  to  the  air." 

Twelve  minims  or  fifteen  drops  of  the  Edinburgh  preparation  contain  one 
grain  of  iodide  (Christison) :  each  fsj.  contains  gr.  v.  of  the  crystallised  iodide. 
This  preparation,  therefore,  is  somewhat  stronger  than  Mr.  Hemingway's. 

The  ofiicinal  syrup  of  the  Edinburgh  College  may  be  given  several  times  a 
day  in  doses  varying  from  fifteen  drops  to  a  fluidrachm.  Larger  doses  are 
apt  to  occasion  sickness  and  even  vomiting  (Christison) .  As  it  is  readily 
decomposed  by  contact  with  various  substances,  as  well  as  by  exposure  to  the 
air,  when  it  is  diluted,  it  is  best  to  administer  it  in  solution  in  simple  water ; 
but  the  dilution  should  not  be  made  long  before  being  used.  It  is,  therefore, 
better  to  let  the  patient  dilute  it  immediately  before  swallowing  it. 

2.  PILULiE  FERRI  lODIDl ;  Pill  of  Iodide  of  lro?t.—kg\i^iQ  127  grains 
of  Iodine,  ^ss.  of  coarse  Iron  Wire,  and  75  minims  of  Distilled  Water,  in  a 
strong  stoppered  ounce  phial  until  the  froth  becomes  white.  Pour  the  fluid 
upon  two  drachms  of  powdered  sugar  in  a  mortar,  triturate  briskly,  and  add 
gradually  half  an  ounce  of  liquorice  powder,  a  drachm  and  a  half  of  powdered 
gum,  and  a  drachm  of  flour.  Divide  the  mass  into  144  pills,  each  of  which 
contains  about  a  quarter  of  a  grain  of  iodide  of  iron  (Leslie,  quoted  by 
Christison) . 

152.   FERRI  FERRO-SESQUICYAIVIDUM.-SESQUI- 
FERROCYANIDE  OF  IRON,  OR  PRUSSIAN  BLUE. 

Formula  4re,3Cfy,  or  7Fe,9Cy.    Fquivaleni  Weight  430, 

History. — This  compound  was  accidentally  discovered  at  the  commencement 
of  the  last  century  by  Diesbach  and  Dippel.  It  was  termed  Prussian  or 
Berlin  Hue  {ccerulenm  horussicmn  seu  berolinense).  It  is  also  termed 
ferroprussiate  of  iron. 

PuEPAiimoN. — It  is  sometimes  prepared  by  mixing  a  solution  of  per- 
sulphate or  perchloride  of  iron  with  a  solution  of  ferrocyanide  of  potassium. 


1  Lancet,  1850.  vol.  i.  p.  567. 

"  For  some  observations  on  the  chemionl  properties  of  SjM'n])  of  Iodide  of  Iron,  sec  Wnrkenrodcr, 
in  the  Fharmaneutisnlms  Central -Blatl.  fur  1839,  S.  628.  See  ulso  some  remarks  on  lodnretum 
Ferri  Saccharaium,  by  Kerner,  in  Berlinisches  Jahrbuchfur  die  Fhwmacie,  Bd.  xUi.  S.  212, 1839. 
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III  commerce  it  is  procured  by  adding  a  mixture  of  two  parts  of  alum 
and  one  of  sulphate  of  iron  to  an  impure  solution  of  ferrocyanide  of  potassium 
(called  blood-lye  or  lixivium  sanff  uij/  is).  A  dingy -green  precipitate  falls, 
which,  by  repeated  washing  with  very  dilute  hydrochloric  acid  and  exposure 
to  the' air,  becomes  gradually  of  a  deep  blue.  It  is  then  collected  and  drained 
on  a  cloth,  and  afterwards  dried. 

By  the  reaction  of  ferrocyanide  of  potassium  on  sulphate  of  the  protoxide 
of  iron,  sulphate  of  potash  'is  formed  in  solution,  and  a  white  precipitate  sub- 
sides, which,  bv  exposure  to  the  air,  becomes  blue.  Perrocyanide  of  potassinm, 
with 'sulphate  of  the  sesquioxide  of  iron,  forms  sulphate  of  potash  and  ferro- 
sesquicyanide  of  iron.  Commercial  Prussian  blue  contains  alumina  (derived 
from  the  alum),  and  usually  some  sesquioxide  of  iron. 

[Pure  Prussian  blue  is  obtained  by  adding  a  solution  of  ferrocyanide  of 
potassium  to  a  solution  of  persulphate  of  iron.  The  precipitate  thus  obtained 
should  be  thoroughly  washed  with  water  slightly  acidulated  with  sulphuric 
acid,  and  subsequently  with  pure  water.  It  should  then  be  dried  in  a  warm 
place. 

In  this  reaction  three  equivalents  of  ferrocyanide  of  potassium  3(K^PeCy3) 
decompose  ■  two  equivalents  of  persulphate  of  iron  2(Fe20^3SO^),  and  the 
equation  may  be  thus  represented — 

Prussian  blue.    Prussian  blue. 

If  the  sesquichloride  of  iron  be  employed  for  the  production  of  the  precipi- 
tate, then  the  reaction  will  be  as  follows  : — 

SK^FeCyS  +  2Pe2CP  =  6KC1  +  8Cy32Pe'2  =  7Fe,9Cy 

Prussian  blue.  Prussian  blue. — Ed.] 

The  following  diagram  illustrates  the  reaction  of  ferrocyanide  of  potassium 
on  sulphate  of  the  sesquioxide  of  iron  : — 

Materials.  Composition.  Products. 

^  o     a„c^„:o,.i,^>,  f  6  eq.  Sulphuric  Acid   240  [  ^  6eq.Sulphateof 

Irnn  ^        400 1  *       ^^'luioxide      r  6  eq.  Oxyg.    48  288-^     ^O'asll   ....  528 
  -^O^L       of  Iron  ....mXieq. Iron    n2~76  eq.  Potash. ...  288 

3  eq.  Ferrocy-       f  6  eq.  Cyanide  of     r6  e?.  Po<»»  24oX  ~  SeBnmcTlron268 

tassium        558  1.3  eq.  Cyanide  of  Iron    162  — ^  1  eq  .Ferroses- 

    quicy"''  Iron;  430 

958  958   

958 

Properties. — Prussian  blue  occurs  in  masses  of  a  rich  dark  blue  colour. 
It  is  tasteless  and  inodorous.  When  broken  or  rubbed,  it  has  a  copper  or  bronze 
tint,  somewhat  Hke  that  of  indigo,  but  which  is  distinguished  from  that  of  the 
latter  by  its  being  removed  by  rubbing  with  the  nail.  It  is  insoluble  in  water, 
alcohol,  and  the  diluted  mineral  acids.  Strong  sulphuric  acid  forms  with  it 
a  white  pasty  mass,  from  which  water  again  separates  Prussian  blue.  Both 
nitric  acid  and  chlorine  decompose  it.  Hydrochloric  acid  abstracts  part  of 
its  iron. 

Characteristics. — Its  colour  and  copper  tint  above  described  form  part  of 
its  characteristics.  Boiled  with  water  and  binoxide  of  mercury  it  yields 
bicyanide  of  mercury.  Boiled  with  solution  of  potash  it  forms  ferrocyanide 
of  potassium.    Heated  in  a  retort  it  yields  water,  hydrocyanate  of  ammonia, 
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then  carbonate  of  ammonia,  and  leaves  a  black,  carbonaceous,  and  ferruginous 
mass. 

The  blue  precipitate  which  falls  when  red  prussiate  of  potash  is  added  to  a  protosalt  of 
ii-on,  is  called  Turnbull's  Bluh.  It  consists  of  5  eq.  iron  and  6  cq. -cyanogen ;  or  3  eq. 
protocyauide  of  iron  and  2  eq.  sesquicyanide  of  iron.  Liebig  calls  it  ferridcmnide  of  iron 
(6Cy + 5Fe  or  3Fe + (Cy^Fe^) .  It  is  distinguished  fi-om  Prussian  blue  by  the  circumstance, 
that,  when  boiled  in  a  solution  of  yellow  prussiate  of  potash,  it  affords  red  prussiate  of 
potash,  which  is  dissolved,  and  a  grey  insoluble  residue  of  ferrocyanide  of  iron  and  ferro- 
cyanide  of  potassium. 

Basic  Prtjssian  Blue,  or  the  Basic  Sesquiferrocyanide  of  Iron,  is  a  compound  of  1  equiv. 
Prussian  blue  and  2  equiv.  sesquioxide  of  iron.  It  is  soluble  in  water.  It  is  formed  by 
exposing  ferrocyanide  of  potassium  and  iron  (the  bluish-white  precipitate  formed  when 
yellow  prussiate  of  potash  is  added  to  a  protosalt  of  iron)  to  the  air.  Oxygen  is  absorbed, 
and  two  products  are  obtained,  viz.  basic  Prussian  blue  and  yellow  prussiate  of  potash! 
3  eq.  of  ferrocyanide  of  potassium  and  iron  (Pe^^Cy^^g;)^  3  gq  oxygen  (O^),  yield 
1  eq.  yellow  prussiate  of  potash  (PeCy^K^),  1  eq.  Prussian  blue  (Pe^'Cy^),  and  2  eq.  of 
sesquioxide  of  iron  (Pe^O^). 

Composition. — The  follov^^ing  is  the  composition  of  pure  and  anhydrous 
Prussian  blue : — 

Jt.  Eg.Wt.  PerCe.  At.  Eq.Wt.  PerCt. 

Iron    7  ..  196  ..    45-5  \     r  Protocyanirle  of  Iron  ....  3  ..  162  ..  37-8 

Cyanogen    9..  234..    545  J     I  Sesquicyanide  of  Iron        4..  268  ..  62-2 

Ferrosesquicyanide  of  Iron  1  ..  430  ..  lOO'O   1  ..  430  ..  lOO'O 


[Or  thus— 


Atoms.        JEg.  Wt.       Per  Cent. 

Ii-oa   4    lia    26-05 

rerrocyanogen   3    318    73-95 


Prussian  blue,  anhydrous   1    480    100-00 

Prussian  blue  contains  the  elements  of  water,  of  which  it  cannot  be  de- 
prived without  an  alteration  in  the  properties  of  the  compound.  This  shows 
that  it  is  rather  a  hydroferrocyanate  of  the  peroxide  of  iron  than  a  cyanide, 
as  it  is  commonly  described  to  be.  Its  formula  in  this  state  would  be 
^(Pe'^O^) +  3(CfyH2j^  ^\  \  atom  of  anhydrous  Prussian  blue  and  6  atoms 
of  water : — 

Atoms.        Eq.  Wt.        Per  Cent. 

Sesquioxide  of  iron    2    160    33  06 

Hydroferrocyanic  acid   3    324    66"94 


Or- 


Hydrated  Prussian  Blue    1    484    lOO'OO 

Atoms.        Eq.  Wt.       Per  Cent. 

Anhydrous  Prussian  blue    1    430    88-9 

"Water   6    54    Ill 


Hydrated  Prussian  Blue   1    484    lOO'O 

According  to  Brande,  the  weight  of  iron  in  common  Prussian  blue  is  to 
that  in  the  ferridcyanide  (TurnbulFs  blue)  as  14  to  15  : — 

6Cfy  +  8Fe  =  Common  Prussian  Blue. 

8Cfy  +  9Pe  =  Prussian  Blue  from  Ferridcyanide.— Ed.] 

PuiiiTY. — Prussian  blue  of  commerce  usually  contains  alumina  and  sesqui- 
oxide of  iron.  These  may  be  detected  by  boiUng  the  suspected  compound 
with  diluted  hydrochloric  acid,  which  dissolves  both  the  impurities.  Caustic 


Pernitrate  op  Ikon. 

ummonia  added  to  tlie  filtered  solution  throws  down  the  impurities  ;  excess  of 

the  alkiili  will  redissolve  the  alumma.  ,      ^    n  Ancr^  and 

Physiological  Effects.  «.  On  Animals. -Conllon  g^ve  to  dogs  and 
sparrows  without  kilhng  them;  and  Schubarth  states  that  the  only  eflect  pro- 
duced  on  a  dog  by  two  drachms  was  dejection.^  ^p^nled 

8.  On  Man.-lts  eflects  on  man  are  not  very  obvious.  _  It  is  reputea 
alterative,  tonic,  and  febrifuge.    Sachs^  calls  it  a  resolvent  tonic. 

UsES.-It  has  been  recommended  by  Dr.  Zolhckoffer3  as  a  more  cer  am 
prompt,  and  efficacious  remedy  for  intermitting  and  remitting  fevers  han 
cinchona;  and  particularly  adapted  for  clnldren,  on_  account  of  its  insipidity 
and  smallness  of  dose.  It  may  be  administered  during  the  paroxysm  as  Wi 
as  in  the  intermission,  and  does  not  disagree  with  the  most  irritable  stomach. 
Hosack,*  Eberle,5  and  others,  have  borne  testimony  to  its  good  etiects 
Subsequently,  Zollickoffer  found  it  useful  in  dysentery.  Kirkhoffs  used  it  tor 
many  years  in  epilepsy,  with  the  best  resuUs,  having  cured  some  cases  ot 
several  years^  standing.  It  has  also  been  employed  by  Dr.  Bridges,  of 
Philadelphia,?  iu  a  case  of  severe  and  protracted  facial  neuralgia,  with  very 
considerable  rehef.  Lastly,  it  has  been  used  in  the  form  of  ointment,  as  an 
application  to  foul  ulcers. 

In  pharmacy  it  is  employed  in  the  manufacture  of  bicyanide  of  mercury. 
Administeation.— The  dose  of  commercial  Prussian  blue  is  from  lour  to 
six  or  more  grains  every  four  hours.    The  ointment  above  referred  to  may 
be  prepared  with  a  drachm  of  Prussian  blue  and  an  ounce  of  lard. 


153.  Ferri  Pernitras.  —  Pernitrate  of  Iron. 

Formula  Ee=0^3N0^    Equivalent  Weight  242. 

FersesquinUrate  of  Iron;  Ferrum  nitricum  oxy datum. -QhXM  by  dissolving  iron, 
sesQuioxide  of  iron,  or  the  bydrated  sesquioxide  of  iron  in  nitric  acid.  _ 

Mr  Kerr  «  who  introduced  the  use  of  this  compound  into  medicine,  gives  the  foUowmg 
directions  for  its  preparation  :-Take  of  small  chips  or  pieces  of  iron-we,  51SS. ;  nitric 
acid,  by  measi/re;  water,  B^^vij. ;  hydrochloric  acd  5K  ^j^t  the  n-on  into  an 
earthenware  vessel,  and  pour  on  the  nitric  acid,  previously  diluted  with  fitteen  ounces  of 
the  water.  Set  the  vessel  aside  till  the  whole  of  the  acid  has  united  with  the  iron ;  then 
decant  the  hquid  from  the  portion  of  iron  which  remains  undissolved,  strain  and  hlter 
Add  the  hydrochloric  acid  with  the  remainder  of  the  water,  or  with  as  much  ot  that  liquid 
as  shall  increase  the  whole  solution  to  thhty  ounces.  The  process  usually  requires  from 
nine  to  twelve  hours  for  its  completion.  Without  the  use  of  the  hydrochloric  acid  the 
linuid  is  apt  to  become  turbid  in  a  few  weeks.  The  solution  when  rightly  made  is  ot 
a  beautiful  dark  red  colour  when  viewed  with  transmitted  Ught.    its  taste  is  very 

^^It.s  topical  effects  are  those  of  a  very  powerful  astringent  and  mild  caustic.  Mr.  Kerr 
thinks  that  in  addition  to  an  astringent  quality  it  possesses  the  property  ot  dmiinishmg  the 
irritability  and  tenderness  of  the  mucous  membranes  with  which  it  comes  m  contact.  Its 

1  Wibmer,  Wirk.  d.  Arzneim.  ii.  356. 

■iEandwdrt.d.pralct.Arzneim.ii.^^l.  .  t,^     ,    ,  , 

3  Treatise  on  the  Use  of  Pnujian  Blue  in  Ldermiltinr/  and  Remdlmg  I'evers,  JMarylaiid,  1822. 
"  New  Yoric  Medical  and  Plii/siological  Journal,  1823,  quoted  by  Richlcr,  Atisf.  Arzneim. 
5  Mat.  Med.  i.  233. 

Froriep's  Nolizen,  Bd.  xvii.  340. 
'  United  Stales  Dispensatory. 

«  Edinb.  Med.  and  Hurfj.  Journ.  vol.  xxxvu.  p.  99,  1833. 
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remote  effects  are  hajmatmio  and  tonic,  like  other  chalybeates.  Altogether  this  nro 
paration  resembles  m  its  medicinal  properties  the  sesquicliloride  of  iron 

Mr.  Kerr  introduced  it  as  a  valuable  remedy  for  chronic  diarrhea  both  in  children  and 
adults  and  whether  accompanied  with  vomiting  or  not.  With  the  exception  of  dvsenterv 
and  the  diarrhoea  which  succeeds  typhus,  he  found  it  useful  in  almost  every^  cie  of 
diarrhea.  He  employed  it  both  by  the  mouth  and  by  the  rectum.  Dr.  Graves'  LSwnP 
testimony  to  its  beneficial  effects ;  as  has  also  Koppr  who  states  that  Kave  it  S 
success  m  many  cases  which  had  resisted  every  approved  remedv  TDr  T?m,„^u  e 
ErookviUe  U.  S.3  confirms  Mr.  Kerr's  observatio'ns'oVits  efficacy  'espeS^ 
choleraic  diarrhoea-Ep.]  Dr.  T.  C.  Adams,  of  the  United  States,  emploTeyit  XSy  if 
diai-rhoea  but  also  in  other  mucous  discharges,  as  leucorrhcea,  in  which  disease  he  coniS 
the  loca  use  of  it  wit,h  its  mternal  administration.    He  also  used  it  in  aphthous'' sores 

Hi  ^S&'^^^^^^i^-  ~  —  -  diaS 

It  seems  weU  adapted  for  hsematemesis,  hemorrhage  from  the  bowels,  and  uterine 
hemorrjiage,  in  pale,  feeble  and  languid  constitutions.  In  such  it  may  be  employed  to 
serve  the  double  purpose  of  a  topical  astringent,  and  a  tonic  and  hismatinic.  fit  has 
been  used  as  a  substitute  for  quinine  in  intermittent  fever.^  The  pernitrate  has  been 
used  ot  late,  hke  the  perchloride,  for  mjectmg  aneurisraal  sacs  and  nsEvi.  In  one  case  in 
which  it  was  used  for  nsevus,  sloughing  took  place  and  the  child  died.  In  a  concentrated 
state  it  has  a  powerful  local  action.— Ed.] 

The  dose  of  it  is  from  ten  drops  to  a  fluidrachm.  Mr.  Kerr  gave  in  some  cases  a  tea- 
spooniul  three  or  four  times  a  day;  and  he  was  acquainted  with  one  case  in  which  half 
an  ounce  was  swallowed  with  no  other  effect  than  a  considerable  degree  of  costiveness 
it  may  be  given  m  plain  water.  Kopp  gave  it  in  gruel ;  but  it  is  probable  that  it  would 
P™"^e  less  effective  as  a  topical  agent  when  administered  in  gruel  than  in  simple  water  To 
children  it  may  be  given  in  doses  of  a  few  drops  according  to  their  age.  Mr  Kerr 
employed  from  mne  to  twelve  drops,  in  warm  water,  m  the  form  of  enema,  for  young 
children  Diluted  with  water,  it  has  been  employed,  as  an  injection,  in  leucorrhcea  and 
uterme  hemorrhage. 

Ferri  Fernitratis  Liquor,  D. ;  Solution  of  Pernitrate  oflron.—Tdke  of  Pine  Iron  Wire 
free  from  rust  ^j. ;  Pure  Nitric  Acid,  f^iij. ;  Distilled  Water,  a  sufficient  quantity.  Into 
the  acid,  first  diluted  with  sixteen  ounces  of  the  water,  introduce  the  iron  wire,  and  leave 
them  m  contact  until  gas  ceases  to  be  disengaged.  Eilter  the  solution,  and  to  it  add  as 
much  water  as  will  make  its  bulk  one  pint  and  a  half.— The  specific  gravity  of  this  solu- 
tion is  1107. 


154.  Ferri  Arsenias.  — Arseniate  of  Iron. 

Formula  3FeO,As05,6HO.   Equivalent  Weight  233. 

Ferrum  oxydulatum  arsenidcum ;  Arseniate  of  the  Protoxide  o/"  7?-o«.— Obtained  by 
adding  the  arseniate  of  potash,  soda,  or  of  ammonia,  to  a  solution  of  protosulphate  of 
iJ^oii-  The  white  precipitate  is  to  be  colled  ed,  washed,  and  dried.  It  is  very  sparingly 
soluble  in  water,  and  its  solution  by  exposure  to  the  air  acquires  a  greenish  colour.  Its 
effects  are  similar  to  those  of  arsenious  acid :  topically  it  acts  as  a  caustic.  It  has  been 
employed  both  internally  and  externally.  Mr.  CarmichaeF  used  it  externally  in  ulcerated 
cancer.  He  applied  from  half  a  drachm  to  a  drachm,  as  a  dressing  in  cases  of  extensive 
ulceration.  _  In  about  half  an  hour  it  excites  xmeasiness,  which  continues  for  several 
hours,  and  is  followed  by  swelling,  especially  when  it  is  used  for  ulcers  of  the  face :  in  a 
lew  days  a  slough  is  formed.    The  employment  of  it,  like  that  of  other  arsenical  prepara- 


'  Si/stem  of  Clinical  Medicine,  p.  672,  1843. 

2  Dcnkwurdigkeilen  der  arzU.  Praxis,  Bd.  iii.  S.  327  ;  also  Dunglison,  Neio  Remedies. 

Medical  Gasdte,  vol.  xliv.  p.  520. 
^  Boston  {United  Stales)  Med.  andSurg.  Journ.  April  7,  1841. 

Bulletin  Therapeuiujue,  tome  xlii.  p.  5. 
«  Essay  on  the  Effects  of  Carbonate  and  other  Prep(  irations  of  Iron  upon  Cancer,  pp.  50,  66, 
341,  343,  et  seij.  1803. 
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tions,  requires  caution,  as  the  arsenic  becomes  absorbed.    It  has  been  used  .^y^^^*^J? 
lupus,  elephantiasis,  psoriasis,  chronic  eczema,  and  Hchen.    The  dose  of  it  is  Irom  i 
to  JLth  of  a  grain  in  the  form  of  pill.    It  may  be  applied  externally  in  the  torm  oi 
ointment  composed  of  from  3j  to  5ss.  of  the  arseniate  to  sj.  of  fat. 

[The  therapeutical  properties  of  the  arseniate  of  iron  in  the  treatment  of  herpetic  ana 
squamous  diseases  of  the  skin  has  been  lately  minutely  investigated  by  M.  Duchesne 
Dupare  ;^  and,  in  a  memoir  read  before  the  Trench  Academy,  he  advances  the  ioliowmg 
propositions  as  the  result  of  his  researches  : — 

1.  Arseniate  of  iron  possesses,  in  common  with  all  other  arsenical  preparations,  unques- 
tionable remedial  properties,  applicable  to  the  treatment  and  cure  of  herpetic  and 
squamous  affections  of  the  skin.  jn  •  t- 

2.  The  great  advantage  of  this  substance  is,  that  it  may  be  administered  m  sufficient; 
doses  without  giving  rise  to  any  of  the  consequences  with  which  various  other  arsenical 
preparations  have  been  justly  reproached. 

3.  The  arseniate  of  iron,  whether  given  singly  or  in  comb&iation  with  other  substances, 
ought  always  to  be  administered  in  graduated  doses,  commencing  from  one-twentieth, 
one-tenth,  or  even  one-fifth  of  a  grain,  according  to  the  age,  the  constitution,  and  above 
all,  the  state  of  the  digestive  organs  of  the  patient. 

4.  Numerous  facts,  accurately  observed,  authorise  M.  Dupare  in  concluding,  that  a 
daily  dose  of  one-fifth  of  a  grain  of  arseniate  of  iron,  uninterruptedly  repeated  during  the 
necessary  time,  is  competent  in  the  adult  to  effect  the  cure  of  an  herpetic  or  squamous 
affection,  however  extensive  or  long-established. 

5.  No  absolute  rule  can  be  laid  down  with  respect  to  the  duration  of  the  anti-herpetic 
treatment  by  arseniate  of  iron,  for  this  must  vary  in  accordance  with  the  differences  of 
age  and  constitution,  the  extent  and  severity  of  the  disease,  and,  more  than  all,  perhaps, 
in  proportion  to  the  degree  of  toleration  which  the  digestive  organs  manifest  for  the 
remedy, 

6.  An  anti-herpetic  treatment  by  arseniate  of  iron  in  no  degree  excludes  the  employ- 
ment of  topical  remedies  of  acknowledged  utility,  and  it  is  materially  assisted  by  the 
internal  or  external  use  of  certain  non-sulphuretted  mineral  waters,  MM.  Serres, 
Andral,  and  Eayer,  have  been  commissioned  to  inquire  into  the  merits  of  this  new 
remedy. — Ed.] 


155.  FERRI  ACETAS.- ACETATE  OP  IRON. 

Formula  Pe^O^SA.   Equivalent  Weight  233, 

History. — A  solution  of  the  sesquioxide  of  iron  in  acetic  acid  has  long 
been  known  and  used  in  the  arts.  It  constitutes  the  iron  liquor  of  the  dyer 
and  calico-printer.  No  formula  for  its  preparation  is  given  in  the  pharmacopoeias 
of  any  of  the  British  Colleges. 

Properties. — [It  may  be  made  by  saturating  acetic  acid  with  hydrated 
sesquioxide  of  iron.]  It  is  a  deep  red  liquid,  having  an  acid,  chalybeate  taste. 
It  reddens  litmus. 

Characteristics. — When  heated,  it  yields  acetic  acid.  Perrocyanide  of 
potassium  strikes  a  blue  colour  with  it,  infusion  of  galls  a  purplish-black. 

Composition. — This  Hquid  is  essentially  a  solution  of  the  acetate  of  the 
sesquioxide  of  iron,  Pe^03,3A.  But  when  made  from  the  carbonate  of  the 
shops,  it  may  also  contain  acetate  of  the  protoxide  of  iron,  PeO,A.  The 
relative  proportion  of  the  two  acetates  depends  necessarily  on  the  proportion 
of  the  two  oxides  contained  in  the  carbonate  employed.  The  preparation  may 
be  considered  as  essentially  a  solution  of  the  acetate  of  the  sesquioxide  of 
iron. 


'  Quoted  by  Aschenbreriner,  Die  Jieuern  Jrzneim'Mel.  1848. 

^  Gazette  des  R&pilmx ;  and  Medical  Times  and  Gazette,  Sept.  3,  1854,  p.  246. 
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Ellermann's  disinfecting  Jluid}  contains  the  acetate  of  the  sesquioxide  of 
iron. 

The  Physiological  Effects  and  Uses  are  the  same  as  other  ferruginous 
compounds. — The  dose  is  from  ten  to  twenty-five  drops  in  water. 

\.  FERUI  ACETATIS  TINCTURA,  D. ;  Tincture  of  Acetate  of  Iron.— 
Sulphate  of  Iron,  jviij* ;  Distilled  Water,  Oss.  ;•  Pure  Sulphuric  Acid,  f5vj. ; 
Pure  Nitric  Acid,  f^ss. ;  Acetate  of  Potash,  ^viij. ;  Kectified  Spirit,  Coikj. 
To  nine  ounces  of  the  water  add  the  sulphuric  acid,  and  in  the  mixture,  with 
the  aid  of  heat,  dissolve  the  sulphate  of  iron.  Add  next  the  nitric  acid,  first 
diluted  with  the  remaining  ounce  of  water,  and  evaporate  the  resulting  solution 
to  the  consistence  of  a  thick  syrup.  Dissolve  this  in  one  quart,  and  the 
acetate  of  potash  in  the  remainder  of  the  spirit,  and  having  mixed  the  solution 
and  shaken  the  mixture  repeatedly  in  a  large  bottle,  let  the  whole  be  thrown 
upon  a  calico  filter.  When  any  further  liquid  ceases  to  trickle  through, 
subject  the  filter  with  its  contents  to  expression,  and  having  cleared  the 
turbid  tincture  thus  procured  by  filtration  through  paper,  let  it  be  added  to 
that  abeady  obtained.    The  specific  gravity  of  this  tincture  is  891. 

[Mr.  ArnelP  remarks  in  reference  to  this  method  of  preparing  the  tincture, 
that  it  frequently  undergoes  spontaneous  decomposition  by  keeping,  when 
made  according  to  the  directions  given  in  the  Dubhn  Pharmacoposia,  a  portion 
of  the  iron  separating  in  the  form  of  sesquioxide,  leaving  the  tincture  more  or 
less  decolorized.  This  decomposition  appears  to  arise  from  the  iron  not 
becoming  sufiiciently  oxidized  by  mere  drying,  especially  in  operating  on  large 
quantities.  He  has  adopted  the  following  modifications  to  prevent  the  in- 
convenience arising  from  this  change.  To  six  and  a  half  drachms  of  sulphate 
of  iron  add  a  sufiicient  quantity  of  nitric  acid  and  a  little  water,  and  apply 
heat  until  a  perfectly  clear  and  bright  solution  of  persulphate  and  pernitrate 
is  obtained ;  add,  if  necessary,  liq.  potass,  carb.  to  neutralize  any  excess  of 
acid,  or  until  a  permanent  precipitate  begins  to  fall,  then  dissolve  thu-teen 
drachms  of  acetate  of  potash  in  the  liquid,  and  carefully  evaporate  to  dryness. 
Rub  the  mass  with  two  pints  of  rectified  spirit  of  wine,  and  filter.  Tlie  result 
is  a  fine  dark-red  permanent  mixture.  The  nitrate  of  potass  formed  does  not 
in  any  way  alter  the  product,  it  being  insoluble  in  the  spirit. — Ed.] 

In  this  process  the  sulphate  of  iron  is  decomposed  by  the  acetate  of  potash, 
the  products  being  acetates  of  iron  and  sulphate  of  potash.  EeO,SO^  + 
7HO  +  KO,A=EeO,A  +  KO,S03.  The  acetate  of  iron  and  the  excess  of 
acetate  of  potash  dissolve  in  the  spirit;  but  the  sulphate  of  potash  is  insoluble 
in  it.  The  two  acetates  are  probably  in  combination,  as  suggested  by  Dr. 
Barker,^  forming  a  ferro-acetate  of  potash ;  for  the  solution,  though  con- 
taining protoxide  of  iron,  is  unchanged  by  atmospheric  oxygen.  It  is  a  claret- 
coloured,  perfectly  transparent  tincture,  having  a  strongly  chalybeate  taste. 
Dr  Aldridge*  found  that  the  tincture  may  be  decolorized  by  adding  a  solution 
of  sulphate  of  potash  to  it :  he  ascribes  this  to  the  acetate  of  potash  benig 
carried  down  by  the  precipitating  sulphate  of  potash,  leaving  uncombmed 
protoacetate  of  iron  in  solution.  It  possesses  the  usual  medicinal  properties  of 


*  Pharmaceutical  Journal,  vol.  vii.  p.  280,  1847. 
2  Ibid.  1851-52,  p.  330. 

^  Observations  on  Ihe  Dublin  P/iarmacopceia,  1830. 

*  Dublin  Journal  of  Medical  Science,  vol.  x.  1836. 
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a  ferruginous  compound.  It  is  a  very  agreeable  chalybeate  and  was  introduced 
into  the  Dublm  Pharmacopccia  by  Dr.  Percevral.-The  dose  is  from  half  a 
lluidrachm  to  one  fluidrachm. 

156.  Perri  Lactas.  —  Lactate  of  Iron. 

Formula  reO,L,3HO.    Equivalent  Weight  144. 

Ferrum  lacticum  ;  Lactate  of  the  Protoxide  of  ^''^'^•-Obtain.^d  by  ^ii^^ 
iron  iu  dilute  lactic  acid :  the  solution  is  to  be  evaporated  so  that  it  may  crystaUise. 
W5liirv'7Zcess  as  ™  by  Dr.  Christison,^  is  as  follows  -.-Sprinlde  in  two  pounds  of 
louTwhey^roScr^^^^^^^  milk,  and  the  same  quantity  of  pure  iron  fihngs.  Digest 
ara  tImDeSure  of  100°  E.  until  the  sugar  be  dissolved,  and  then  add  another  portion  of 
su4   of  As  soon  as  a  whitish  c?ystalhne  powder  begins  to  form  the  solu  ion  is 

Sgly  enough  charged  with  lactate  of  iron.  Then  boil  and  filter  into  a  close  vessel ;  and 
he  si  is  partly  deposited  on  cooling  in  greenish-white  prisms  and  partly  forms  a 
crystalHne  crust.  These  crystals,  when  shghtly  washed  with  cold  water  and  quickly  drxed 
wiU  bibulous  paper,  are  pure  enough  for  medicinal  purposes  ;  and  they  may  be  obtamed 
qu  te  pure  by  a^  second  crystallization."  The  iron  dissolves  m  the  free  lactic  acid  with 
the  evolution  of  hydrogen  gas:  fresh  lactic  acid  is  fui-nished  by  the  action  of  caserne 
(which  acts  as  a  ferment)  on  the  sugar  of  milk.  Lactate  of  iron  is  a  greemsh-wbite  salt, 
iu  small  acicular  or  prismatic  crystals,  which  have  a  sweetish  chalybeate  flavour.  They 
ai-e  soluble  in  48  parts  of  cold  or  12  parts  of  boiling  water ;  and  they  are  nearly  insoluble 

""TMfstit  was  introduced  into  the  Materia  Medica  by  Gelis  and  Cont4,  whose  memoir, 
on  this  subiect,  has  been  favourably  reported  on  to  the  Academic  Royale  de  Medecme 
bv  MM  BouiUaud,  Eouquier,  and  Bally It  was  asserted  to  be  superior  to  every  other 
preparation  of  iron  on  the  ground  that  iron  after  its  administration  is  converted  into  a 
lactate  by  the  lactic  acid  of  the  gastric  juice,  and  the  universal  distribution  of  lactic 
acid  through  the  body  appeared  to  lend  support  to  these  statements.  Bouillaud  and 
others  have  found  it  useful  in  anaemia,  amenorrhoea,  dysmenorrhoea,  and  other  maladies  in 
which  the  chalybeates  are  generally  found  beneficial.  It  is  admmistered  m  doses  of  from 
two  to  five  grains.  It  may  be  given  to  the  extent  of  half  a  drachm  daily.  It  has  been 
employed  in  a  great  variety  of  forms,^  such  as  pills,  tablettes,  pastilles,  dragkes,  bread 
{iron-bread  !),  and  chocolate  ! !  I  agree  with  Mialhe"  in  opinion  that  there  is  no  evidence 
of  its  superiority  over  the  citrate  or  tartrate  of  iron. 


157.  Perri  Tannas.  —  Tannate  of  Iron. 

Formula  FO^STan.    Fquivalent  Weight  716. 

Ferrum  Tannicmn.—"  To  a  boiling  solution  of  90  parts  of  pure  tannic  acid,  add  gradually 
440  parts  of  subcarbonate  (sesquioxide)  of  iron,  which  has  been  prepared  from  pure 
sulphate  of  iron  and  carbonate  of  soda,  and  dried  at  a  moderate  heat.  Agitate  .the  solution 
till  the  effervescence  ceases.  Evaporate  the  mixture  at  176°  F.  iu  a  porcelain  vessel, 
until  it  becomes  thick ;  then  spread  it  on  glass  or  porcelain  to  dry  in  a  stove  at  95°  P."^ 
A  tanno-gallate  of  iron  (ink)  is  obtained  by  adding  decoction  of  nutgalls  to  a  solution 
of  a  salt  of  a  sesquioxide  of  iron  (as  the  persulphate).  Tannate  of  iron  is  blue.  Ac- 
cording to  Wittstein,"  its  formula  is  E20^4Tan.  As  contained  iu  ink  it  is  usually  mixed 
with  a  little  gallate.    Its  properties  are  astringent,  hsematmic,  and  tonic.    Lik  is  a 


1  Bispetisatory,  2d  edit.  p.  975,  1848.  ^ 

-  Bulletin  de  I' Academic  Roijale  de  Medecine,  1840  ;  also  Merat,  Supplement  au  Diet,  de  Mat. 
Med.  p.  294,  1846 ;  and  Brit,  and  For.  Med.  Rev.  vol.  x.  p.  565,  1840. 

2  See  the  various  formulae  for  these  preparations  in  Bourchardat's  Nouveau  Fornmlaire  magistral, 
3rae  edit.  p.  277,  1845. 

*  Traite  de  V Art  de  Form.uler,  p.  184,  1845. 

*  Benedetti,  quoted  by  Beasley,  Pocket  Formulanj. 
«  Buchner's  Repertorium,  Bd.  xlv.  S.  289,  1847. 
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popular  and  successful  application  to  rin(?worra  {herpes  circinatm).    Tannate  of  iron 
been  paucgvnsed  in  chlorosis,  though  tiiere  is  no  reason  to  sum/ose  1  hTff  ;  •  f 

other  chalytieates.    Trousseaux  and  Pidoux  have  c.m ployed  it  Kfo  W  '"P/'""' 
ferri  tunuad^,  which  is  thus  prepared  by  Bdn-al  '-SS  sirnple  sy^ 
of  vinegar  125  parts ;  citrate  of  the  magnetic  oxide  of  iron  10  S^^^^^^^^^        '  f^'^^' 
4  parts.   Mzx  and  form  a  syrup.   This  preparation  is  said  'to  beToluble  t^^^^ 

158.  Ferri  Valerianas.  -  Valerianate  of  Iron. 

[This  compound  has  been  admitted  into  the  Dublin  Pharmacontpia     TI..  f.ii  • 
directions  are  given  for  its  Dreoaration  — Tntp      Voi   •     .    ?     i   -'•"^  following 

159.  Ferri  Citrates.  —  Citrates  of  Iron. 

Two  citrates  of  iron  have  been  employed  in  medicine. 

a''El'wt%°7l°"Thi.'  .^''^''i^'^i'of ;ron  ;  Citrate  of  the  Protoxide  of  Iron.  3FeO, 
U,  M-  Wt  273  This  IS  prepared  by  treating  ii-on  filings  with  citric  acid  nreviouslv 
dissolved  m  distilled  water.  This  salt  is  white  aJd  pulverulint,  and  L  sSrsoS 
Bourchardat  says  it  is  an  exceUent  chalybeate ;  but  it  is  raxely  ^sed.  It  may  be  iven  t 
dosesoffromgr.ij.  togr.  viij.  intheformofpills.  -^•^  may  oe  given  in 

n  fko-'afiS  ?"niJn/  -^/I'^^'aa-      I'^V  °f      Sesquioxide  of  Iron.  Pe^O^ 

Ci,2ilU    263  ?    Obtained  by  adding  about  ^vii  .  of  moist  hydrated  sesquioxide  of  iron 
to  a  bo  bug  solution  of  5iy.  o  crystalUsed  citric  acid  in  Bxvi.  of  water,  adding  rather  more 
oxide  than  the  acid  wOl  dissolve.    When  cold,  filter,  evaporate  by  a  wke^bXto  a  sZpy 
consistence,  spread  out  on  earthenware  dishes,  and  d?y  with  a  gentle  heat 
separates  in  scales^^   M._  HemingwayB  found  that  it  contained  28^  30  per  cTnt  o 
sesquioxide.    It  is  found  m  garnet  red  scales.    It  reddens  Htmus,  is  very  sLly  solubb 

of  the  other  citrates.    Dose  from  gr.  ij  to  gr.  x.  in  the  form  of  powder,  pill,  or  solution 

Aqua  carbomca  cum  fern  cztrate-B^^l^j  and  Evans's  chalybeate  water  is  a  solution 
of  thnrteen  grains  of  citra  e  of  iron  in  l^.  of  carbonic  acid  water  flavoured  with  syrip  of 
ariittsren^r^^^^^^^^^  butitlsapttoexcite  unpleasant  erucUPon^ 

^t^^^t^^^^^^  oxide 


160.  AMMONM  FERRICO-CITRAS.- FERRIC  CITRATE 

OF  AMMONIA. 

Formula  Zlil'S?,ZWO\2^2   Equivalent  Weight  621 P . 

History.— In  1831,  M.  Beral^  published  a  formula  for  the  preparation  of 
a  citrate  of  the  sesquioxide  of  iron ;  but  the  salt  {ferri  percitras)  obtained 

^  Pharmaceutical  Journal,  vol.  ii.  p.  48,  1842. 
'  Beral,  Pharmaceutical  Journal,  vol.  i.  p.  694,  1842. 
^  Land.  Med.  Gaz.  March  29,  1844,  p.  859. 
*  Bdral,  Pharmaceutical  Journal,  vol.  ii.  j).  48,  1842. 
Journal  de  Pharmacic,  vol.  xvii.  p.  594,  1831. 


HisTOEY ;  Preparation. 


861 


by  this  process  is  acid,  and  sparingly  soluble  in  water.    According  to  Mr 
Hemingway,!  m.  Beral  prepared  and  sold  under  the  name  name     citrate  oj 
iron,  a  salt  which  was  neutral  and  readily  soluble  in  water,  and  the  formula 
for  the  preparation  of  which  was  different  from  the  one  published. 

About  1842,  a  salt  purporting  to  be  similar  to  M.  Beral's  preparation  was 
introduced  into  use  in  England,  under  the  name  of  citrate  of  iron.  Ihis 
salt  I  found  to  contain  ammonia;  and  in  the  second  edition  of  this  work 
(pubhshed  in  1842)  I  called  it  ferro-citrate  of  ammonia,  and  stated  that 
its  composition  was  similar  to  Aikin's  ferro-tartrate  of  ammonia.^ 

This  salt  is  now  commonly  known  in  the  shops  as  ammonio-citrate  of 
iron  {ferri  ammonio  citras),  or  the  citrate  of  iron  and  ammonia  [ferri 
et  ammonia  citras)  but  as  the  iron  appears  to  enter  into  the  composition 
of  the  acid  or  the  electro-negative  ingredient  of  the  salt,  the  term  ferro-citrate 
of  ammonia,  originally  used  by  me,  appears  to  be  more  appropriate.  But 
in  order  to  distinguish  the  ferro-citrate  containing  the  sesquioxide  of  iron 
from  those  ferro-citrates  which  contain  either  the  deutoxide  or  protoxide  of 
iron,  I  have  adopted  Mr.  Hemingway's  suggestion,^  and  denominated  it  the 
ferric  citrate  of  ammonia. 

Preparation. — Mr.  Redwood*  gives  two  processes  for  the  preparation  of 

this  salt : — 

Take  of  crystallised  Citric  Acid,  ^iv.;  Distilled  Water,  ^xvj. ;  Moist  Hydrated  Peroxide 
of  Iron,  about  ^viij,;  Solution  of  Ammonia,  q.  s.  Dissolve  the  acid  in  the  water  in  a 
Wedgwood's  dish,  heat  the  solution  to  boiling,  then  add  the  oxide  of  iron,  which  should 
be  in  slight  excess.  Continue  the  heat  of  a  water-bath  until  no  more  oxide  of  iron  is 
dissolved,  then  allow  the  solution  to  cool ;  add  a  little  distilled  water,  to  facilitate  filtration, 
and  filter  the  solution ;  add  solution  of  ammonia  until  it  becomes  neutral  to  test  paper ; 
evaporate  it  at  the  heat  of  a  water-bath  to  a  syrupy  consistence ;  spread  it  out  on  earthen- 
ware dishes,  and  dry  with  a  gentle  heat.  When  dry,  it  will  separate  from  the  dishes  in 
scales. 

This  is  Beral's  process  for  the  preparation  of  the  citrate  of  the  sesquioxide 
of  iron,  but  modified  by  the  addition  of  solution  of  ammonia.  The  second 
formula  for  the  preparation  of  this  salt'  given  by  Mr.  Redwood,  and  which  he 
says  is  the  best,  is  the  following  : — 

Take  of  crystallised  Citric  Acid,  ^iv. ;  Clean  Iron  Filings,  or  small  iron  nails,  ^ij. ; 
Distilled  Water,  q^.  s. ;  Solution  of  Ammonia,  q.  s.  Dissolve  the  citric  acid  in  twenty 
times  its  weight  ot  water  in  a  Wedgwood's  dish,  add  the  iron,  and  apply  a  gentle  heat 
until  effervescence  ceases,  and  no  more  iron  is  dissolved,  renewing  the  water  from  time  to 
time  as  it  evaporates  ;  filter  the  solution,  and  add  solution  of  ammonia  until  it  is  slightly 
in  excess ;  evaporate  by  the  heat  of  a  water- bath  until  it  acquhes  a  syrupy  consistence ; 
then  spread  it  out  in  thin  layers  on  earthenware  dishes,  and  dry  it  with  a  gentle  heat. 
When  dry  it  will  separate  from  the  dishes  in  scales. 

This  is  a  modification  of  Mr.  Aikin's  process  for  the  preparation  of  the 
ferric  citrate  of  ammonia. 

The  London  and  Dublin  Pharmacopoeias  both  contain  formulse  for  this 
preparation  under  the  name  of  Ferri  Ammonio  Citras,  L.  D.  The  London 
College  orders. 

Sulphate  of  Iron,  S^ij.;  Carbonate  of  Soda,  ^xiiss. ;  Citric  Acid,  ^vj.;  Solution  of 


»  Lond.  Med.  Gaz.  March  15,  1844,  p.  838. 

2  Elements  of  Materia  Medica,  vol.  i.  p.  868,  2d  edit.  1842. 

3  Lond.  Med.  Gaz.  March  29,  1844,  p.  8R3. 

*  Gray's  Stepplement  to  the  Pharmacopoeias,  2d  edit.  1848. 
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Ammonia,  fBix. ;  BoUin- DistUlcd  Water,  Oxij.  Dissolve  the  sulphate  and  carbonate 
separately  in  six  pints  of  water.  Mlx  the  solutions,  yet  hot,  and  set  by,  tliat  the  d  ]. 
tate  uiav  subside  The  supernatant  liquor  being  noured  off,  wash  the  precipitate 
frequently  with  water,  and,  the  acid  being  added,  dissolve  it  by  aid  of  heat.  Then  when 
it  lias  cooled,  add  the  ammonia,  and  evaporate  to  the  consistence  of  svrup  Drv  this 
with  a  gentle  heat,  spread  thinly  on  flat  earthenware  plates;  and  let  it  be  kept  in  a  well- 
CI0S6U.  vessel. 

The  formula  of  the  Dublin  College  is  as  follows  :  

Take  of  Citric  Acid,  Biv.;  Distilled  Water,  Bxvj.;  Sulphate  of  Iron,  ^v. ;  Solution  of 
Ammonia  f3iy.,  or  as  much  as  is  sufficient.  Dissolve  the  citric  acid  in  the  water  with 
the  aid  ot  heat,  and,  having  converted  the  sulphate  of  iron  into  the  hydrated  peroxide  of 
u-on,  as  du-ected  m  the  formula  for  Ferri  Feroxydum  Eydratum,  introduce  the  product 
into  the  capsule  containing  the  solution  of  citric  acid,  and  boil  for  twenty  minutes  When 
the  solution  has  cooled,  add,  constantly  stirring,  the  ammonia  in  slight  excess,  andhavimr 
transterred  the  solution  thus  obtained  to  delf  dinner  plates,  evaporate  it  to  dryness  bv  a 
steam  or  water  bath.  Lastly,  chip  off  the  film  of  dry  salt  which  adheres  to  the  plates 
and  preserve  it  m  well-stopped  bottles.  .  ^  ' 

Peopekties.— This  salt  occurs  in  thin  shiny  scales  of  a  beautiful  hyacinth 
red  colour  when  examined  by  transmitted  light.  Its  taste  is  sweetish  and 
astringent.  It  is  neutral  to  litmus,  and  readily  soluble  in  water.  ^  It  is 
nearly  insoluble  in  alcohol. 

Characteristics. — Neither  ferrocyanide  nor  ferridcyauide  of  potassium 
produ(;es  any  effect  when  added  to  a  solution  of  this  salt,  unless  a  few  drops 
of  a  dilute  mineral  acid  be  previously  added,  when  the  ferrocyanide  causes  a 
dark  blue  precipitate  (Prussian  blue).  If  a  few  grains  of  the  ferric  citrate  -of 
ammonia  be  heated  in  a  test  tube  with  liquor  potassse,  a  copious  evolution  of 
ammoniacal  gas  takes  place. 

Soluble  in  water.  The  solution  does  not  change  the  colour  of  litmus  or  turmeric.  It 
is  not  coloured  blue  by  the  addition  of  ferrocyanide  of  potassium.  If  potash  or  lime- 
water  be  added,  sesquioxide  of  iron  is  precipitated  and  ammonia  is  evolved,  brom  100 
grains  dissolved  in  water,  ammonia  throws  down  about  34  grams  of  sesquioxide  of  iron.— 
Fh.  Lond. 

Composition.— As  usually  found  in  commerce,  this  salt  is  probably  a  com- 
pound of  ammonia,  sesquioxide  of  iron,  citric  acid,  and  water.  The 
quantity  of  sesquioxide  of  iron  contained  in  it  has  been  variously  stated.  Mr. 
Hemingway^  obtained  nearly  36  per  cent,  of  sesquioxide  from  a  sample  pre- 
pared by  himself;  but  he  says  that  the  commercial  salts  contain  on  an  average 
only  30  per  cent.    At  my  request  Mr.  Redwood  kindly  examined  five  specimens 
of  the  ferric  citrate  of  ammonia,  and  found  that  they  yielded  respectively  the 
following  per  centage  quantities  of  sesquioxide  of  iron  (Pe^O^) :  No.  1,31;  No  2 
34.3;  No.  3,34.8;  No.4.,34.4;  No.5,34.5.    Nos.  1,  2,  and  3  were  commercial 
samples  ;  Nos.  4  and  5  were  prepared  in  the  laboratory  of  the  Pharmaceutical 
Society.    No.  1  was  a  bad  specimen ;  No.  2,  not  very  scood ;  No.  3,  very 
good ;  Nos.  4  and  5,  good.    A  salt  having  the  composition  3NH3,3Pe203, 
2Ci,  5II0,  would  contain  36.036  per  cent,  of  sesquioxide  of  iron.    The  same 
salt  in  the  anhydrous  state  would  yield  38.6  per  cent  of  sesquioxide.  • 


.  Lond.  Med.  Gaz.  March  20, 1844.'  Mr.  Hemingwny  iufers,  that  the  composition  of  this  salt  is 
one  equivalent  of  citrate  of  iron  and  one  equivalent  of  citrate  of  ammonia  ;  but  he  adopts  IIG  as  the 
equivalent  for  citric  acid.  If  we  allcr  his  f()rmula_to  suit  the  oqnivaJcut  (105)  for  citric  acid  used 
in  the  present  work,  it  will  be:  3JMIF,3FcO»,2Ci,  as  givBU  in  the  text. 
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According  to  Wittsteiii/  the  composition  of  the  ferric  citrate  is  5(NH^0), 
4re203  6Ci  18H0.  But  the  salt  which  he  obtained  does  not  appear  to  have 
been  identical  with  that  of  English  commerce,  for  he  says  that  it  was  greenish 
yellow,  and  by  drying,  lost  ammonia  and  acquired  acidity.  _  Moreover,  a  salt 
thus  constituted  would  contain  barely  20  per  cent,  of  sesqmoxide.  Haidlen 
obtained  only  10  per  cent,  of  the  sesquioxide  m  the  ferric  citrate. 

Physiological  Effects.— The  topical  effects  of  this  chalybeate  are  very 
slight.  It  has  very  little  taste,  and  that  by  no  means  disagreeable ;  and  it 
rurely  disagrees  with  the  stomach.  Like  the  other  ferruginous  salt  m  which 
iron  is  a  constituent  of  the  acid  part,  this  has  very  little  astringency 

The  general  or  constitutional  effects  resemble  those  caused  by  other  terru- 
ginous  compounds.  Compared  with  the  sulphate  and  sesqmchloride  I  think 
that,  for  the  quantity  of  iron  which  it  contains,  it  is  inferior  m  activity  to  them. 

Uses.— The  great  advantages  of  this  preparation,  as  a  chalybeate,  are,  1st, 
its  heincr  devoid  of  any  disagreeable  flavour,  so  that  it  is  readily  taken  by 
children  and  delicate -persons ;  2dly,  its  being  devoid  of  irritating  properties, 
so  that  it  is  not  apt  to  disturb  the  stomach;  3dly,  its  being  readily  soluble  m 
water,  and  forming  a  very  agreeable  solution  ;  4thly,  it  may  be  given  m  con- 
i  unction  with  the  alkaline  carbonates,  and  many  other  salts  often  required 
when  chalybeates  are  administered.  On  the  other  hand  it  has  its  disadvantages : 
1st,  being  devoid  of  astringent  properties  it  is  unfitted  for  those  cases  m  which 
the' chalybeates  are  resorted  to  on  account  of  their  topical  effects;  2dly,  it 
appears  to  me  to  operate  on  the  general  system  more  slowly  and  less  power- 
fully as  an  haimatinic  than  the  sesquichloride  or  sulphate.  In  extreme 
anffimia  from  violent  hemorrhage,  where  an  immediate  and  powerful  h^matinic 
is  required,  the  ferric  citrate  of  ammonia  is  inferior  to  the  chalybeates  just 
mentioned. 

But  in  ordinary  cases  of  debility  requiring  a  ferruginous  tonic,  especially 
where  the  stomach  is  irritable>  or  where  the  alkaline  carbonates  are  required 
to  be  conjoined,  and  also  in  the  various  strumous  affections  of  children,  the 
ferric  citrate  is  a  valuable  and  useful  preparation. 

Administration. — It  may  be  given  in  doses  of  from  gr.  v.  to  gr.  x.  dis- 
solved in  w^ater,  flavoured  with  syrup  of  orange  peel,  or  in  some  bitter  infusion, 
as  of  gentian  or  calumba. 

161.  Ammonise  Perrico-Tartras.  —  Ferric  Tartrate  of  Ammonia. 

Formula  NH^Fe^O^T  ?    Equivalent  Weight  229  ? 

Ammonia  Ferro-Tartras  ;  Ferro-Tartrate  of  Ammonia  ;  Tartrate  of  Iron  and  Ammonia  ; 
Aikin's  Aramonio-Iartrate  of  Iron.  This  salt  was  first  employed  in  medicine  by  Mr.  C.  Aikin.* 

It  may  be  prepared  by  adding  caustic  ammonia  to  a  solution  of  tartrate  of  iron  (prepared 
by  digesting  together,  for  two  or  three  days,  one  part  of  tartaric  acid,  dissolved  in  hot 
■water,  with  two  or  three  parts  of  iron  filings).  The  green  solution  thus  obtained  is  to  be 
evaporated  to  dryness  by  a  gentle  heat.  Mr.  Procter,  of  Philadelphia,  prepares  it  by 
adding  hydrated  sesquioxide  of  iron  to  a  solution  of  bitartrate  of  ammonia. 

It  is  in  the  form  of  shining  brittle  fragments  of  a  deep  red  colour,  not  veiy  unlike 
pieces  of  deep-coloured  shell-lac.    It  is  very  soluble  in  water.   Its  taste  is  strongly 


'  Buchner's  Repertorium,  2tei-  Reihe,  Bd.  slii.  S.  299,  184-6. 

2  Ibid.  B(l.  xxxiv.  S.  397,  1844. 

3  Loud.  Med.  Gaz.  vol.  viii.  p.  438. 
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saccharine.   According  to  Mr.  Hemingway,^  it  contains  84-9  per  cent,  of  sesquioxide  of 

,,\*^.gf"^^^'^^f.^;f  those  of  the  other  ferruginous  compounds  excent 

that  it  has  very  httle  if  any  astnngency.  Its  advantages  over  other  ehafybeate;  ZTits 
ready  solubdity  in  water,  its  palatable  taste,  and  the  facility  with  which  it  may  £  mixed 
with  various  sahne  substances,  withont  undergoing  decomposition.  It  contains  more 
oxide  of  iron  than  the  same  quantity  of  sulphate.  The  disc  for  an  adultTfive  or  s  x 
grams  m  powdei^  pill,  or  solution  It  may  be  exhibited  in  porter  without  be  L  detected 
Composition.      "^"^     '"^^'^  *°       ^"'^P^^^'^  °f         ^ithou?  sufferbig 

162.  POTASS-ffl  FERRICO-TARTRAS.- FERRIC 
TARTRATE  OF  POTASH. 

Formula  2K0,^emT:.   Equivalent  Weight  438. 

History.— This  preparation  was  first  described  by  Angelus  Sala  at  the 
commencement  of  the  seventeenth  century.  Mr.  R.  Phillips^  improved  its 
mode  of  preparation.  The  late  Dr.  Birkbeck  described  its  medicinal  pro- 
perties.3  .  ^ 

This  compound  has  had  various  appellations;  such  as  chalyheated  tartar 
[tartarus  chalyheatus,  ferratus,  vel  ferruginosus),  tartarized  iron  ( fer- 
rum  tartarizatum,  P.  D.),  tartar  of  iron  {ferri  tartarum),  potassio- 
tartrate  of  iron  {ferri  potassio-tartras,  P.  'L.),ferro.tartrate  of  potash 
[potassmferro-tartras),  and  tartrate  of  potash  and  iron  ipotassm  et  ferri 
tartras) . 

Peepaeation.— Soubeiran*  directs  this  compound  to  be  thus  prepared  •— 
Take  of  powdered  Bitartrate  of  Potash,  one  part ;  Distilled  Water,  six 
parts ;  Moist  Hydrated  Sesquioxide  of  Iron,  as  much  as  may  be  sufficient 
Digest  them,  at  the  temperature  of  from  120°  to  140°  P.,  until  the  liquor 
ceases  to  dissolve  a  fresh  quantity  of  hydrate ;  then  filter,  and  evaporate  to 
dryness  by  a  gentle  heat. 

The  process  of  the  London  College  is  as  follows  : — 

Sulphate  of  Iron  Biv.  *  Sulphuric  Acid,  ^ss, ;  Nitric  Acid,  fBj. ;  Solution  of  Ammonia, 
t^x.  J  Bitartrate  of  Potash,  powdered,  31].;  Diluted  Water,  Cong.iY.  Dissolve  the  sul- 
phate m  a  pmt  of  water  with  the  sulphuric  acid;  then  heat  being  gradually  applied,  add 
tlie  nitnc  acid.  Eoil  the  .solution  to  the  consistence  of  syrup,  and  mix  with  the  rest  of 
tJie  water ;  then  add  the  ammonia  to  throw  down  the  sesquioxide.  Wash  this  and  place 
J  -  J  '  *^6%-four  hours ;  then  heat  to  140°  the  bitartrate,  mixed  in  half  a  pint  of 
distiUed  water,  and  to  it  gradually  add  the  moist  sesquioxide,  the  supernatant  water 
being  poured  off.  Separate  by  means  of  a  linen  cloth  whatever  of  this  oxide  fails  to  be 
dissolved,  then  evaporate  the  clear  liquor  until  the"  salt  be  dried.  But  the  potassio- 
tartrate  may  be  dried  in  the  same  way  as  the  ammonio-citrate  of  iron. 

In  this  case  hydrated  sesquioxide  of  iron  is  precipitated  from  the  persul- 
phate by  ammonia,  and  when  this  is  boiled  with  bitartrate  of  potash,  combi- 
nation takes  place,  and  the  ferric  tartrate  of  potash  is  formed. 

Th&  mnhtirffh  College  orders  of  Sulphate  of  Iron,  B^.;  Bitartrate  of  Potash,  3V.  and 
3j.  ;  Carbonate  of  Ammonia,  in  fine  powder,  a  sufficiency.  Prepare  the  Eust  of  iron  from 
the  sulphate  as  directed  under  Perrugo,  and  without  drying.    MLx  the  pulpy  mass  with 

London  Medical  Gazette,  March  29,  1844. 

3  i""         *f      Examination  of  the  last  edition  of  the  Phamacopceia  Ldndinefisis,  1811. 

^  Lond.  Med.  Rev.  No.  xix.  .July  1812. 

^  Nouveau  Traiti  de  Pharmacie,  i.  ii.  p.  447,  2ndc  edit. 
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four  pints  Of  water;  add  the  Bitartrate  ;  boil  till  the  rust  oV'^^i '%'^'''°^!,^i%lfta 
solutfon  cool ;  pour  olf  the  clear  liquid,  and  add  to  this  the  carbonate  o  — ^^/^"J^Jf. 
as  it  occasions  oifervescence.    Concentrate  the  liquid  over  the  vapour-bath  to  the  consis 
tence  of  a  thick  extract,  or  till  the  residuum  becomes  on  cooling  a  firm  solid ,  wincn 
must  be  preserved  in  well-closed  vessels. 

The  explanation  of  tlie  formation  of  hydrated  sesquioxide  of  iron  (here 
called  rust)  has  been  already  explained.  The  theory  of  the  other  part  ot 
the  process  is  the  same  as  that  of  the  process  of  the  London  Pharmacopceia. 

Under  the  name  of  Ferrum  T artarizatum  the  BuUin  College  orders 

Sulphate  of  Iron,  Bviii. ;  White  Bitartrate  of  Potash,  ^v. ;  DistiUed  Water,  Oiss.  From 
the  sulphate  of  ii-on  prepare  the  hydrated  peroxide  of  ii-on,.by  the  process  for  ient 
Peroxi/dum  Hydratum,  and,  having  immediately  after  it  is  washed,  placed  it  with  tJie  bitai- 
trate  of  potash  and  water  in  a  porcelain  capsule,  apply  heat  to  the  mixture  (taking  care, 
however,  that  the  temperature  does  not  rise  beyond  250°)  and  stir  it  occasionally  tor  six 
hours.  Let  the  solution,  after  it  has  cooled  down  to  the  temperature  of  the  atmospbere, 
be  decanted  off  any  undissolved  oxide  of  iron,  and  having  transferred  it  m  small  quan- 
tities to  delf  dinner-plates,  let  it  be  evaporated  to  dryness  at  a  heat  not -exceeding  i5U  . 
Lastly,  chip  off  the  film  of  dry  salt  which  adheres  to  the  plates,  and  preserve  it  m  well- 
stopped  bottles. 

[Mr.  W.  Bastick/  in  some  remarks  on  o/  ?Vo??,  criticises 

the  formula  given  for  the  preparation  of  this  compound  in  the  British 
pharmacopcBias,  and  states  that  they  all  give  uncertain  results.  His  experi- 
ments, analytical  and  synthetical,  lead  him  to  coincide  with  Soubeiran 
and  Capitaine,  who  giveT^KO^Pe^O^  as  a  correct  representation  of  the  con- 
stitution of  potassio-tartrate  of  iron.  Therefore,  189  parts  of  bitartrate  of 
potash,  and  80  parts  of  peroxide  of  iron,  are  the  best  proportions  to  form 
this  salt.  The  method  by  which,  in  practice,  these  proportions  may  be  cor- 
rectly obtained  is  the  following  : — 

Take  278  parts  of  protosulphate  of  iron  and  convert  them  into  persalt  by  means  of  nitric 
acid.  Precipitate  the  peroxide  of  iron  from  this  solution  by  caustic  potash  ;  thoroughly 
wash  on  a  filter  the  precipitate  thus  obtained.  Introduce  into  a  suitable  vessel  189  parts 
of  bitartrate  of  potash  with  six  times  its  weight  of  water ;  to  these  add  the  filter  and  its 
contents.  The  whole  is  to  be  digested  vdth  a  gentle  heat,  and  frequently  stirred,  until  a 
perfect  solution  is  formed ;  the  filter  is  then  to  be  removed,  and  the  liquid  to  be  evaporated 
until  it  has  the  consistence  of  treacle.  It  may  now  be  spread  on  well-glazed  earthenware, 
and  evaporated  to  dryness  ;  it  may  then  be  detached  in  thin  laminas. 

The  salt  thus  prepared  is  perfectly  soluble, — certain  in  composition,  and  consequently 
more  sure  in  its  effects  than  those  formed  by  other  less  accurate  methods. 

The  bitartrate  of  potash  employed  by  Mr.  Bastick  was  formed  by  the  direct  combination 
of  tartaric  acid  and  bicarbonate  of  potash  to  avoid  the  contamination  of  lime  usually  found 
in  the  cream  of  tartar  of  commerce. — Ed.] 

Properties. — This  compound  is  an  olive-brown  inodorous  powder,  with  a 
styptic  inky  taste.  It  reacts  on  vegetable  colours,  mildly  alkaline.  It  is  slightly 
deliquescent,  probably  from  the  tartrate  of  potash  which  it  contains.  It 
dissolves  in  about  four  times  its  weight  of  water,  and  slightly  in  alcohol. 

Characteristics. — If  ferrocyanide  of  potassium  be  added  to  a  solution  of 
ferrum  tartarizatum,  no  blue  colour  is  produced;  but  if  a  few  drops  of  an 
acid  (as  dilute  sulphuric  acid)  be  added,  Prussian  blue  is  immediately  formed. 
Potash,  soda,  or  their  carbonates,  do  not  decompose  this  solution  at  ordinary 
temperatures ;  nor  docs  ammonia  or  its  carbonates,  even  by  the  aid  of  heat. 


'  Pharmacenlical  Journal,  1850-51,  pp.  441-440. 
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Tincture  of  iiutgalls  causes  a  dark-coloured  precipitate.  Sulphuric,  nitric, 
or  hydrochloric  acid,  causes  a  precipitate  which  is  re-dissolved  by  an  excess  of 
acid;  the  solution  has  then  a  very  astringent  taste.  Tartaric  acid  causes  the 
formation  of  crystals  of  tartar.  Heated  in  a  covered  crucible,  ferric  tartrate  of 
potash  yields  charcoal,  carbonate  of  potasli,  and  protoxide  of  iron. 

Composition.— The  following  table  exhibits  the  composition  of  ferric 
tartrate  of  potash,  according  to  Soubeiran,  Capitaine,^  and  Piiillips.2 

The  salt  obtained  by  Soubeiran  and  Capitaine  had  the  following  coniDosi- 
tion : —  ^ 

Moms.  JEq.  Wt.  Per  Cent.     Soubeiran  ^  Capitaine. 

Potash   1    47    18-147    18-23 

Sesqiuoxide  of  Iron         1    80    30  888  30-49 

Tai-taric  Acid    1    132    50-'Jf)5  '  51-28 


Tartarized  Iron    1    259    100-000    100-00 

But  the  pharmacopcfiiai  preparation  has,  according  to  Mr.  R.  Phillips,  only 
18  per  cent,  of  sesquioxide  of  iron ;  and,  adopting  his  analysis,  the  composi- 
tion of  this  salt  is  as  follows  : — 

At.  Eq.Wt.    Per  Ct.\  (  M.    Eq.Wt.  Per  Ct. 

Potash   2  ...  94  ...  21-461  i  I  Neutral  Tartrate  of  Potash  1  ...  226  ...  51-598 

Sesquioxide  of  Iron  1  ...  80  ...  18-265  f  1  BasicTartrate  oftheSesqui- 

TartaricAcid    2  ...264  ...  60-274  (  °^  )     oxide  of  Iron   1       212  48-402 


Tartarized  Iron  ...  1  ...438  ...100  000/      V  1  ...  438  ...100-000 

As  neither  ferrocyanide  of  potassium  nor  the  alkalies  produce  any  precipitate 
in  a  solution  of  this  salt,  the  sesquioxide  of  iron  would  appear  to  be  a  con- 
stituent of  the  acid,  or  electro-negative  ingredient  of  the  salt.  It  may  be, 
therefore,  regarded  as  a  double  salt,  composed  of  basic  tartrate  of  the  sesqui- 
oxide, as  the  acid  or  electro-negative  ingredient,  and  tartrate  of  potash  as  the 
basic  or  electro-positive  ingredient.  Geiger^  regards  it  as  a  combination  of 
tartrate  of  iron  and  ferrate  of  potash. 

Purity. — In  commerce  we  frequently  meet  with  an  imperfectly  prepared 
compound,  in  which  none  or  only  part  of  the  sesquioxide  of  iron  is  in  chemical 
combination  with  bitartrate  of  potash.  In  this  state  it  is  only  partially 
soluble  in  water,  and  the  solution  strikes  a  blue  colour  with  the  ferrocyanide 
of  potassium,  and  throws  down  a  reddish-brown  precipitate  with  solution  of 
potash.    The  following  are  the  characters  of  the  properly  prepared  salt : — 

Soluble  in  water.  The  solution  does  not  change  the  colour  of  litmus  or  turmeric.  It  is 
not  rendered  blue  by  ferrocj^anide  of  potassium  nor  is  anything  precipitated  by  the  addition 
of  an  alkali.  If  warmed  with  potash,  from  100  grains  of  this  compound  a  precipitate  of 
sesquioxide  of  iron  weighing  about  34  grains  is  obtained." — Fh.  Land. 

Entirely  soluble  in  cold  water :  taste  feebly  chalybeate  :  the  solution  is  not  altered  by 
aqua  potasste,  and  not  precipitated  by  solution  of  ferrocyanide  of  potassium. — Ph.  Ed. 

Physiological  Effects. — In  its  effects  on  the  system,  it  agrees,  for  the 
most  part,  with  other  ferruginous  compounds.  Its  taste,  however,  is  compara- 
tively slight;  its  astringency  is  much  less  than  the  sulphate  or  sesquicliloride, 
and  consequently  its  constipating  effects  are  not  so  obvious ;  and  its  stimu- 


'  Journal  de  P/iarmacie,  t.  xxv.  p,  739,  1839. 

*  Translation  of  the  Pharmauopceia,  41  h  edit.  1811. 

'  Ilandh.  d.  Vharm. 
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lating  influence  over  the  vascular  system  is  said  to  be  somewhat  milder^ 
These  peculiarities  in  its  operation  are  supposed  to  depend  on  the  tartanc 
acid  and  potash  with  which  it  is  in  combination.  ^.nnnrition 

UsES.-It  is  not  frequently  employed,  yet  it  is  a  very  fjf  piepr^^^^^ 
of  iron,  and  may  be  used  wherever  the  ferruginous  t^.^^^^^;  ^  f  ^^^^^^ 

ADMiNisoATioN.-The  dosc  of  it  IS  from  ten  grams  to  half  a  draclim, 
the  form  of  solution  or  bolus,  combined  with  some  aromatic. 

This  salt  was  formerly  employed  in  medicme,  under  ^^l^  ^^^^^  X  ^nd 
martiales  or  boulc^s  de  Nancy  ;  they  were  wrapped  m  a  piece  of  muslm  and 
suspended  in  water  to  forma  chalybeate  solution. 

YIMIMFERRI;  Wine  of  Iron  ;  SteelWine.  ^-^^^^^^^^^^^^ 
of  1851  this  is  ordered  to  be  prepared  as  follows :— Take  of  iron  Wire,  ^j. , 
Wine  rSherrvl  Oii.    Digest  for  thirty  days  and  strain.  ^    .      ^     ^  , 

The  irorslfo^^^  orid&oa  by  the  unM  influence  of  -  and  wa^er,  and 
the  o)dde  of  iron  thus  formed  combines  with  the  acids  (mahc,  tartaric,  and 

acetic  ?)  contained  in  the  wine.  ,         i   •  ■  x    j  ^  „„,.„f„ 

Vinum  ferri  is  a  weak  chalybeate;  it  is  sometimes  administered  to  c  ofu- 
lous  and  anemic  children,  and  to  other  persons.  The  dose  of  it  ib  i3J.  to 
f3iv.,  or  more. 


Order  XXVIII.  COPPER  AND  ITS  COMPOUNDS. 

163.  CUPRUM. -COPPER. 

Symbol  Cu.    Equivalent  Weight  32. 

HisTOUY.-Owpr^/m,  or  copper,  received  its  name  from  K^^rpoc,  the  island 
of  Cyprus,  where  it  was  first  discovered,  or  at  least  workedto  any  extent  it 
IJIio  have  been  known  in  the  most  remote  ages  of  antiquity  for  Moses 
speaks  of  brass  (an  alloy  of  copper  and  mc).    The  alchymists  called  it 

Natural  Histoey.— It  is  found  in  both  kingdoms  of  nature. 

a  Ik  the  Inokganised  Kikgdom -Copper  is  found  in  the  metallic  or  regdine  state 
(native  copper),  combined  with  oxygen,  both  as  protoxide,  Cu^O  {red  copper  ore^ 
oS  cuO  {b  ack  copper) ;  combined  with  sulphm^  as  the  protosulphuret  Cu-S  {alance 
Si)  and  as  snlphu^et  CuS  {blue  or  ir^cligo  copper),  and  also  forming  double  sulphurets 
.olA  FeCuS,  copper  pyrites  FeCuS^  &c.) ;  combined  with  selenium  ;  with 
^Z^Z.{atalnte  or  rauriateof  copper) ;  and  w  th  oxygen  and  an  oxy^oid  {carbonate, 
pZpkate,  sulphate,  siUcate,  vanadiate,  and  arsemate)  It  is  also  found  m  meteoric  iron, 
fn  Xy  small  quantity,  according  to  Berzelius  m  Saidschutz  water,  and  m  some  earths 

B  In  THE  Oeganised  KiNGi)OM.-It  lias  been  discovered  m  the  ashes  of  most  plants, 
as  of  stavesacre,  rhatany,  flax,  nux-vomica,  and  hemlock.  Sarzeaux  has  detected  it  in  the 
blood  of  animals.^ 

Prepahation  —The  copper  of  commerce  is  usually  prepared  from  coj^per 
pyrites  (the  double  sulphuret  of  copper  and  iron).  The  greater  part  of  the 
ore  raised  in  Cornwall  is  of  this  kind.    It  is  roasted  and  then  smelted,  by 


1  Job,  ch.  xxviii. 

2  Ann.  d.  CIdm.  xliv.  334. 
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which  coarse  metal  is  produced.  This  is  calcined  and  again  smelted  by 
which  we  obtain  fine  metal,  or,  when  cast  in  sand,  blue  metal.  By  re-roastinff 
and  smelting,  coarse  copper  is  produced.  These  processes  of  roasting  and 
smelting  effect  the  expulsion  of  the  sulphur  and  the  oxidizement  of  the  iron 
The  copper  thus  produced  is  melted  and  exposed  to  the  air,  to  drive  off  any 
volatile  matters,  by  which  Mistered  copper  is  obtained.  It  is  refined  or 
tou(/hened  by  melting  it  and  stirring  with  a  birchpole.^ 

Properties.— It  is  a  brilliant  red  metal,  crystallisable  in  regular  octo- 
hedra  and  cubes,  haviug  a  specific  gravity  of  8-86  to  8-894;  malleable  and 
ductiJe:  it  has  a  nauseous,  styptic  taste,  and  a  peculiar  and  disagreeable 
smell  It  fuses  at  1996°  F.  (Daniell)  :  at  a  higher  temperature  it  may  be 
volatihzed.  It  is  combustible,  and  is  readily  oxidated.  Acid,  alkaline,  saline, 
and  fatty  bodies,  when  placed  in  contact  with  it  in  the  air,  promote  its  union 
with  oxygen ;  and,  by  dissolving  a  portion  of  the  newly-formed  oxide,  acquire 
poisonous  properties. 

Characteristics.— Co^^&v  is  easily  recognized  by  •  its  colour,  and  by  its 
communicating  a  green  tinge  to  flame.  It  dissolves  in  diluted  nitric  acid  ; 
the  solution  possesses  the  following  properties :— It  is  blue,  or  greenish-blue  : 
with  potash  or  soda  it  yields  a  blue  precipitate  {hydraied  oxide  of  copper, 
CuO,HO) ;  a  small  quantity  of  ammonia  produces  with  it  a  similar  bluish- 
white  precipitate,  but  an  excess  re-dissolves  it,  forming  a  deep  blue  liquid 
(2NH-',CuO,N05) ;  ferrocyanide  of  potassium  occasions  in  it  a  reddish-brown 
precipitate  [ferrocyanide  of  copper,  Cu2,FeCy3) ;  sulphuretted  hydrogen 
and  the  hydrosulphurets  throw  down  a  precipitate  [sulp/mret  of  copper, 
CuS) ;  and  lastly,  a  polished  iron  plate  plunged  into  the  liquid  becomes  coated 
with  metallic  copper.    CuO,N05  -f  Pe= Cu  -f  reO,N05. 

Physiological  Effects.  1.  of  Metallic  copper.-Metallic  copper  appears 
to  produce  no  pernicious  effects  when  taken  internally  so  long  as  it  retains  its 
metallic  state ;  as  many  cases  are  recorded  where  coins  of  this  metal  have  been 
swallowed,  and  retained  for  a  considerable  time,  without  any  ill  effects  arising  ; 
and  Drouard^  gave  as  much  as  an  ounce  of  finely-powdered  copper  to  dogs  of 
different  ages  and  sizes,  but  none  of  them  experienced  any  inconvenience 
therefrom. 

Notwithstanding  these  facts,  however,  various  effects  have  been  attributed 
to  it.  Thus  Cothenius^  says  copper  filings  operate  by  stool,  urine,  and  saliva ; 
and  the  late  Professor  Barton*  was  accustomed  to  relate  an  instance  of  a  child 
who,  having  swallowed  a  cent,  continued  for  some  time  to  discharge  several 
pints  of  saliva.  Lastly,  PortaF  mentions  a  case  in  which  copper  filings, 
incorporated  with  crumb  of  bread,  acted  powerfully  on  the  system.  I  have 
no  doubt  that  the  effects  here  mentioned  arose  from  the  oxidation  of  the 
metal  by  the  acids  of  the  alimentary  canal. 

2.  Of  the  Cupreous  Compounds,  a.  On  VegetaUes. — See  S>iilphate  of 
Copper. 

^.  On  Animals. — The  salts  of  copper  are  poisonous  to  all  classes  of  animals. 
In  large  doses  they  act  as  caustics  and  irritants. 

'  J.  H.  Vivian,  Ann.  of  Philosophy,  N.  S.  vol.  v.  p.  113. 

2  E.vper.  el  Observ.  sur  r Empoisonncm.  par  V  Oxide  de  Cidvre,  Paris,  1S02. 

^  Voi«teI,  ArznimniUellehra. 

"  Chapman,  Elimi.  of  Therap.  ii.  457. 

*  Orflla,  Toxinol.  G'enerate. 
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In  animals  killed  rapidly  by  these  poisons  no  morbid  appearances  are  found, 
in  consequence  of  death  being  produced  by  their  action  on  the  nervous  system 
but  when  the  death  was  slow,  marks  of  gastro -intestinal  inflammation,  and 
occasionally  indications  of  inflammation  of  the  brain,  have  been  observed 

y.  On  The  topical  action  of  the  cupreous  sjilts  is  that  ot  caustiCb, 

irritants,  and  astringents.  On  account  of  their  action  on  sulphuretted  hydro- 
gen  and  the  hydrosulphurets,  they  are  applicable  as  dismtectants,  but  to  a  less 

extent  than  other  metals.  .  .         ,  ,i 

They  become  absorbed.  Drouard  and  others  were  of  opinion  that  the  pre- 
parations of  copper  did  not  become  absorbed,  but  Lebkuchner  (quoted  by 
Christison)  has  detected  copper  in  the  blood  of  the  carotid  artery  ot  a  cat  into 
whose  bronchial  tubes  he  had  injected  four  grains  of  the  ammoniacal  sulphate, 
and  Wibmeri  has  found  it  in  the  liver  of  animals  to  whom  he  had  given  the 
acetate  for  several  weeks.  Most,  if  not  all,  the  preparations  of  copper  are 
poisonous  in  large  doses.  The  sulphuret  and  ferrocyanide  are  doubtful  ex- 
ceptions to  this  statement. 

If  the  cupreous  preparations  be  used  in  very  small  doses,  they  sometimes 
give  relief  in  certain  diseases  principally  of  the  nervous  system,  without  ob- 
viously disordering  the  functions ;  in  other  words,  in  these  instances  the  only 
apparent  eff"ect  is  the  modification  observed  in  the  morbid  condition.  These 
are  the  cases  in  which  these  preparations  have  been  termed  tonic,  antispas- 
modic, or  alterative,  according  to  the  nature  of  the  disease ;  thus,  m  ague 
they  have  been  termed  tonic,  in  epilepsy  antispasmodic,  in  dropsy  alterative. 
The  beneficial  operation  is  presumed  to  be  owing  to  some  influence  exerted  by 
the  remedy  over  the  nervous  system. 

The  effects  produced  by  the  long-continued  use  of  small  doses  of  the  pre- 
parations of  copper  have  not  been  satisfactorily  determined;  they  are  said  to 
be  various  affections  of  the  nervous  system  (such  as  cramps  or  paralysis), 
alteration  of  the  colour  of  the  skin,  chronic  inflammation  of  the  respiratory 
and  digestive  apparatus,  slow  fever,  and  wasting  of  the  body.    These  symp- 
toms constitute  what  has  been  termed  slow  or  chronic  poisoning  hy  copper. 
The  smelters  or  workers  in  copper  do  not  suffer  from  the  vapour  or  emanation 
of  this  metal,  as  the  workmen  employed  in  the  preparation  oi  mercurv,  of 
arsenic,  or  of  lead,  do,  from  the  vapours  of  these  metals  :  this,  indeed,  might 
be  expected,  when  we  consider  how  much  more  volatile  the  latter  and  their 
preparations  are,  than  copper  and  its  compounds.    [Dr.  Corrigan,  of  Dublin,^ 
after  detafling  some  cases  of  slow  copper-poisoning,  comes  to  the  following 
conclusions  : — "  1st.   That  copper,  or  its  carbonate,  will  act  as  a  slow 
poison  by  absorption,  undermining  the  constitution,  producing  emaciation, 
catarrh,  and  loss  of  strength,  and  leaving  the  system  in  a  state  little  capable  of 
resisting  the  ordinary  exciting  causes  of  many  diseases.    2nd.  The  symptoms, 
although  not  acute,  are  well  marked, — emaciation,  a  cachectic  appearance,  loss 
of  muscular  strength,  colicky  pains,  cough  without  physical  signs  to  account  for 
it,  and  the  peculiar  characteristic  sign  of  retraction  of  the  gums,  with  a  purple., 
not  a  blue  edge.    3rd.  In  none  of  the  cases,  although  there  was  muscular  de 
bility,  was  there  either  acute  colic  with  constipation,  or  the  local  paralysis  that 
so  often  results  from  the  poison  of  lead,  and  the  colour  of  the  gums  was  quite 
distinct  from  that  produced  by  lead.    l-th.  Copper,  in  slow  poisoning,  seems 


'  Wirk.  d.  Ann.  ii. 

^  Dublin  Hospital  Gazelle. 


870 


INOEGANIC  BODIES.— Copper. 


to  exert  its  deleterious  influence  mainly  on  the  nutritious  functions,  or  assimi- 
lation, including  absorption  and  secretion ;  while  lead  acts  energetically  on  the 
nervous  system  of  both  organic  and  animal  life,  exhibited  in  its  action  on  the 
former  by  the  obstinate  constipation,  and  on  the  latter  by  the  violent  pains  of 
lead  colic,  and  by  the  production  of  its  peculiar  paralysis.  5th.  The  know- 
ledge that  copper,  or  its  carbonate,  is  capable  of  acting  by  absorption  as  a  slow 
poison,  will  be  useful,  as  it  may  lead  us  to  discover  the  nature  of  some  appa- 
rently, at  first  sight,  anomalous  diseases  that  might  otherwise  elude  our  diag- 
nosis. The  tint  of  colour  produced  on  the  gums,  whether  by  copper  or  lead, 
remains  a  very  long  time.  It  had  not  dissappeared  from  any  of  the  cases  nar- 
rated, so  long  as  they  were  under  my  observation.  In  the  case  of  a  police- 
man, who  has  been  very  lately  in  the  Whitworth  Hospital,  the  blue  colour  pro- 
duced by  lead  was  very  distinct.  He  had  been  in  the  Police  force  two  years. 
Previously  to  his  becoming  a  poHceman  he  had  been  a  plumber.^— Ed.] 

In  larr/er,  ov  full  medicinal  doses,  the  remedies  act  as  emetics,  exciting 
speedy  vomiting,  with  less  nausea  than  tartar  emetic  produces. 

In  still  larger  quantities,  these  bodies  act  as  poisons,  giving  rise  to  gastro- 
intestinal inflammation,  and  disordering  the  functions  of  the  nervous  system, 
(especially  the  cerebro-spinal  portion),  constituting  acute  poisoning  hij  copper. 
The  usual  symptoms  are,  a  coppery  taste,  eructations,  violent  vomiting  and 
purging,  griping  pains,  cramps  in  the  legs  and  thighs,  headache,  giddiness, 
convulsions,  and  insensibility :  jaundice  is  occasionally  observed.  In  some 
cases  the  cerebro- spinal  symptoms  precede  those  which  indicate  inflammation 
of  the  ahmentary  canal.  In  experiments  made  on  animals,  it  has  been  ob- 
served that  death  was  sometimes  produced  without  any  marks  of  local  irritation; 
the  symptoms  being  those  indicative  of  a  disordered  condition  of  the  nervous 
system.  By  some  toxicologists  the  preparations  of  copper  are  ranked  among 
the  irritant  poisons,  although  Buchner,^  from  Reiter's  experiments,  terms 
them  astringent. 

Uses.  a.  Of  Metallic  Copper. — Copper  fihngs,  in  doses  of  three  or  four 
grains,  were  formerly  used  in  rheumatism,  and  also  as  an  antidote  against  the 
effects  of  the  bite  of  a  mad  dog.  [Metalhc  copper  is  an  article  referred  to  in 
the  Appendix  to  the  London  Pharmacopoeia  as  adapted  for  testing  the  purity 
as  well  as  the  nature  of  certain  medicines.  It  is  an  excellent  test  for  nitric 
acid,  and  it  enables  the  pharmaceutist  to  separate  and  detect  arsenic,  mercury, 
silver,  and  antimony.  Por  this  purpose,  copper-foil,  copper-wire,  or  very  finely 
woven  copper-gauze,  may  be  used. — Ed.] 

/3.  Of  the  Cupreous  Compounds. — These  preparations  are  used  both  as 
external  and  as  internal  remedies:  externally  as  stimulants,  astringents,  styptics, 
and  caustics ;  internally,  as  emetics,  tonics  or  antispasmodics,  and  astringents. 
Some  of  them  have  also  been  employed  as  disinfectants  (see  Cupri  Sulphas). 

Antidotes. — The  chemical  antidote  for  the  cupreous  preparations  is  alhu- 
men ;  hence,  the  whites  of  eggs,  and  in  the  absence  of  these,  milk,  or  even 
wheaten  flour,  should  be  employed.  Iro?i  filings  have  been  proposed  by 
Navier,  by  Payen  and  Chevallier,  and  subsequently  by  Dumas  and  Milne 
Edwards.  The  iron  decomposes  the  cupreous  salt,  and  precipitates  the  copper 
in  the  metallic  (and,  therefore,  in  an  inert)  state.  T[\q  ferroci/anidc  of  ]}o~ 
lassium  is  also  said  to  to  be  a  good  antidote ;  a  drachm  or  two  of  it  may  be 


'  Medical  Times  and  Gazette,  Sept.  16,  1854. 
'  Toxicologie. 
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taken  with  safety,  for  it  is  not  so  poisonous  as  was  at  one  ^me  ima^^^^^^^^^ 
S>n/ar  was  proposed  by  Marcelin  Duval  as  an  antidote ;  ^^s  *acy  thougl^ 
den  ed  by  Orfili  and  Vogel,  has  been  lately  reasserted  by  Poste  ^^^^  a^^a 
line  sulphnrets  formedy%sed  are  worse  than  useless  since  <^hey  are  act  ve 
poisons.  The  inflammatory  symptoms  ai-e  of  course  to  be  subdued  by  the 
usual  means. ^ 

164.  CUPRI  SULPHAS. -SULPHATE  OF  COPPER. 

Formula  CuCSO^.    Equivalent  Weight  80. 

HisTOEY.-This  substance  was  probably  employed  Hippo^^^^^^^' 
the  n^e  of  .^avoc,  to  promote  the  healing  of  ulcers.    Pliny3  also  was  doub  - 
me  udine  ui  i  ,  ^  ^       confounded  it  with  sulphate 

:alt  hi;  hS  various  other  nam^ ;  sudi  as  Uue  M  ^^^^^^^^^^ 
Cyprus  vitriol  {vitriolmn  de  Cypro),  Roman  vitriol,  blue  copperas,  blue 
stone,  2.T^^hisiaphate  of  copper.  .  nnrnwall 

NATURAL  History. -It  occurs  m  copper  mines,  as  those  ot  OoruMall, 
and  trformed  by  the  "joint  action  of  air  and  water  on  sulphuret  of  copper. 
The  upreous  solutions^of  copper  mines  are  termed  ..a.. f  --^^^^^^^ 

Prfparation  -It  may  be  prepared  by  evaporatmg  the  water  lound  m  or 
issuirfrZ  copper  mines.  It  is  also  produced  by  roastmg  copper  pyrites 
Sing  the  residuum  to  dissolve  the  sulphate,  and  evaporating  so  as  o 
oSa  n  crystals  In  this  process  both  the  sulphur  and  the  copper  of  he 
Wes  abstract  oxygen  from  the  air,  and  become,  the  one  sulphuric  acid,  the 
Xr  0 xkf  0^^^^^^^  :  these  by  their  union  constitute  the  sulphate  of  copper. 
Sp^^^^^^  by  this  process  is  impure,  being  contaminated  with  the 

'""ShafeTcopper  is  «  occasionally  prepared  by  dissolving  in  sulphuric 
acid  an  oxichloride  of  copper,  made  for  the  purpose  by  exposing  sheet  copper 
fo  the  joint  action  of  air  and  hydrochloric  acid.^  It  is  also  obramed  m 
large  quantities  in  certain  processes  for  r^finrng  gold  and  silver.  Por  the 
following  information  respecting  its  production  at  the  Mint  I  am  indebted  ta 
the  kindness  of  Mr.  Brande  :— 

«  A  lar^e  auantity  of  sulphate  of  copper  is  occasionally  obtained  here  as  foUows  :— 
men  i^.Kf  siW  contain  a  certain  quantity  of  gold,  they  are  nielted, 

Mandated  and  boiled  in  sulphuric  acid,  by  which  sulphate  ot  copper  is  formed  and  the- 
forretab  in  a  pulverulent  form:  the  sulphate  o  silver  is  then  decomposed  by  the 
fmmersion  of  copper  plates  ;  the  silver  is  precipitated  in  a  fine  crystalline  powder  washed, 
p"d  into  mass^es,  and  mdted,  and  so  affords  pure  silver,  which  is  afterwards  made 
standard  by  alloying  it  with  copper,  and  used  for  the  coinage  :  the  resulting  sulphate  of 

WhL^Sd^mJots'Sntlb  Tcertain  quantity  of  silver,  they  undergo  a  similar  process. 
Suppose  a  certain  number  of  ingots  of  gold  contain  2  or  3  per  cent  of  silver,-instead 
of  eavin-  it,  as  formerly,  to  constitute  a  part  of  the  standard  alloy,  it  pays  to  extract  it, 
and  substitute  copper  in  its  place.    To  get  the  silver  out  of  the  said  mgots  they  are 

1  For  further  details  on  this  subject,  consult  the  works  of  Drs.  Christison  and  Taylor. 

2  De  TJlceribzis,  p.  880,  ed.  Fees. 

3  Hist.  Nat.  xxxiv.  32. 

*  Brandc's  Manual  of  Chenmtry,  5lh  edit. 


872  INORGANIC  BODIES.  -Sulphate  of  Coppka. 

rnelted  with  about  3  parts  of  silver,-tl.e  resulting  alloy  is  granulated  and  boiled  in 
sulphunc  acid.-tlie  gold  renui.ris  untouched,  and  all  the  silver  is  dissolved  and  converted 
cop'pe;  ifowi^^     decomposed  by  copper  as  before,  so  that  here  again  sulphate  of 

[For  commercial  purposes  sulphate  of  copper  is  sometimes  procured  by  the  direct 
action  of  sulphunc  acid  upon  copper  scales,  obtained  from  sheet  copper  which  has  undt-r 
gone  the  process  of  anneahng  in  a  furnace  or  forge.    These  materials  are  phu:ed  in 
wooden  troughs  ined  with  lead;  the  operation  bemg  aided  by  steam  blown  in  through  a 
leaden  pipe  dipping  to  the  bottom  of  the  liquid.^  J       "  "^uwn  in  lurougn  a 

This  preparation,  under  the  name  oi  Capri  Sulphas  Venalis,  L.,  ^nd.  Cupri  Sulpha,, 
L  P  forms  ^  article  of  the  materia  medica  of  the  three  British  pharraacopceias.  The 
Edinbuigh  and  Dubki  CoUeges  give  no  processes  for  its  preparation,  but  the  London 
Collefje  has  given  the  following  directions  ^or  preparing  it  from  the  commercial  sulphate  :  - 

Gitpn  Sulphas^  L.-Take  of  Commercial  Sulphate  of  Copper,  lbs.  iv.;  DistiUed  Water 
boiling,  Oiv.    Pour  the  water  upon  the  sulphate  and  apply  heat,  frequently  stirring  until 
It  is  dissolved.    Strain  the  solution  whilst  still  hot,  and  set  aside  that  the  crystal  may 
iorm.    Evaporate  the  solution  poured  off,  so  that  it  may  again  deposit  crystals.  Dry 
them  ail.— It  is  soluble  in  water. — Ed.]  i         j  j 

PiioPERTiES. — This  salt  occurs  in  fine  blue  crystals,  whose  form  is  the 
Fig  143  doubly  oblique  prism.    Its  sp.  gr.  is  2-2.    It  has 

a  styptic,  metallic  taste,  and  reacts  on  litmus  and 
an  acid.  By  exposure  to  the  air  it  effloresces 
slightly,  and  becomes  covered  with  a  greenish- 
white  powder.  When  heated,  it  loses  its  water 
of  crystallisation,  and  becomes  a  white  powder 
{pulvis  sijmpatheticus).  By  a  very  intense  heat 
'  it  is  decomposed,  sulphurous  acid  and  oxygen  are 

Doubly  obli^^^^P^f    ^r^?^^  ^""^  °f '^'/^ 
Sulphate  of  Copper.        about  four  parts  of  water  at  60°,  and  two  parts 

of  boiling  water.  It  is  insoluble  in  alcohol. 
Characteristics. — It  is  known  to  be  a  sulphate  by  the  characteristics  for 
the  sulphates ;  and  as  a  salt  of  the  oxide  of  copper  it  is  characterised  by 
sulphuretted  hydrogen  causing  a  black  precipitate  (CuSj,  ferrocyanide  of 
potassium  a  red  brown  precipitate  (Cu2,Fe0y),  ammonia  in  excess  forming  a 
dai-k  purple  blue-coloured  liquid,  and  by  the  action  of  a  pohshed  iron  plate  on 
which  copper  is  precipitated  on  immersion. 

Composition. — Its  composition  is  as  follows  : — 

Atoms.     Eq.  Wt.     Per  Cent.    Thomson.  Berzelius. 

Oxide  of  Copper   1    40    32    32    32-13 

Sulphuric  Acid    1    40    32    32    31-57 

Water   5    45    36    36    36  30 


Crystallised  Sulphate  of  Copper  i    125    100    100    100-00 

Impurity. — The  commercial  sulphate  of  copper  [cupri  sulphas  venalis) 
generally  contains  traces  of  sulphate  of  iron.  It  may  be  detected  by  excess 
of  ammonia,  which  throws  down  the  oxide  of  iron,  but  dissolves  the  oxide  of 
copper. 

It  is  soluble  in  water.  Whatever  ammonia  throws  down  from  this  solution  an  excess 
of  ammonia  should  dissolve.— P^.  Land. 


Fharm,  Jouni,  1850-51,  p.  501. 
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Physiological  Effects.  «.  On  ref,etahles.--li  is  poisonous  to  plant  • 
hence  its  use  in  preventing  dry  rot  {Meruhus  lachryman  ),  by  soaking 
Serin  it,  according  to  Mr.  Margaif^  patent;  ^'"^'T^J^J''' 
veTitL  the  Smut  ( U,^do  serjetmn),  or  Bunt  ( U.  caries),  in  corn  by  immemng 
II  e  irSn  in  a  weak  solution  of  it :  the  solution  is  not  made  sufficiently  strong 
0  injure  the  seed.  [It  has  been  also  largely  used  or  prevei^m^^^^^^^^^  dry 
rot  in  timber,  as  a  substitute  for  corrosive  subhmate.  It  coagulates  tne 
atiminous  liquids  in  the  woody  fibre,  and  forms  an  imputrescible  compound. 

B.  On  Animals.-'m^  salt  operates  as  a  poison  to  animals.  .g^^ms 
killed  a  dog  in  half  an  hour,  without  producing  any  appearance  ot  mlia  n- 
Nation  (DrLrd).  Applied  to  a  wound  it  destroyed  the  animal  i^je^- 
two  hours,  and  the  body  was  every  where  m  a  healthy  state.^  Oifila  al  o 
found  that  it  proved  fatal  in  a  few  hours  when  applied  to  wounds.  The  only 
symptoms  mentioned  are  dulness,  loss  of  appetite,  and  sometimes  purging 
Inflammation  of  the  mucous  membrane  of  the  stomach  and  rectam  was  found 

^^*v  ^O^Man.—ln  very  small  doses  it  has  no  sensible  operation  on  the 
body  although  it  occasionally  amehorates  certain  diseases,  such  as  epilepsy  and 
a-ue:  in  these  cases  it  has  been  denominated  an  antispasmodic  and  t^nic 
The  local  action  on  the  alimentary  tube  is  that  of  an  astrmgent.   Dr.  Elliotson 
has  known  a  patient  to  take  it  for  three  years,  for  a  particular  kind  ot 
diarrhoea,  without  any  constitutional  effect.    I  have  administered  six  grains 
thrice  a  day  for  several  weeks,  in  an  old  dysentery,  without  any  other  obvious 
effect  than  shght  nausea  and  amehoration  of  the  disease  for  which  it  was  given 
In  larger  doses  it  is  a  safe  and  useful  emetic,  acting  very  speedily,  and  without 
exciting  any  great  disorder  of  the  general  system.    In  excessive  doses  it  be- 
comes a  poison,  producing  inflammation  of  the  alimentary  canal,  and  disordering 
the  functions  of  the  nervous  system,  as  noticed  when  describing  the  action  ot 
cupreous  preparations  generally.    In  a  case  meationed  by  Dr  Percival,^  two 
drachms  proved  fatal ;  the  patient  was  violently  convulsed.    In  a  more  recent 
caseS  there  were  vomiting  and  insensibility,  but  no  convulsions  or  purging  : 

the  child  died  in  four  hours.  ■,       ^-  tx 

Its  topical  action  is  stimulant,  astringent,  styptic,  and  caustic.  Its  causticity 
depends  on  its  union,  either  as  a  neutral  or  basic  salt,  with  one  or  more  ot  the 
constituents  of  the  tissues.  Thus  it  combines  with  albumen  to  form  a  pale 
bluish  green  compound,  which  produces  with  caustic  potash  a  violet-coloured 
solution?.  According  to  Lassaigne,Hhe  bluish  white  precipitate  which 
sulphate  of  copper  occasions  in  a  solution  of  albumen  is  composed  of  albumen 
90-1,  and  sulphate  of  copper  9-9.    But  Mulder  regards  it  as  an  albuminate 

of  the  oxide  of  copper.  .         .    ,  . 

Uses.  Where  speedy  vomiting  without  much  nausea  is  required,  as  in 


1  De  Candolle,  Fhys.  Veg.  1335. 

2  Duncan,  in  Christison  On  Poisons,  432. 

3  Toxicol.  Gen. 

*  Lond.  Med.  Gaz.  xii.  557. 

Transactions  of  the  London  College  of  Physicians,  lu.  88. 
«  Lond.  Med.  Gaz.  xviii.  624  and  742. 

7  Dr.  C.  G.  Mitacherlich,  Brit.  Ann._  of  Med.  i.  751  and  817,  and  u.  51. 
»  Journ.  de  Chim.  Med.  t.  vi.  2de  ser. 
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cases  of  narcotic  poisoning,  sulphate  of  copper  is  a  tolerably  sure  and  valuable 
emeuc.  t  has  also  been  emp  oyed,  with  success,  to  pLoke  vomS  in 
croup,  and  thereby  to  promote  the  expulsion  of  the  false  membrane" 

As  an  itJ.as  been  used  with  great  benefit  in  chroni;  diarrhoea 

and  dysen  ery  -    It  often  succeeds  when  the  ordinary  vegetable  astrSs 
fad.    It  should  be  .given  m  doses  of  from  half  a  grain  to  two  or  more  X 
twice  or  thnce  a  day,  m  combination  with  opium     I  have  employed  it  u  h 
most  excel  ent  effects  m  the  old  diarrhoeas  of  ilifants,  in  doses  oT^of    <^  d 

is  also  used  as  an  astringent  to  check  excessive  secretion  from  the  bronchial  and 
urmo-gemtal  mucous  membranes.    Dr.  Wright^  found  it  serviceable  in  dropsy 
As  a  tome  ov  antispasmodic  it  has  been  given  in  intermittent  diseases' 
as  the  ague ;  and  in  some  maladies  of  the  nervous  system  (epilepsy  and  cho- 

Hawkins"*^^  ^^'"^  '"'"'^''^^^  ^^^"^  recommended  by  Dr.  P. 

As  a  topical  agent,  it  has  often  been  employed  in  substance  as  an  appli- 
cation  to  ulcers,  either  for  the  purpose  of  repressing  excessive  soft  and  spoLv 
granulations,  commonly  denominated  "proud  flesh,^^  or  of  hastening  the 
process  of  cicatrization  :  and  for  either  of  these  purposes  it  is  one  of  the  best 
agents  we  can  employ  Solutions  of  it  are  frequently  apphed  to  mucous 
membranes  to  diminish  excessive  secretion:  thus  to  the  conjunctiva  in 
chronic  ophthalmia,  and  the  mucous  lining  of  the  vagina  or  urethra  iu 
discharges  from  these  parts.  In  superficial  ulcerations  of  the  mucous 
membranes  (especially  of  the  mouth),  one  or  two  apphcations  of  the  sulphate 
of  copper,  m  substance,  are  generally  sufficient  to  heal  them. 

As  a  styptic,  a  solution  of  this  salt  is  sometimes  used  to  repress  hemorr- 
hages from  a  number  of  small  vessels.    Rademacher  applied  with  good  effect 
brandy  impregnated  with  sulphate  of  copper  in  a  case  of  alopecia,  or  baldness 
which  occurred  m  a  young  man ;  but  this  mode  of  treatment  failed  in  the 
hands  of  Dr.  T.  J.  Todd.^ 

It  may  be  used  as  a  deodoriser  to  destroy  the  smell  of  sulphuretted  hydrogen 
or  hydrosulphuret  of  ammonia,  evolved  by  putrefying  substances.    It  acts  by 
forming  sulphuret  of  copper. 

Administration.— The  dose  of  it,  as  an  emetic,  is  from  three  or  four 
grains  to  fifteen ;  as  an  astringent,  or  tonic,  from  a  quarter  of  a  grain  to  one, 
two,  or  more  grains,  given  so  as  not  to  occasion  vomiting.  Solutions  used 
for  external  purposes  vary  considerably  in  their  strength  in  different  cases, 
but  usually  from  one  or  two  grains  to  eight  or  twelve,  dissolved  in  an  ounce 
of  water,  are  employed. 

Antidotes. — See  ante,  p.  165. 

CUPRl'M  ALUMIMTUM;  Lapis  divinus  :  Pierre  divine ;  Divine  Stone; 
Lapis  Ophthalndcus.  (Take  of  Sulphate  of  Copper,  Nitrate  of  Potash,  and 
Alum,  of  each  ^iij-  Having  reduced  them  to  powder,  heat  them  in  a  glazed 
earthen  crucible  until  they  undergo  the  watery  fusion  :  then  add  5].  of  Cam- 

^  Brit,  and  For.  Med.  Rev.  i.  568. 

■  Elliotson,  Lond.  3M.  Gae.  viii.  378,  and  xii.  577;  also  Jlfcd.-C/ilr.  Trans,  siii.  451. 
^  Lond.  Med.  Journ.  i.  and  x. 
*  Lond.  Mild.  Gae.  viii.  183. 
Oi/clop.  of  Frucl.  Med.  i.  52. 
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phor  in  powder,  nrix,  and  pour  out  on  an  oM  skb,    men  cold  break  tl^^ 

l^s  into  pieees,  and  preserve  in  a  f'>Vi';^±^^^l£^^^^^^^  divine, 
substance  in  S2  fluidounces  ol  water  foims  tlie  coUi/ie  mi  j 

■whicli  is  used  as  an  eye-wasli. 

165.  AMMONIiE  CTJPRO.SULPHAS.-CUPRO-SUI.PHATB 
,  ^  OF  AMMONIA. 

CJ/-  '  '  '  '  For,mb  NH»,OuO+NH'.HO,SO^   Biuivalmt  WeigU  128. 

H:s™...-Boerhaave  was  acquainted  with  an  a^^^ 

copper.    In  1767,  ^"^^^  ^^Dr  Cullen  int'odLed  tl>is 

In  1799,  Acolutb  P.»W.shed  a  «er  process    JU       ^^^^^^  ^„,„^„iated 

substance  ^„rZZrnoniatmn,  vel  sea 

or  aMmomneal  <^<>PP'\}'2  '  '   comer  {cupri  ammoniuretum) .    It  is 
ammoniacale)  or  «'«'»."3't"{//f/;;, (^^^^^^^  sulphas) 
also  termed  the  »''7,7"»:f£'oleSe  «"=  Preparation 

of  r  ".rwhi^Sf  rSgnSl^U  the  Pharniacopceias  as  Cup. 
Ammonio  Sulphas. 

carbonate  of  Ammonia,  three  ounces. 

The  proportions  of  ^-dients  e.^^^^^^^^^^^  Tes^Sltate  of 

^t^nr'  X;;nrbedrX  h^^^^^^  P-t  of^heir  water  of 

3 itJbTwth^^^^^^  becomes  moist;  and,  at  the  same  time, 

crysta  hsation  by  w^^^^^^^^  acid  of  the  sesqnicarbonate  escapes,  producing  the 
Xercence  tLId^^^^^^  the  compound  acquires  a  deep  azure-blue 

clu  This  c^^^^  is  probably  owing  to  cuprate  of  ammonia;  for  oxide  of 
Conner  with  caustic  ammonia  forms  a  similarly-coloured  liquid. 

TthTs  view  be  correct,  the  decomposition  may  be  thus  explained An 
enulale  t  of'ydrated  sesquicarbonate  of  ammonia  reacts  on  one  equiva  ent 
nrcrvstallised  sulphate  of  copper,  and  produces  one  equivalent  of  cuprate  ot 
ot  crystainseu  suipu  j  i  ^ .  ammonia,  s  x  equivalents  of  water, 

amraoma,  one  equivalent  ot  su  phate  or  f™"'^/..^  oXiQ  SCO^ 

nrul  three  equivalents  of  carbomc  acid.    (:'-uO,S0^51:lU ii  ,..i-iu,ov.u 

The  combined  cuprate  and 
sdphate  of  -Imonia  represent  the  crystallised'  cuprosulphate  of  ammonia 
tupn^n  ammoniacale)  .  The  pharmacopceial  preparation  contains  an  excess 
nf  the  sesquicarbonate  of  ammonia.  .  n-  ^   i  j 

PiioPEUTiES  -It  hns  a  deep  azure-blue  colour,  a  styptic  meta  he  taste,  and 
an  ammoniacal' odour.    It  reacts  on  vegetable  colours  as  an  alkah  ;  thus  it 
r  dd™  turmeric,  and  restores  the  blue  colour  of  litmus,  which  has  been  red- 
dened by  an  acid.    By  exposure  to  the  air  ammonia  is  evolved  and  a  green 
owdcr  is  left,  composed  of  sulphate  of  ammonia  and  carbonate  of  copper. 
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To  prevent  this,  therefore  it  should  be  presenred  m  a  well-stoppered  bottle 
It  IS  soluble  m  water;  but  unless  exeess  of  sesquiearbonate  oT  amlnt  be 
present  the  solu  ion,  when  mueh  diluted,  lets  fall  a  subsulphate  of  eonner 

aeid';^"-;^^^^^^^^^^^^ 

dissipated  save  the  oxide  of  eopper.  B^oFled  witi  ^s^^t^iT^^^'i 
sulphate  of  potash  is  obtained,  the  liydrated  oxide  of  eopper  is  thro™  dowf 

b^'theTr^L'Lt  '^^^  -  '"^  "o'S 

Tins  solution  changes  the  colour  of  turmeric  to  brown,  and  a  solution  of^senious  tid 
renders  it  of  a  green  colour.— P/^.  Lond.  ^^ui-iuu  ui  arsenious  acia 

CoMPOsiTioK--Tlie  essential  part  of  this  compound  is  the  cupro-sulphate 
of  ammonia.    This,  m  the  crystalline  state,  has  the  following  composition  :  - 

^S-'^i-      Percent.     Berzelivs.  Brandes 

  2           34    27-64           2640  21-410 

Oxide  of  Copper    1    40    32-52    -34-00  33  017 

 J;  •■•■■__9    7-32    7-35    13-358 

Crystallised  Cupro-sulphate  of  Ammonia  1   123   100-00   loO'OO    99.533 

Itis  probably  a  double  compound  of  cuprate  of  ammonia  and  sulphate  of 
ammonia,  NH^CuO  +  NtP,H0,S03.  ^uipnace  or 

Ammoniated  Copper  of  the  Pharmacopoeias  usuaUy  contains  some  undecomposed  sesqui- 
carbonate  (bicarbonate  ?)  of  ammonia,  and  probably  some  sulphate  (subsiphate  ?)  of 
copper.  ' 

Physiological  ErfECTS.-Its  action  is,  for  the  most  part,  similar  to  sul- 
phate of  copper.    Wibmer2  examined  its  effects  on  horses  and  doo-s  Pour 
grams  dissolved  m  water,  and  injected  into  the  veins,  killed  a  do?  The 
respiration  and  circulation  were  quickened  by  it.    In  some  cases  vomitiuff 
and  purging  were  produced  ;  weakness,  tremblings,  and  paralysis,  indicated 
its  action  on  the  nervous  system.    Its  general  effects  on  man  are  like  those 
of  sulphate  of  copper,  but  it  is  thought  to  be  less  disposed  to  occasion  nausea 
and  vomiting.    An  over-dose,  however,  readily  acts  as  an  emetic.    Its  action 
IS  probably  somewhat  more  stimulant  to  the  general  system  than  the  sulphate. 
It  is  emi)loyed  in  medicine  as  a  tonic  and  antispasmodic. 
J}^)^^.— Internally,  it  has  been  principally  employed  in  chronic  spasmodic 
affections ;  such  as  epilepsy,  chorea,  hysteria,  spasmodic  asthma,  and  cramp 
of  the  stomach.    In  epilepsy  it  has  been  much  esteemed,  and  was  found 
useful  by  Dr.  CullenS  and  other  accurate  observers  ;  but,  like  all  other 
remedies  for  this  disease,  it  frequently  fails.    It  has  also  been  used  in  ague 
and  dropsy.    As  a  topical  remedy,  a  solution  of  it  has  been  emjiloyed  as  an 
injection  m  gonorrhoea  and  leucorrlioea ;  and  as  a  collyrium,  to  remove  opacity 
of  the  cornea. 


^  Elements  of  Chemistry,  p.  833,  Dubliu,  1841. 
-  iyirk.  d.  Arzneim.  ii.  25G. 
^  Treat.  o«  Mat.  Med. 
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A  solution  of  gr.  xv.  in  ^ij.  water  has  been  successfully  used  as  a  wash  in 

prurigo  genitalium.  „   .    n        en      u  ve 

Administration.— It  may  be  administered  internally  in  doses  ot  from  halt 
a  grain  gradually  increased  to  five  or  more  grains.  It  is  usually  exhibited  m 
tlie  form  of  a  pill,  rarely  in  that  of  a  solution. 

1.  PILlliE  ClPRl  AMMONIATI,  E,;  Pills  of  Ammoniated  Copper.  (Am- 
moiiiated  Copper  in  fine  powder,  one  part  ;  Bread  Crumb,  six  parts  ; 
Solution  of  Carbonate  of  Ammonia,  a  sufficiency.  Beat  them  into  a  proper 
mass ;  and  divide  it  into  pills,  containing  each  half  a  grain  of  ammoniated 
copper).— Dose  from  one  to  five  or  six  pills  in  the  before-mentioned  cases. 

2.  CUPRI  AMIONIO-SULPHAS,  D. ;  Ammonio-Sulphate  of  Copper.— T-Ae 
of  Sulphate  of  Copper,  ^ij. ;  Commercial  Sesquicarbonate  of  Ammonia,  5nj.  : 

 Rub  them  together  in  a  porcelain  mortar  until  the  effervescence  has 

ceased  ;  then  roll  up  the  residue  in  bibulous  paper,  and  place  it  on  a  porous 
brick.  When  dry  let  it  be  enclosed  in  a  bottle  furnished  with  a  well-fitted 
stopper. 

3.  LIQUOR  CDPRI  AMMONIO-SDIPHATIS,  L.;  Cvpri Ammoniati  8oliUio,'E^.', 
Solution  of  Ammoniated  Copper  ;  Aqtia  Sappldrina.  ( Ainmonio-sulphate 
of  Copper,  5j. ;  Distilled  Water,  Oj.  Dissolve  the  Ammonio-sulphate  of  cop- 
per in  the  water,  and  strain.  L.  E). — This  solution  is  applied  to  indolent 
ulcers  as  a  stimulant  and  detergent ;  and,  when  diluted,  to  the  eye,  to  remove 
slight  specks  of  the  cornea. 

166.  CUPRI  ACETATES.— ACETATES  OF  COPPER. 

Pive  compounds  of  oxide  of  copper  and  acetic  acid  are  known  ;  of  these, 
three  are  subsalts,  and  two  are  neutral. 

[  Trisacetate  of  Copper   3CuO,T,2HO 

Snbacetates...  <  Diacetate  of  Copper,  hydrated  {hlue  verdigris)    2CuO,A^6HO 

I  Subsesquiacetate  of  Copper,  crystallised   3CuO,2A,6HO 

(  Acetate,  crystallised  {crystallised  verdigris)    CuO,A,HO 

^    I  Acetate,  crystallised,  pentliydrated   CuO,A,5HO 

L.  Gmelin  enumerates,  on  the  authority  of  Berzelius,  another  compound, 
the  formula  of  which  is  48CuO,A,12HO. 


1.  Cupri  Snbacetates.  —  Subacetates  of  Copper. 

History. — Hippocrates  employed  verdigris,  which  he  terms  x"^'<^ou  log,  or 
rust  of  copper,  in  diseases  of  the  eye,  and  as  an  astringent  in  hemorrrhoids.^ 
Theophrastus,^  Dioscorides,'^  and  Phny,*  describe  the  method  of  procuring  it. 
The  Romans  called  it  cerugo,  the  term  by  which  it  is  now  known  in  the  Materia 
Medica  of  the  London  Pharmacopoeia.    It  is  usually  termed  diacetate  of 


1  Opera,  ed.  Fees.  635,  636,  nud  894. 
^  De  Lapidibus, 
'  Lib  V.  cap.  xci. 
'*  Hist.  Nat.  xxxiv. 
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coj)})er ;  but  this  name  is  objectionable,  since  verdigris  frequently  occurs  as  a 
sabsesquiacctate  mixed  with  the  truacetatc.  I  prefer  the  less  precise, 
though  more  accurate  term,  subacetate  of  copper,  as  it  includes  all  the  sub- 
acetates  composing  verdigris.    This  is  the  name  given  by  the  Dubhti  College. 

PiiEPARATioN.— At  Montpelier  it  is  thus  made : — The  refuse  of  grapes^'is 
allowed  to  ferment  with  sour  wine,  and  is  then  laid  in  alternate  strata  with 
plates  of  copper  :  acetous  fermentation  takes  place,  and  the  metal  becomes 
oxidized  by  the  combined  influence  of  the  air  and  acid.  In  about  fifteen 
days  the  plates  are  covered  with  the  acetate  of  copper :  they  are  then  wetted, 
and  exposed  for  a  month  to  the  air  :  the  acetate  absorbs  the  water,  and  uniting 
with  more  oxide  of  copper,  forms  a  subacetate,  which  is  scraped  off,  and 
packed  in  leathern  sacks  for  exportation.  At  Grenoble,  verdigris  is  obtained 
by  sprinkling  plates  of  copper  with  ready-made  vinegar.  In  this  country  it  is 
prepared  by  exposing  thin  plates  of  copper  to  the  action  of  acetic  acid.  The 
method  now  practised  consists  in  alternating  plates  of  copper  with  pieces  of 
woollen  cloth  steeped  in  acetic  acid :  they  gradually  become  corroded,  and 
superficially  covered  with  verdigris,  which  is  from  time  to  time  removed,  and 
the  operation  repeated  as  long  as  the  plate  lasts.  French  verdigris  is  imported 
in  sacks  weighing  from  25  to  30  pounds. 

Properties. — It  occurs  in  masses  or  in  powder.  One  variety  is  of  a  pale 
bluish-green  colour  {green  verdigris) ;  another  is  blue  {blue  verdigris). 
The  taste  is  astringent  and  metalhc ;  the  odour  is  somewhat  similar  to,  though 
more  disagreeable  than,  acetic  acid.  Verdigris  is  insoluble  in  alcohol.  Water 
resolves  it  into  a  soluble  acetate  and  an  insoluble  trisacetate. 

Characteristics. — When  digested  with  strong  sulphuric  acid,  it  evolves 
acetic  acid,  which  is  readily  distinguished  by  its  odour.  Heated  in  a  glass 
tube  it  gives  out  acetic  acid :  the  residue  contains  metallic  copper.  If  ver- 
digris be  boiled  in  distilled  water,  a  solution  is  obtained,  which  is  known  to 
contain  copper  by  its  colour,  and  by  the  before-mentioned  tests  for  its  cupreous 
compounds. 

Composition. — Bhie  verdigris  is  thehydrated  diacetate  of  copper.  Green 
verdigris  consists  of  the  subsesquiacetate  and  the  trisacetate.^  The  compo- 
sition of  these  salts  is  as  follows  : — 


Oxide  of  Copper 

Acetic  Acid  

Water   


Diacetate. 


At.     Eq.  Wt.  Fcr  Ct. 

2  ...    80  ...  43-24 

1  ...    51  ...  27  57 

6  ...    54  ...  29-19 


1  ...  185  ...  100-00 


SUBSESaUIACETATE. 


At.     Eq.  wt.  Per  Ct. 

li..    60  ...  43-48 

1  ...    51  ...  36  96 

3  ...    27  ...  19-56 


1  ...  138  ...  100  00 


Trisacetate. 


Jt.     Eq.Wt.  PerCl. 

3  ...  120  ...  63-5 

1  ...    51  ...  270 

2  ...    18  ...  9-5 


1  ...  189   ..  100-0 


Purity. — The  following  are  the  characters  of  its  purity  given  by  two  of 
the  British  Colleges  : — 

Is  partly  soluble  in  water  :  almost  entirely  dissolved  by  diluted  sulphuric  acid  l)y  means 
of  heat.    Ammonia  added  in  excess  throws  nothing  down  from  this  solution.— P//.  Loud. 


'  Dumas,  Trade  dc.  Chimie,  v.  169. 

-  Braude's  Manual  of  Chemistry. 

'  Bcrzelivis,  TraitS  de  CMmie,  iv.  347  and  349. 
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It  is  dissolved  in  a  great  measure  by  muriatic  acid,  not  above  five  per  cent,  of  impurity 
being  left.— jP/i.  Edin. 

Chalk  and  sulphate  of  copper  are  employed  to  adulterate  verdigris.  The 
first  effervesces  with  the  mineral  acids.  The  characteristics  ot  the  secona 
have  been  already  pointed  out.  .  . 

Physiological  Effects.— The  action  of  verdigris  on  the  system  is  very 
similar  to  that  of  the  other  preparations  of  copper  :  thus,  taken  in  small  ana 
repeated  doses,  it  operates  on  the  nervous  system,  and  is  called  tonic  ana 
antispasmodic  ;  in  larger  doses  it  acts  as  an  emetic ;  and,  in  excessive  doses, 
it  is  a  powerful  poison,  producing  both  gastro- enteritis  (mdicated  by  vomiting, 
purging,  and  pain,)  and  an  affection  of  the  nervous  system  (marked  by  insen- 
sibility, convulsions,  and  even  tetanus). 

Uses.— Verdigris,  when  taken  into  the  stomach,  being  variable  and  dan- 
gerous in  its  operation,  is  never  administered  internally.  It  was  formerly 
employed  in  obstinate  syphihs,  when  mercurials  failed.         _       •  n  j 

The  jwtvder  is  sometimes  employed  as  an  escharotic.  It  is  sprinkled  over 
foul  and  indolent  ulcers,  or,  when  mixed  with  powdered  savm,  is  ajipbed  to 
destroy  venereal  warts.    When  used  for  the  latter  purpose  it  rarely  fails. 

1.  CUPRI  SUBACETAS  PR^PARATUM,  D. ;  Prepared  Verdigris.  (Take 
of  Subacetate  of  Copper  a  convenient  quantity  :  Eeduce  it  to  a  powder  by 
careful  trituration  in  a  porcelain  mortar,  and  separate  the  finer  parts  for  use 
by  means  of  a  sieve.)— The  object  of  this  process  is  to  obtain  a  very  fine 
powder.  The  water,  however,  effects  a  chemical  change  on  the  verdigris,  and 
converts  it  into  a  soluble  acetate  and  an  insoluble  trisacetate. 

2.  imiraTrM  miCmiS,  L.;  Oxymel  Cupri  Subacetatis ;  3M 
Mqijptiacum;  TJnguentum  Mqyptiacmn ;  Oxymel  Mruginis.  (Verdi- 
gris, powdered,  5j. ;  Ymegar,  fBvij. ;  Clarified  Honey,  5xiv. ;  Dissolve  the 
verdigris  in  the  vinegar,  and  strain  the  solution  through  hnen ;  afterwards, 
the  honey  being  added,  boil  down  to  a  proper  consistence.)— Stimulant,  deter- 
gent, and  shghtly  escharotic.  It  is  apphed  by  means  of  a  camel's  hair  pencil 
to  venereal  ulcers  of  the  throat,  as  well  as  to  other  indolent  ulcers.— Diluted 
with  water  it  is  employed  as  a  gargle. 

By  keeping,  this  preparation  undergoes  chemical  change :  the  honey  be- 
comes coloured,  and  its  crystallisable  sugar  is  converted  into  uncrystallisable 
saccharine  matter,  while  the  subacetate  of  copper  is  reduced  to  the  form  of 
minute  granules  of  metalhc  copper. ^ 

3.  UNGUENTIIM  CUPRI  SUBACETATIS,  D.;  Unguentum  Mruginis,  E. 
Oititment  of  Verdigris.  (Take  of  Prepared  Subacetate  of  Copper,  5ss. ; 
Ointment  of  White  Wax,  5viiss. :— Triturate  the  subacetate  of  copper  with 
the  ointment  until  they  are  intimately  mixed,  Z).— Resinous  Ointment,  ^xv. ; 
Verdigris,  in  fine  powder,  5j.  :  Mix.  ^.)— Stimulant  and  mildly  escharotic. 
It  is  used  as  an  apphcatiou  to  foul  ulcers,  as  venereal  ulcers  of  the  throat  and 
ulcerated  tonsils  in  scarlatina ;  it  is  also  employed  in  ophthalmia  tarsi ;  as  a 
cure  for  the  obstinate  forms  of  ringworm  ;  and  as  an  appHcation  to  corns. 
[Mr.  John  Harley^  states  that  in  the  preparation  of  this  liniment  according  to 


'  Mr.  E.  Quekctt,  PJiarmaceutical  Journal,  vol.  iv.  p.  363,  1845. 
2  Pharm.  Journ.  1851-52,  p.  35?. 
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the  Pharmacopoeia,  the  copper  is  precipitated  ns  a  suboxide,  a  simi)]e  oxy- 
mel  remaining.  Out  of  five  samples  obtained  from  difrorent  sources,  not  one 
contained  the  slightest  trace  of  copper.  In  order  to  succeed,  the  temperature 
must  not  reach  the  boiling  point ;  a  fine  green  solution  is  thus  obtained,  con- 
taining the  proper  quantity  of  acetate  of  copper.— Ed.] 

2.  Cupri  Acetas.  —  Neutral  Acetate  of  Copper. 

Formula  CuO,A,HO.    Equivalent  Weight  100. 

This  salt,  commonly  termed  distilled  or  crystallised  verdigris  {arugo 
crystallisatd),  and  sometimes  Jlos  (Eruyinis,  is  met  with  iii  the  shops 
crystallised  on  sticks.  It  is  usually  prepared  by  dissolving  common  verdigris 
in  acetic  acid,  and  crystallising.  The  crystals  are  oblique  rliombic  prisms. 
They  consist  of  one  equivalent  of  oxide  of  copper,  one  equivalent  of  acetic 
acid,  and  one  equivalent  of  water.  Tiiis  salt  is  completely  soluble  in  water, 
by  which  it  is  distinguished  from  common  verdigris.  In  most  other  properties 
it  agr  es  with  the  latter.  The  bluish  white  precipitate  obtained  by  adding  a 
solution  of  the  neutral  acetate  of  copper  to  a  solution  of  albumen  consists  of 
albumen  90-81,  and  di-aceiate  of  co^yper  9-19.  It  is  soluble  in  excess 
of  solution  of  either  acetate  of  copper  or  of  albumen.^  It  is  rarely  employed 
in  medicine.  Its  effects  and  uses  are  similar  to  those  of  the  subacetates.  It 
formerly  served  for  the  preparation  of  concentrated  acetic  acid.  It  is  used, 
also,  as  a  pigment. 


Order  XXIX.  MERCURY  AND  ITS  COMPOUNDS. 

167.  HYDRARGYRUM. -MERCURY  OR  QUICKSILVER. 

Symbol  Hg.    Equivalent  Weight  100.  ^ 

HiSTOTiY. — No  mention  is  made  of  quicksilver  in  the  Old  Testament ;  nor 
does  Herodotus  allude  to  it.  Erom  this  we  might  infer  that  both  the  ancient 
Hebrews  and  Egyptians  were  unacquainted  with  it.  But  we  are  told  on  the 
authority  of  an  Oriental  writer,  that  the  Egyptian  magicians,  in  their  attempts 


'  Lassaigne,  Journal  de  Cliimie  Med.  t.  vi.  2de  ser.  p.  305. 

-  "Considerable  difference  of  opinion  has  prevailed  respecting  the  equivalent  or  atomic  weight  of 
mercury,  arising  ont  of  the  different  views  which  have  been  adopted  in  reference  to  the  constiiutioTi 
of  its  oxides,  of  which  there  are  two, — a  grey  and  a  red,  and  botli  of  them  salifiable.  If  the  grey  be 
considered  as  a  protoxide,  and  the  red  a  binoxide,  then  the  number  200  will  represent  the  metal : 
if,  on  the  other  hand,  it  be  assumed  that  the  red  oxide  be  the  protoxide,  and  the  grey  a  suboxide  or 
dioxide,  the  number  100  must  be  assumed  as  the  weight  of  the  atom  of  mercury ;  and  there  are 
strong  grounds  in  favour  of  the  latter  view ;  for  the  grey  oxide  is  very  unstable,  and  deficient, 
therefore,  in  the  characters  of  a  true  protoxide  ;  whereas  the  red  oxide  is  comparatively  permanent 
and  stable,  and  it  is  eminently  basic,  verging  even  upon  alkalinity  in  its  properties  ;  and  when,  to 
these  considerations,  we  add  the  evidence  deduced  from  the  connection  between  the  S|)ecific  heal  of 
mercury  and  its  atomic  weight,  we  are,  1  think,  forced  to  regard  tiie  red  oxide  of  mercury  as  the 
protoxide,  and  notwithstanding  the  inconvenience  that  will  occasionally  ensue  in  reference  to  the 
ni)|ilicntion  of  this  number  to  some  of  the  mercurial  compounds,  to  represent  the  metal  by  the  number 
100.  (100,  Gmclin  and  Tiiomsou  ;  lOL'gOO,  Herzclius  ;  100-04,  Erdmann  and  Marrlinud  :  101  43, 
Graham;  202,  Gregory)."— Hrnnde's  Mamal  of  Chemistrtj. 
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to  imitate  the  miracles  of  Moses,  employed  wands  and  cords  containing  mer- 
cury, whicli,  under  the  influence  of  the  solar  heat,  imitated  the  motion  ot 
serpents.^  Both  Aristotle  and  Theophrastus^  mention  ^pr;'?'' Y'"' 
iArncnUnn  Uquidum)  :  and  the  first  of  these  naturalists  says  that  Dsecalus 
who  is  supposed  to  have  lived  about  1300  years  before  Christ)_communicated  a 
power  of  motion  to  a  wooden  Yenus  by  pouring  quicksilver  into  it.  We  are 
also  told  that  Daedalus  was  taught  this  art  by  the  priests  of  Memphis.  Jr'hny 
and  Dioscoiides^  speak  of  mercury,  and  the  latter  writer  describes  the  metliod 

of  obtaining  it  from  cinnabar.  .    •  •       a  - 

Mercury  was  first  employed  medicinally  by  the  Arabian  physicians  A\ncenna 
and  Ehazes;  but  thev  only  ventured  to  use  it  externally  against  vermin  and 
cutaneous  diseases.    We  are  indebted  to  that  renowned  empiric,  Paraceisusv 
for  its  administration  internally. 

Synonymes.— The  names  by  which  this  metal  has  been  distinguished  are 
numerous.  Some  have  reference  to  its  silvery  appearance  and  liquid  form  : 
as  i^papyvpoc,  hydrargijru^  and  hydrarf/yri/m  (from  "vluip,  aqua,  and  apyupoc, 
silver)',  others  to  its  mobility  and  liquidity,  as  well  as  its  similarity  to  silver 
such  as  arqentiim  vivum,  aqua  argentea,  aqua  metallorum,  and  quick- 
silver. Tt  has  been  called  mercury,  mercurius,  after  the  messenger  of 
the  gods,  on  account  of  its  volatility.  _ 

Natural  History. — Mercury  is  comparatively  a  rare  substance.  It  is 
found  in  the  metallic  state,  either  pure  (;? a //f^?  ox  virgin  in  the 

form  of  o-lobules,  in  the  cavities  of  the  other  ores  of  this  metal,  or  combined 
with  silver  {native  atnalgam).  Sulphuret  of  mercury  [native  cinnabar)  is 
the  most  important  of  the  quicksilver  ores,  since  the  metal  of  commerce  is 
chiefly  obtained  from  it.  The  principal  mines  of  it  are  those  of  Idria  in  Car- 
niola,  and  Almaden  in  Spain.  The  latter  yielded  10,000  lbs.  of  cinnabar 
annually  to  Rome  in  the  time  of  Pliny.^'  Subchloride  of  mercury  {mercurial 
horn  ore  or  corneous  mercury),  iodide  of  mercury,  and  seleniuret  of  mer- 
curvj  are  also  found  native.  Traces  of  this  metal  have  also  been  met  with  in 
common  salt,  during  distillation  with  sulphuric  acid,  by  Eouelle,  Proust, 
Westrumb,  and  Wurzur.^ 

Preparation. — The  extraction  of  quicksilver  is  very  simple.  In  some 
places  (as  in  the  Palatinate  and  the  Duchy  of  Deux-Pouts)  the  native  cinna- 
bar is  mixed  with  caustic  lime,  and  distilled  in  iron  retorts.  The  products 
are  sulphuret  of  calcium,  sulphate  of  lime,  and  mercury,  which  distils  over, 
4HgS  +  4CaO  =  2CaS  +  CaO,S03  +  4Hg.  At  Almaden  the  ore  is  roasted,  by 
which  the  sulphur  is  converted  into  sulphurous  acid,  and  the  mercury  vola- 
tilised :  HgS-|-20  =  Hg  + SO'^.  At  Idria  a  modification  of  this  process  is 
followed.^ 

Commerce. — Quicksilver  is  imported  in  cylindrical  WTOught-iron  bottles 
(holding  from  60  lbs.  to  1  cwt.),  the  mouth  of  each  being  closed  by  an  iron 
screw  ;  and  also  in  goat-skins,  two  or  three  times  doubled.    The  quantities 


'  D'Herbelot,  Bihliothiique  Orient,  art.  Moussa. 

^  Be  Lapidibv.i. 

3  Hist.  Nat.  lib.  x.xxiii. 

*  Lib.  V.  cap.  ex.  , 

®  Hist.  Nat.  xxxiii. 

"  Gmdin,  Handb.  d.  Chemifi,  i.  128*?. 

'  Dumas,  Trail e  de  Chimip,  iv.  305. 
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imported  in  the  years  1827,  1830,  and  184-0,  and  the  places  from  which  the 
metal  was  brought  in  the  two  first  years,  are  thus  stated  in  the  Parliamejitary 
papers  :^ — 

1827.  1830. 

Spain  and  the  Baletu-ic  Islands   653,374  lbs   1,675  6521b8 

^ilii-nltar    121,320   "    — 

Italy  and  the  Italian  Islands   108,567   "  331  416  " 

883,261   "    2,007,068  " 

[The  quantity  taken  for  home  consumption  in  the  year  1840  amounted  to 
328,563  lbs.— Ed.] 

The  iron  bottles  in  which  mercury  is  imported,  are  sometimes  used  for  the 
preparation  of  oxygen  gas. 

In  1844  a  quantity  of  quicksilver,  of  good  quahty,  was  imported  from 
Chma  m  little  bamboo  bottles  or  barrels,^  covered  with  cemented  linen  cloth.3 

[We  are  indebted  to  Mr.  Eaber  for  the  following  additional  information 
regarding  the  commercial  history  of  mercury  : — 

_  The  gold  and  silver  mines  of  Central  America,  which  require  vast  quan- 
tities of  quicksilver  for  the  purpose  of  separating  the  metals,  were  suppKed 
from  time  immemorial  by  Spain,  namely,  at  first  by  direct  commerce,  sub- 
sequently indirectly  through  England.  This  led  the  Spanish  Government,  in 
1831,  to  contract  for  the  whole  of  their  produce  to  one  single  fu-m  in  London, 
namely  Messrs.  N.  M.  Eothschild  and  Sons,  under  whose  monopoly  the  price 
rose  from  one  shilling  and  tenpence  per  pound  in  1831,  to  four  shillings  in 
1849.  In  the  latter  year,  Californian  quicksilver  appeared  in  commerce, 
and  soon  began  to  supply  not  only  the  requirements  of  Central  America  and 
the  United  States,  but  consignments  were  even  sent  to  England  to  a  con- 
siderable extent,  so  as  to  force  the  price  of  four  shilhugs  in  Feb.  1850,  down 
to  two  shillings  and  one  penny  in  Eeb.  1854. 

_  The  total  importation  into  England,  consisting  chiefly  of  Spanish  quick- 
silver, amounted  in  the  ten  years,  1833-1842  to  18,051,245  pounds,  being 
an  average  of  1,805,124  pounds  per  year.  Of  tliis,  on  the  average  of  the 
same  ten  years,  292,199  pounds  per  year  were  taken  for  home  consumption. 

2,113,186  lbs. 
1,868,120  „ 

The  quality  supplied  by  the  mines  at  present  worked  both  in  the  Old  and 
the  New  World  seems  to  be  equally  pure,  a  preference  being  given  to  neither, 
excepting  in  regard  to  the  package ;  viz.  Spanish  quicksilver,  being  the  pro- 
duce of  Almaden,  and  imported  from  Cadiz  and  Seville,  is  packed  into 
cylindrical  wrought-iron  bottles,  the  mouth  of  each  being  closed  by  an  iron 
screw,  each  containing  exactly  three  Spanish  arrobas  of  23  pounds  Spanish, 
making  76  pounds  English  per  bottle,  net.  But  the  weight  charged  by  the 
importers  is  on  an  average  only  69  to  70  pounds,  arising  from  the  tret  of 


The  importation  in  1852  was 


'  Statement  of  the  Imports  and  Exports  for  1827  and  1830 ;  and  Trade  List  for  1840. 

2  Pharm..  Journ.  vol.  iii.  p.  539,  1844. 

3  [In  a  former  edition  it  was  erroneously  stated  that  each  bottle  contained  about  twenty  pounds. 
We  have  good  authority  for  stating  that  the  contents  of  twenty-five  bottles  weighed  1523  pounds. 
The  high  price  of  mercury  at  that  time  rendered  this  importation  profitable.  None  has  been 
received  since  1844. — Ed.] 
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4  pounds  per  104  pounds,  and  1  pound  draft  being  allowed,  and  the  tare 
being  fixed  at  18  pounds,  while  the  real  tare  averages  16  to  17  pounds. 

The  Austrian  quicksilver,  being  the  produce  of  Idria,  in  Carniola,  serves 
chiefly  to  supply  the  German  markets,  and  is  but  very  seldom  imported  into 
England,  and  then  by  the  way  of  Trieste.    It  is  packed  into  barrels  containing 
two  double  goat-skms,  each  skin  containing  50  pounds  Vienna  weight,  the 
skins  being  tied  by  machinery  into  the  shape  of  bags,  by  strong  cords,  ihis 
package  is  both  clumsy  and  dansjerous.    The  yield  of  Idria  is  very  much  less 
than  that  of  Almadea.^    The  quicksilver  mines  of  Tuscany  have  only  been 
worked  in  recent  periods,  and  are  situated  at  Monte  Amiato,  Yal  di  Castello, 
and  Levigliaiio.    They  belong  to  four  companies,  and  have  in  the  best  years 
produced  only  about  120,000  pounds,  while  in  1853,  in  consequence  of  the 
low  price  of  quicksilver,  they  were  only  worked  to  the  extent  of  about 
40,000  pounds.   China  is  said  to  produce  much  quicksilver,  but  only  one  impor- 
tation from  that  country  is  known  to  have  taken  place,  namely  in  1844,  the 
period  referred  to  by  the  author,  when  the  price  of  four  shillings  and  sixpence 
brought  it  to  this  market.   It  consisted  of  160  bamboo  bottles,  or  rather  boxes, 
covered  with  cemented  linen  cloth,  each  holding  about  60  pounds  net.  The 
Calif ornian  quicksilver  is  packed,  like  the  Tuscan,  into  old  Spanish  bottles, 
which  are  bought  up  in  this  and  other  markets  for  that  purpose.    The  bulk 
of  the  yield  is  retained  for  their  own  gold  mines,  or  shipped  to  other  parts  of 
America. — Ed.] 

Properties. — At  ordinary  temperatures  quicksilver  is  an  odourless,  taste- 
less, liquid  metal,  having  a  whitish  colour,  like  silver  or  tin.  Its  sp.  gr.  is 
13-5  or  13-6.  When  intimately  mixed  with  pulverulent  or  fatty  bodies,  it 
loses  its  liquid  character,  and  it  is  then  said  to  be  killed,  extiiiguished,  or 
mortified.  When  cooled  down  to  —38-66°  E.,  it  freezes,  and  crystallises  in 
needles  and  regular  octohedrons.  In  this  state  it  is  ductile,  malleable,  and 
tenacious  ;  and  its  density  is  13-391.  At  662°  E.  it  boils  and  produces  an 
invisible  elastic  vapour,  whose  sp.  gr.  is  6-976.  Mr.  Earaday^  has  shown 
that  at  common  temperatures,  and  even  when  the  air  is  present,  mercury  is 
always  surrounded  by  a  mercurial  atmosphere ;  and,  according  to  Stromeyer, 
at  from  140°  E.  to  160°  E.,  mercury,  when  mixed  with  water,  is  volatiHsed 
in  considerable  quantities.  The  presence  of  lead  or  tin  retards  the  distillation 
of  mercury,  while  that  of  platinum  appears  to  accelerate  it. 

Characteristics. — In  its  metallic  or  reguline  state,  mercury  is  distin- 
guished by  its  liquidity  at  common  temperatures,  and  by  its  volatility.  When 
invisible  to  the  naked  eye,  and  in  a  finely  divided  state,  it  may  be  readily 
detected  by  the  white  stain  (called  by  workmen  quickening)  communicated  to 
gold  and  silver.  Mercurial  vapour  may  be  detected  by  exposing  gold  or  silver 
to  its  influence.  If  mercury  be  in  combination  with  other  metals,  and  the 
tests  now  mentioned  be  not  applicable,  we  may  dissolve  the  suspected  sub- 
stance in  nitric  acid,  and  proceed  as  for  the  mercurial  salts. 

The  mercurial  compounds,  when  heated  with  potash  or  soda,  or  their 
carbonates,  yield  globules  of  metallic  mercury,  which  may  be  recognised  by 
the  properties  already  described.    If  calomel  (Hg^Cl)  be  the  mercurial  com- 


The  yield  of  Idria  varies  accordinfi  to  the  demand  for  the  article,  but  it  may  be  stated  to  be  oa 
an  annual  average  of  370,000  pounds  English. 
'•'  Quarterly  Journal  of  Science,  x.  354. 
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pound  examined,  the  changes  are  as  follows: — Hg'^Cl  +  NaO  C02=NaCl^- 
Hg•2+0+C02.  Solutions  of  the  mercurial  salts,  placed  for  some  time  in 
contact  with  a  piece  of  bright  copper,  and  afterwards  rubbed  off  with  paper, 
leave  a  silvery  stain  behind,  which  disappears  when  the  copper  is  heated  to 

redness.    With  nitrate  of  the  suboxide  of  mercury  the  changes  are  as  follows  •  

Hg20,N05  +  Cu=Hg3  +  CuO,N05.  Those  compounds  which  are  of  them- 
selves insoluble  in  water  may  be  dissolved  by  digesting  them  with  nitric  acid ; 
and  the  copper  test  may  then  be  applied.  In  this  way  the  mercury  contained 
in  calomel,  vermilion,  sulphate  and  iodide  of  mercury,  may  be  readily  recog- 
nised. Sulphuretted  hydrogen  produces,  with  mercurial  solutions,  a  black 
precipitate  {sulphuret  of  mercury,  HgS). 

Solutions  of  the  protosalts  of  mercimj  yield,  with  caustic  potash  or  soda, 
a  grey  or  black  precipitate  {oxide  of  mercury,  Hg^O) ;  and,  with  iodide  of 
potassium,  a  greenish  precipitate  {iodide  of  mercury,  Hg^I). 

Solutions  of  the  persalts  of  mercury  yield,  with  caustic  potash  or  soda,  a 
yellow  or  reddish  precipitate  {hinoxide  of  mercury,  HgO) ;  and,  with  iodide 
of  potassium,  a  scarlet  one  {hiniodide  of  mercury,  Hgl). 

Purity. — The  purity  of  this  metal  is  ascertained  by  its  brilliancy  and  great 
mobility.  Mechanical  impurities— such  as  adhering  dirt  or  dust — are  instantly 
detected,  and  may  be  separated  by  straining  through  flannel,  or  by  filtering 
through  a  small  hole  in  the  apex  of  an  inverted  cone  of  paper.  The  presence 
of  lead,  tin,  zinc,  or  bismuth,  may  be  suspected  by  the  rapidity  with  which 
the  metal  tarnishes  in  the  air,  and  by  its  small  parts  tailing,  instead  of  pre- 
serving a  spherical  form.  These  impurities  may  be  got  rid  of  by  distillation 
in  an  earthen  retort. 

Its  specific  gravity  is  13'5.  Goes  off  in  vapour  by  heat.  When  globules  are  slowly 
rolled  about  on  a  sheet  of  paper,  not  the  smallest  portion  adheres  to  the  paper. — 
PA.  Lond. 

Entirely  sublimed  by  heat :  a  globule  moved  along  'a  sheet  of  paper  leaves  no  trail : 
pure  sulphuric  acid  agitated  with  it  evaporates  when  heated,  without  leaving  any 
residuum. — P/i.  Hd. 

Physiological  Effects.  ] .  of  Metauic  Mercury,  a.  On  Vegetables. — 
Mercurial  vapours  are  fatal  to  plants.^ 

/3.  On  Animals. — Erom  the  experiments  of  Moulin,^  Haighton,-^  Viborg,* 
and  Gaspard,^  it  appears  that  when  injected  into  the  veins,  mercury  collects 
in  the  small  vessels  of  the  neighbouring  organs,  and  acts  as  a  mechanical  irri- 
tant. Thus,  if  thrown  into  the  jugular  vein,  peripneumonia  is  excited ;  and, 
on  examination  after  death,  little  abscesses  and  tubercles  have  been  found  in 
the  lungs,  in  each  of  which  was  a  globule  of  quicksilver  as  the  nucleus. 

y.  On  Man. — Some  difference  of  opinion  exists  as  to  the  effects  of  liquid 
mercury  when  swallowed ;  one  party  asserting  that  it  is  poisonous,  another 
that  it  is  innocuous.  The  truth  I  believe  to  be  this  :  so  long  as  it  retains  the 
metallic  state  it  is  inert ;  but  it  sometimes  combines  with  oxygen  in  the  ah- 
mentary  canal,  and  in  this  way  acquires  activity.  Avicenna,  Eallopius,  and 
Brasavola,  declared  it  harmless ;  Sue^  states  that  a  patient  took  for  a  long 

'  Be  Candolle,  Fhys.  VSff.  1332. 

^  PhilosopJiical  Transactions  for  1691,  No.  192. 

'  Beddoes,  On  Piihnonarj/  Consumption^  1799. 

^  Quoted  by  Wibmer,  Wirkung.  d.  Arzneim.  iii.  88. 

*  Magcndie,  Journ.  de  Physiol,  i. 

*  Mem.  de  la  Facult.  Med.  d'Emulat.  4th  year,  p.  252. 
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time  two  pounds  daily  without  lujury ;  and  1  could  refer  to  the  experience 
many  others  who  have  seen  it  employed  m  obs  ruction  of  the  bow    ,  without 
proving  noxious ;  but  the  fact  is  so  generally  known  and  ^^m  tkd  as^  t^^^ 
require  no  further  notice.    In  some  instances  however  it  lias  ^^^ed  power 
fully,  more  especially  where  it  has  been  retained  m  the  bowels  ^ 
rable  time ;  no  doubt  from  becoming  oxidised.    Thus,  Zwmger^  states  that 
four  ounces  brought  on  profuse  sahvation  four  days  after  swallowing  it. 
Laborde^  also  tells  us,  that  a  man  who  retained  seven  ounces  m  Ins  body  or 
fourteen  days  was  attacked  with  profuse  sahvation,  ulceration  of  the  mouth 
and  paralysis  of  the  extremities ;  and  other  cases  of  a  similar  kind  might  be 
quoted.    Dr.  Christison  considers  the  question  set  at  rest  by  the  Berlin  College 
of  Physicians,  and  that  the  metal  is  innocuous.  t  ,   .  , 

Applied  externally,  Hquid  mercury  has  sometimes  produced  bad  eitects. 
Dr.  Scheel  has  related  a  fatal  case,  attended  with  salivation,  brought  on  from 
wearing  at  the  breast  during  six  years  a  leather  bag,  containing  a  lew  dractims 
of  liquid  mercury,  as  a  prophylactic  for  itch  and  vermin.^ 

The  iniurious  effects  of  mercurial  vapours  when  inhaled  or  otherwise 
apphed  to  the  body,  have  been  long  known.    They  are  observed  m  water- 
n-ilders   looking-glass  silverers,  barometer-makers,  workmen  employed  in 
quicksilver  mines,  and  in  others  exposed  to  mercurial  emanations.    In  mos 
instances  an  affection  of  the  nervous  system  is  brought  on,  and  which  is  indi 
cated  by  the  shaking  palsy  or  tremUement  mercuriel  [tremor  tnercurialis), 
which  is  sometimes  attended  with  stammering  {psellismus  metallicus),  vertigo, 
loss  of  memory,  and  other  cerebral  disorders,  which  frequently  terminate  fatally. 
The  first  symptom  of  shaking  palsy  is  unsteadiness  of  the  arm,  succeeded  by  a 
kind  of  quivering  of  the  muscles,  which  increases  until  the  movements  become 
of  a  convulsive  character.    In  all  the  cases  (about  five  or  six  in  number), 
which  have  fallen  under  my  notice,  the  shaking  ceased  during  sleep.    I  have 
not  seen  the  least  benefit  obtained  in  confirmed  cases  by  remedial  means, 
although  various  modes  of  treatment  were  tried.    This  is  not  m  accordance 
with  the  experience  of  Dr.  Christison,  who  says  the  tremors    are  cured  easily 
though  slowly."    If  the  individual  continue  his  business,  other  more  dangerous 
symptoms  come  on,  such  as  dehrium  or  epilepsy,  or-  apoplexy  {apoplexia 
mercurialis) ;  and  ultimately  death  takes  place. 

In  some  instances,  salivation,  ulceration  of  the  mouth,  and  hsemoptysis,  are 
produced  by  the  vapoui-  of  mercury.  The  following  remarkable  case  is  an 
instance  in  point.  In  1810,  the  Triumph  man-of-war,  and  Phipps  schooner, 
received  on  board  several  t(ms  of  quicksilver,  saved  from  the  wreck  of  a  vessel 
near  Cadiz.  In  consequence  of  the  rotting  of  the  bags  the  mercury  escaped,- 
and  the  whole  of  the  crews  became  more  or  less  affected.  In  the  space  of 
three  weeks  200  men  were  salivated,  two  died,  and  all  the  animals,  cats,  dogs,, 
sheep,  fowls,  a  canary  bird, — nay,  even  the  rats,  mice,  aud  cockroaches,  were 
destroyed.*  As  metallic  mercury  in  the  hquid  state  is  not  active,  it  has  been 
thought  that  mercurial  vapour  must  also  be  inactive.  Thus,  Dr.  Christison 
thinks  that  the  activity  of  the  emanations  arises  from  the  oxidation  of  the 


'  Miscell.  Curiosa  Becur.  2nda  Ann.  6,  1688. 
Journ.  de  Med.  i.  3. 

Richter,  Ausfuhr.  Arziieim,.  Siipplem.  Bd.  615. 
■*  Edinb.  3Ied.  and  Surg.  Journ.  xxvi.  29. 


886        INORGANIC  BODIES.— Mercuiiy  or  Qu 


metal  before  it  is  inhaled.  I  believe,  however,  with  Buchner  ^  Orfila  ^  and 
others,  that  metallic  mercury,  in  the  finely  divided  state  in  which  it  must  exist 
as  vapour,  is  itself  poisonous. 

a.  Of  Mercurial  compomids.-Probably  all  the  mercurial  compounds  are 
more  or  less  noxious.  The  only  doubtful  exception  to  this  statement  is  in 
the  case  ot  the  sulphurets  of  this  metal,  which,  according  to  Orfila  3  are  inert 

a.  Local  effects.— ¥ov  the  most  part,  the  local  action  of  the  mercuriai 
compounds  may  be  regarded  as  alterative,  and  more  or  less  irritant.  Many 
of  the  preparations  (as  corrosive  subhmate,  and  the  nitrates)  are  energetic 
caustics.  The  suboxide  and  calomel  are  very  slightly  irritant  only  :  indeed 
Mr.  Annesley*  asserts,  from  his  experiments  on  dogs,  and  his  experience  with 
it  m  the  human  subject,  that  the  latter  substance  is  the  reverse  of  an  irritant; 
m  other  words,  that  when  applied  to  the  gastro-intestinal  membrane  it 
diminishes  its  vascularity.    But  I  suspect  some  error  of  observation  here. 

/3.  Remote  effects.— In  small  and  repeated  doses,  the  first  obvious  effect 
of  mercurials  is  an  increased  activity  in  the  secreting  and  exhaling  apparatus. 
This  is  particularly  observed  in  the  digestive  organs ;  the  quantitv  of  intestinal' 
mucus,  of  bile,  of  saliva,  of  mucus  of  the  mouth,  and  probably  of  pancreatic 
liquid,  being  augmented.  The  dvine  discharges  become  more  liquid,  and 
contain  a  larger  proportion  of  bile.  The  operation  of  the  medicine  does  not 
stop  here:  the  pulmonary,  urino-genital,  and  conjunctival  membranes, become 
moister,  the  urine  is  increased  in  quantity,  the  catamenial  discharge  is  some- 
times brought  on,  the  skin  becomes  damper,  and  at  the  same  time  warmer; 
so  that  mercury  seems  to  promote  the  excretions  generally.  The  absorbent  or 
lymphatic  system  seems  also  to  be  stimulated  to  increased  activity,  for  we 
frequently  observe  that  accumulations  of  fluids  in  the  shut  sacs  (as  the  pleura, 
the  peritoneum,  the  arachnoid,  and  synovial  membranes)  diminish  in  quantity, 
and  in  some  cases  rapidly  disappear,  under  the  use  of  mercury.  At  the  same 
time,  also,  glandular  swellings,  enlargements,  and  indurations  of  various  kinds, 
are  dispersed.  (I'or  some  other  observations  respecting  the  liquefacient 
action  of  mercury,  see  ante,  pp.  179  and  188.) 

When  our  object  is  to  obtain  the  sialogogue  operation  of  mercurials,  we 
give  them  in  somewhat  larger  doses.  To 'a  certain  extent  the  effects  are  the 
same  as  those  already  mentioned,  but  more  intense.  Of  all  the  secretions, 
none  are  so  uniformly  and  remarkably  augmented  as  those  of  the  mucous  follicles 
of  the  mouth  and  the  salivary  glands  ;  and  the  increased  secretion  is  accom- 
panied with  more  or  less  tenderness  and  inflammation  of  these  parts,  the  whole 
constituting  what  is  termed  salivation  or  ptyalism  [salivatio,  ptyalismus, 
sialismus).  The  first  symptoms  of  this  affection  are  slight  tenderness  and 
tumefaction  of  the  gums,  which  acquire  a  pale  rose  colour,  except  at  the  edges 
surrounding  the  teeth,  where  they  are  deep  red.  Gradually  the  mouth  becomes 
exceedingly  sore,  and  the  tongue  much  swollen ;  a  coppery  taste  is  perceived, 
and  the  breath  acquires  a  remarkable  fetidity.  The  salivary  glands  soon 
become  tender  and  swollen ;  the  saliva  and  mucus  of  the  mouth  flow  abundantly, 
sometimes  to  the  extent  of  several  pints  in  the  twenty-four  hours.  During 


'  Toxicoloffie. 
^  Toxicol.  Gen. 

^  Jrch.  Gen.  de  Med.  xix.  330. 
■*  Diseases  of  India. 
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fhis  stite  the  fat  is  rapidly  absorbed,  and  the  palient  becomes  exceedingly 
e"i.^  T^^^^  clrawn  from  a  vein,  puts  on  the  same  appearance 

T^;Z^^^  mucus  discharged  by  patients  under  tl. 

inZncT:  m^^^^^^^     varies  according  to  the  quantity  of  the  medicine  employed 
and  the  susceptibility  of  the  patient.  Formerly  sahvation  was  carried  to  a  miicl 
heater  Sln  It  is  at  ^le  present  day,    Thus  Boerhaave^ 
I  patient  should  spit  three  or  four  ponnds  m  twenty-tour  hours^  an^  Tumer 
savs  from  two  to  three  quarts  are  "  a  good  and  sufficient  discharge  Modern 
shown  tlit  all  the  good  effects  of  mercurials  may  be  g.ned  by 
a  very  slight  affection  of  the  mouth.    Several  analyses  have  been  made  ot 
saUv/from  patients  under  the  influence  of  mercury     ^on.c.oj  l^mson 
Bostock,  and  Devergie,  failed  to  detect  the  least  trace  of  mercury  in  it  But 
fie  other  persons  ha^e  been  more  successful,  as  will  be  herea  ter  mentioned. 
The  following  are  the  constituents  of  saliva  durmg  mercurial  ptyahsm  accord- 
ins  to  Dr.  Thomson  :^ — ■ 

Coagulated  Albumen   "  ^  ' 

Mucus,  with  a  little  Albumen... ,   ^ 

Chloride  of  Sodium    ^^.^^^ 

Water   

100000 

It  was  an  opal  fluid,  having  a  sp.  gr.  of  1-0038  and  by  standing  deposited 
flakes  of  coagulated  albumen.    The  nitrates  of  lead  and  mercury  produced 
copious  precipitates  with  it,  but  the  ferrocyanide  of  potassium  and  the  infusion 
of  ffalls  had  no  effect  on  it.    Dr.  Bostock^  found  the  saliva  discharged  under 
the  influence  of  mercury  to  differ  from  that  of  the  healthy  state  m  being  less 
viscid  and  in  containing  a  substance  analogous  to  coagulated  albumen,^  sucli 
as  it  exists  in  the  serum  of  the  blood;  so  that  it  would  seem  the  mercurial 
action  alters  the  secretion  of  the  salivary  glands,  and  makes  it  more  analogous 
to  the  exhaled  fluids  of  the  serous  membranes.  In  Simon  s  Animal  Chemistrij, 
several  analyses  of  the  saliva  from  patients  under  the  influence  of  mercury 
are  given.    In  all  of  these  there  was  an  increase  m  the  amount  of  the  sohd 
constituents.    I  have  tested  the  urine  of  several  patients  in  a  profuse  state  of 
salivation  without  having  detected  a  trace  of  albumen  in  it. 

The  effects  of  mercury  hitherto  described  are  such  as  are  frequently  pro- 
duced for  the  cure  of  diseases ;  but  occasionally  other  phenomena  present 
themselves  in  individuals  who  have  been  subjected  to  the  influence  of  this 
metal,  and  which  have  been  considered  as  constituting  a  peculiar  malady,  to 
which  the  name  of  mercurial  disease  {morbus  merciirialis ,  hijdrargyriasis 
sen  hydrargyrosis,  and  cachexia  mercurialis)  has  been  given.  j)seudo- 
syvh'ilis  or  cachexia  syphiloidea  of  some  writers,  is  supposed  to  be  syphilis 
more  or  less  modified  by  the  mercurial  disease.^    The  following  are  the  ill 


'  Aphorismi. 

2  Practical  Dissertation  on  the  Venereal  Disease,  1737. 

3  Jnnal.  of  F Ail.  vi.  397- 

Medico- Chirurff.  IVans.  xiii.  73-  .       ,  „         .  .  ,    x,  , 

*  For  some  interesting  observations  on  the  conversion  of  albumen  into  mucus  by  the  action  of 

alkalies  and  various  salts,  see  Brando,  in  the  Phil.  Trans,  for  1809  ;  Pearson,  in  ditto,  for  1810  ; 

Dr.  B.  G.  Babington,  in  Giii/s  Hospital  Reports,  vol.  ii. ;  and  Dr.  G.  Bird,  in  ditto,  vol.  iii. 

^  See  some  extraordinary  cases  of  the  combined  effects  of  syphilis  and  mercury,  in  the  Lancet  for 

1832-33,  vol.  ii.  p.  357- 
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effects  which  have  been  ascribed  to  this  metal,  and  which  Dieterichi  rcLnrds 
as  so  many  forms  of  the  mercurial  disease  : — 

_  1.  Mercuiual  Pkvkk  {Fedris  mercunali,,  Dicter.)-Uuder  tliis  name  Dietericli  has 
lucluded  tvyo  lebrile  states.    Oae  ol"  tliese  {Fe/^ns  ereaica  ;  f.  salivomUomTo^^^ 
day.  attcr  the  use  o  hu-gc  doses  of  mercury,  and  is  characterised  by  great  rStbsies 
dryness  of  the  mouth  heudaclie,  loss  of  appetite,  nausea,  hot  and  diy  skin  quick  »ui2' 
red  gums,  and  a  swollen  tongue  :  it  usually  terminates  in  a  critical  dLchameTas  p  o^^^^^ 

S  S  m'Pp''^''"^V^  '^''"'^"5^'  "'^  ^^l^*^^™  "'akes  its  appearance.  &aff  c  ba 
which  Mr.  Pearson^  denommated  mercurial  erethism  {erethmml  mercurialk),  L  re^r^^^^ 
by  Dieteneh  as  an  adynamic  mercurial  fever  {febris  adynumica).  It  is  cL  acterS  bv 
fZhH?''''Tl'^  strength,  a  sense  of  anxiety  about  the  piiordia,  frequentTghin/ 
tiemblmg,  partial  or  universal,  a  small  quick  pulse,  sometimes  voaiiting  a  pile  con 
conntenance  a  sense  ot  coldness ;  but  the  tongue  is  seldom  furred,  nor  Le  the  S  or 
natural  functions  much  disordered.  When  these  symptoms  are  present  a  snypn.nH 
violent  exertion  of  the  animal  power  will  occasionally  Jrove  fatal 

T  t  ^""f  7^  Salivation  {Ptyalisnm  stomachaUs  rnercurialis.  Dieter.  Stomatiiis).- 
1 1  ave  already  noticed  mercnrial  salivation  as  far  as  it  is  ever  purposely  induced  for  the 
cure  uf  diseases.  But  it  sometimes  happens,  either  from  the  inordbate  employment  of 
mercury,  or  trom  some  peculiarity  m  the  constitution  of  the  patient,  that  the  mouth 
becomes  violently  atfected  :  the  gums  are  tumefied  and  ulcerated;  the  tongue  is  swolle 
to  such  an  extent  tha  it  bangs  out  of  the  mouth,  incapacitating  the  patient  from  either 
eating  or  speaking  ;  the  salivary  glands  are  enlarged,  very  painful,  and  inflamed  (parotiHs 
mercunuhs),  and  the  saliva  flows  most  copiously  from  the  mouth.  In  one  instance  sixteen 
pounds  are  said  to  have  been  evacuated  in  twenty-four  hours.  In  some  cases  the  gums 
slough,  the  teeth  loosen  and  drop  out,  and  occasionally  necrosis  of  the  alveolar  process 
takes  place.  _  During  this  time  the  system  becomes  extremely  debilitated  and  emaciated  • 
and,  it  no  intermission  be  given  to  the  use  of  mercury,  involuntary  actions  of  the 
muscular  system  come  on,  and  the  patient  ultimately 'dies  of  exh'austion.  I  have 
repeatedly  seen  inflammation  and  ulceration  of  the  mouth,  and  profuse  saUvation,  induced 
by  a  tew  grains  ot  calomel,  or  some  other  mercurial. 

A  very  frequent  consequence  of  excessive  mercurial  salivation,  and  the  attendant 
ulceration  and  sloughing,  is  contraction  of  the  mucous  membrane  in  the  ueio-hbourhood  of 
the  anterior  arches  of  the  palate,  whereby  the  patient  is  prevented  from  openin<^  the 
mouth  except  to  a  very  slight  extent.  I  have  met  with  several  such  cases.  I^one 
case  (that  of  a  female)  it  followed  the  use  of  a  few  grains  of  blue  pHl,  administered  for  a 
liver  complaint.  Ihe  patient  remains  unable  to  open  her  mouth  wider  than  half  an  inch 
Several  operations  have  been  performed  by  different  surgeons,  and  the  contracted  parts 
freely  divided,  but  the  relief  was  only  temporary.  In  another  instance  (that  of  a  child 
four  years  of  age)  it  was  produced  by  a  few  grains  of  calomel.  Though  several  years 
have  elapsed  since,  the  patient  is  obliged  to  suck  his  food  through  the  spaces  left  between 
the  jaws  by  the  loss  of  the  alveolar  process. 

Non-mercurial  salivation.— ^dUvaiion  is  occasionally  induced  by  other  medicinal  a^-ents 
as  iodine,  iodide  of  potassium,  nitric  acid,  hydrocyanic  acid,  arsenious  acid,  emetic  tartar' 
the  preparations  of  gold,  and  of  copper,  foxglove,  even  opium,  and  castor  oU.  Moreover 
sahvation  sometimes  arises  spontaneously.  Of  this  1  have  seen  more  than  a  dozen  cases' 
mostly  females.  The  greater  number  of  them  had  not  (according  to  their  own  account) 
taken  medicine  of  any  kind  for  several  months.  Several  other  cases  of  it  are  referred  to 
by  Dr.  Christison^  and  by  Dr.  Watson.*  Occasionally  the  cause  of  it  is  obvious :  thus 
pregnancy,  decayed  teeth,  sore  throat,  decomposing  wool  in  the  ears,  &c. ;  but  in  many 
instances  the  cause  cannot  be  detected. 

It  is  sometimes  a  matter  of  considerable  importance  to  distinguish  mercui-ial  from 
non-mercurial  ptyalism.  The  essential  symptoms  of  salivation  from  mercury  are  tume- 
laction,  tenderness,  and  inflammation  of  the  salivary  glands ;  sponginess,  swelling,  and 
inflammation  of  the  gums  [a  discoloration  around  the  corona;  of  the  teeth  similar  to  that 
caused  by  saturnine  preparations  has  also  been  observed.— Ed.]  :  copious  secretion  and 

'  Die  Merkurialkrankhdt,  Leipz.  1837. 

=  Observations  on  the  E//hct  i  of  various  Articles  of  the  Materia  Medica,  p.  131,  Loud.  1800. 
•■'  Treatise  oh  Fuisons,  3d  cdil..  ji.  380. 
Land.  Med.  Gas.  Aug.  0,  1841. 
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pxrrptioii  of  saliva-  remarkable  fetor  of  the  breath  (usually  termed  mercarial  fetor) ; 
b  S  y  or  coppt  taste  liJid  tongue  generally  swollen.  These  symptoms  --J  b;  ^""^"-^ 
by  ulcerationLuf  sloughing.  Bat  all  the  same  phenomenamay  exist  when  no  meicuxy  has 
been  taken.   Even  the  so-called  mercurial  fetor  of  the  breath  is  not  a  peculiar  eliect  ot  this 

"'But  the  disease  which  is  most  likely  to  be  mistaken  for  the  f^f .^^IJSii' 
gangrene  of  the  mouth,  commonly  called  camnm  ons}    This  usually,  bu  "^[^^'f 
occurs  in  children.    It  consists  of  ulceration,  toUowed  by  gangrene,  of  he  i^^^ide  <3f  th« 
cheek  or  lips,  and  is  attended  with  a  copious  secretion  ot  oliensive  saliva  Mercurial 
ptyalism  may  sometimes  be  distinguished  from  cancrum  oris  by  the  P^f  1^^^  "^"^^^^^^^ 
the  breath  and  the  salivation  preceding  the  ulceration  and  sloughing;  and  by  the  gums 
salivary  glands,  and  tongue,  being  tumefied  and  inflamed.    But  these  symptoms  are  oy  no 
means  to  be  relied  on,  as  they  may  also  attend  cancrum  oris ;  and  it  must  be  admitted 
therefore,  that  the  two  affections  closely  resemble  each  other  -    The  following  is  a 
remarkable  case  of  gangrene  of  the  mouth  occurring  m  the  adult,  and  simulating  the 

effects  of  mercury : —  ■         ,  .       ,       -^w  + 

A  man  affected  with  rheumatism  sent  to  a  surgeon  for  advice,  who  without  seeing 
him  prescribed  some  pills,  one  of  which  was  to  be  taken  thrice  daily.    At  the  end  ot  the 
week,  his  rheumatism  not  being  relieved,  he  sent  his  wife  again  to  the  surgeon,  who 
ordered  the  piUs  to  be  repeated.    Another  week  elapsed,  when  the  patient  requested 
Mr  W  H  Coward,  surgeon,  of  the  New  North  Boad,  Hoxton,  to  see  him;  to  whom  i 
am  "indebted  for  part  of  the  particulars  of  this  case.    Mr.  Coward  found  his  patient  with 
the  following-  symptoms  :  fever,  great  prostration  of  strength,  sore  throat,  rheumatic  pams 
in  the  wrist,''profuse  ptyalism,  more  than  a  pint  of  saliva  being  discharged  per  hour,  with 
the  breath  having  the     mercurial"  odour ;  and  on  the  inner  side  of  the  right  cheek  a 
foul  ulcer.    He  ascribed  his  present  condition  to  the  pills,  as  he  had  no  sore  mouth  until 
after  takin"-  them.    On  cutting  one  of  the  pills,  it  was  observed  to  have  a  light  brown 
colour  and  the  odour  of  opium :  hence  it  was  supposed  that  they  were  composed  of 
calomel  and  opium.    Purgatives,  tonics,  and  gargles  of  chloride  of  soda,_were  used  without 
avail;  and,  after  some  days,  Mr.  Coward  requested  me  to  see  the  patient.    I  found  him 
in  the  following  condition  :  right  side  of  the  face  swollen  and  slightly  red ;  gums  swollen, 
red,  and  ulcerated;  breath  horribly  offensive,  its  odour  not  distinguishable  from  that 
called  mercurial.    On  the  inner  side  of  the  cheek,  near  the  orifice  of  the  parotid  duct, 
there  was  a  slough  about  the  size  of  a  sixpenny  piece ;  salivation  most  profuse,— in  fact, 
the  saliva  flowed  in  a  continued  stream  from  his  mouth  ;  over  the  body  were  observed  a 
few  petechige.  N  otwithstandmg  the  means  employed,  the  man  became  worse,  the  sloughing 
o-radually  increased  until  the  whole  of  the  right  cheek  became  involved,  and  in  about 
a  week  from  my  first  visiting  him  he  died.    A  day  or  two  before  his  death,  T.  ascertained 
fi-om  the  surgeon  who  had  prescribed  the  pills  that  they  contained  Dover's  powder,  and 
not  an  atom  of  any  mercui'ial  preparation. 

3.  Mercurial  Purging  {Biarrlma  mercziria lis).— Violent  purging  is  a  very  frequent 
consequence  of  the  use  of  mercury.  It  is  frequently  attended  with  griping,  and  some- 
times with  sanguineous  evacuations.  In  some  cases  there  is  fulness  of  the  left  hypo- 
chondrium,  burning  pain  and  tenderness  of  the  region  of  the  pancreas,  and  the  evacua- 
tions are  frothy,  whitish,  tough,  and  often  greenish,  at  least  in  the  commencement,  from 
the  intermixea  bile.  These  symptoms  may  fairly  be  referred  to  an  affection  of  the  pan- 
creas analogous  to  that  of  the  salivary  glands.  Dieterich^  terms  \i  pti/alis7nus  pancreaticus 
mercurialis  {diarrhoea  salioalis,  sialorrhcea  alvina,  pti/alismm  abdominalis) . 

4.  Urorrhcea  mercurialis.— Excessive  secretion  of  urine,  from  the  use  of  mercury, 
is  very  rare.    Two  cases  arc  recorded  by  Schlichting.'' 

5.  'Hidrosis  mercurialis. — Profuse  sweating  is  another  occasional  effect  of  mercury. 

6.  Skix  Diseases. — Several  forms  of  skin  diseases,  both  acute  and  chronic,  have  been 
regarded  as  part  of  the  ill  effects  of  mercury. 

a.  Eczema  mercuriale,  Pearson  [THrythema  mercuriale,  Spens  and  MuUins ;  I^pra  mer- 

1  See  an  excellent  account  of  this  disease,  by  Dr.  H.  Green,  in  Costello's  Cyclopadia  of  Practical 
burgery,  vol.  i. 

In  the  Lnnd.  Med.  Gaz.  Aug.  28,  1840,  is  the  report  of  au  inquest  held  on  the  body  of  a  child 
wlio  died  of  cancrum  oris,  but  wjiose  deatii  was  alleged  to  have  been  caused  by  mercury. 
Of),  cit. 

*  Ephemeral,  A.  C.  L.,  Nuremburga;,  1748,  t.  viii.  Obs.  viii.  p.  25,  quoted  by  Dieterich,  op.  cU. 
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cunahs.  Stokes  and  Moruvrty ;  Ht/draroyrta  Alkj,  llayer ;  Erysipela,  mercuriale,  Cullericr, 
liagneau ;  Spilosis  mercunahs,  bchmulz).— ilus  disease  appears  occasionally  during  the 
progress  of  a  mercurial  course.  Souie  writers  liavo  frequently  met  with  it  -  thus  Alley' 
saw  forty-three  cases  in  ten  years,  and  of  this  number  eight  terminated  fatally  Jlayer 
confesses,  tlmt  in  twenty  years  he  never  saw  but  three  instances  of  it.  I  have  seen  only 
two  cases  of  it.  The  disease  consists  of  innumerable  minuLe  and  pellucid  vesicles  which 
liave  been  mistaken  for  papula.  These  give  the  appearance  of  a  dilfused  redness  'to  the 
skin,  and  a  sensation  of  roughness  to  the  toucii.  Sometimes  it  is  preceded  and  attended 
by  febrile  disorder.  In  two  or  three  days  the  vesicles  attain  the  size  of  a  pin's  head  aud 
the  included  serum  becomes  opaque  and  milky.  It  soon  extends  over  the  body  and  is 
accompanied  by  tumefaction,  tenderness,  and  itching.  It  usually  terminates  by 'desqua- 
mation ;  but  in  some  cases  a  copious  discharge  takes  place  from  the  excoriated  and  tender 
surface ;  and  when  this  ceases,  the  epidermis  comes  off  in  large  flakes  :  in  some  instances 
the  hair  aud  nails  fall  off,  and  the  eyes  and  eyebrows  become  entirely  denuded.  There  is 
usually  some  affection  of  the  respii-atory  organs,  indicated  by  dry  cough  and  tightness  of 
the  prsecordia. 

^.  Miliaria  mercurialis. — A  miliary  eruption  has  been  observed  by  both  Peter  Prank 
and  Dieterich,  apparently  as  a  consequence  of  the  use  of  mercury. 

y.  Chronic  skin  diseases  [Herpes,  Fsi/dracia,  and  Impehffo).— These  arc  doubtful  conse- 
quences of  the  use  of  mercury.  They  have  occurred  after  the  employment  of  this  metal ; 
but  considerable  doubt  exists  as  to  whether  they  ought  to  be  regarded  as  the  effect  of  the 
remedy,  or  of  the  disease  for  which  they  have  been  exhibited,  or  of  some  other  condition 
of  system.  Herpes  prcsputialis  has  been  ascribed,  by  Mr.  Pearson,  to  the  previous  use  of 
mercury,2  and  his  opinion  has  been  adopted  by  Dieterich but  it  certainly  now  and  then 
occurs  when  no  mercmy  has  been  exhibited.  The  Psydracia  mercurialis  and  Impetigo 
mercurialis  of  Dieterich  are  still  more  doubtful  effects  of  mercury. 

7.  Inflammation^  or  Congestion  of  the  Eye,  Pauces,  and  Periosteum,  has  been 
ascribed  by  some  writers  to  the  use  of  mercury ;  but  by  others  the  power  of  this  agent 
to  produce  these  diseases  is  denied.  That  they  have  followed  the  use  of  mercury  cannot 
be  doubted,  but  post  hoc  is  not  ergo  propter  hoc.  Dieterich  regards  the  maladies 'referred 
to  as  states  of  congestion,  not  of  inflammation ;  and,  therefore,  calls  them  Symphoreses 
(from  <rvfj.<p6pri(ns,  an  accumulation,  or  bringing  together). 

The  inflammation  of  the  conjunctiva  {conjunctivitis  mercurialis;  symphoresis  conjunctivce 
oculi  mercurialis,  Dieterich),  ascribed  by  Von  Ammon''  to  the  use  of  mercury,  should  pro- 
bably be  referred  to  some  other  cause.  He  says  it  is  characterised  by  a  lilac  tmt  around 
the  cornea ;  that  it  sometimes  precedes  salivation,  disappearing  when  this  is  established, 
aud  is  commonly  regarded  as  a  catarrhal  symptom. 

"  The  mercurial  iritis  {iritis  mercurialis  ;  symphoresis  ireos  mercurialis,  Dieterich ;  iritis 
rheum-atico  mercurialis,  Jaeger),  described  by  Mr.  Travers,^  was,  in  all  probabHity,  an  iritis 
arising  from  some  other  cause  than  mercury."  The  so-called  mercurial  retinitis  {symphoresis 
retina  oculi  mercurialis, Yiieiervc\i)  may  be  explained  in  the  same  way. 

An  inflammation  of  the  fauces  sometimes  occurs  after  the  use  of  mercury  {angina  mer- 
curialis ;  symphoresis  faucium  mercurialis,  Dieterich).  It  may  come  on  in  five  or  six  days 
after  the  use  of  mercury,  and  assume  an  acute  form,  with  a  tendency  to  slough  /  or  it  may 
appear  after  the  employment  of  mercury  for  five  or  six  weeks,  and  take  on  a  chronic  form.* 

Inflammation  of  the  bone  or  periosteum,  and  the  consequent  production  of  nodes 
{symphoresis  periostei  mercurialis,  Dieterich),  has  been  ascribed  to  mercury.  But  the  disease 
is  rarely  or  never  seen  after  the  use  of  this  mineral,  except  when  it  has  been  given  for 
the  cure  of  a  venereal  affection,  to  which,  in  fact,  it  ought  with  more  propriety  to  be 
referred.^  • 

8.  Hypeeteophies  {Hypertrophic,  Dieterich). — Enlargement  of  the  inguinal,  axillary, 


Observ.  on  the  Hydrargyria,  1810. 

Batcinau,  Tract.  Synopsis  of  Cutaneous  Diseases,  6th  edit. 
0]).  cit. 

Rust's  Magazhi,  1830. 
Haryical  Essays,  i.  59. 

Mackenzie,  On  Diseases  of  the  Eye,  2d  edit.  p.  496. 
Colics,  Israel.  Observ.  on  the  Venereal  Disease,  p.  45, 
DiL'lcricli,  op.  cil.  273. 

Mr.  Lawrciicu,  Lectures  on  Suryery,  iu  Land.  Med.  Gaz.  v.  805 ;  Colics,  op.  cit.  p.  189. 
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and  mesenteric  glands  {adenopkpna  inguinale,  mer curia  e  ;  ad.  axillare  mere.  ;  «f  • 
cum  mere.  Dieterich),  as  well  as  some  of  the  secretmg  glands,  viz.  the  f  ^'otid  gjands, 
the  pancreas,  the  testicles,  and  liver  {adenophywa  parotideum  mere. ;  ad.  pancreaticurn 
mere  ;  ad.  testieuli  mere. ;  hepatophi/ma  mere.),  and  condyloma  and  ganglion  {condyloma  et 
ganglion  «/erc«n«/e,  Dieterich),  have  been  ascribed  by  somei  to  the  use  of  mercury,  but,  as 

I  believe,  on  insufficient  grounds.  a?  „4.  „f 

9.  Ulcebation  and  SLOUGHING.-Ulceration  of  the  mouth  is  a  weU-known  eflect  ot 
mercury.  Ulceration  of  tlie  throat  is  likewise  a  consequence  of  the  use  of  this  mmcrai 
(mercurial  ulcerated  throat,  Mathias  ;  mercurial  sore  throat,  Bacot^).  bloughing  ot  tlie 
same  parts  may  also  be  induced.  It  is  well  known  that  venereal  sores  (especially  those 
called  phagedenic)  at  times  assume  a  sloughing  disposition,  m  consequence  oi  the  im- 
proper use  of  mercury .3  Ulceration  of  the  fibrous  membranes  {ulcus  membrane  Jibrosa 
mercuriale  and  absorbent  glands  {ulcus  glandulorum  mercuriale)  has  been  ascribed  to  the 
iisG  of  uiGrcurv.^ 

10.  Netooses  meecukiales.— Various  symptoms,  indicating  a  disordered  condition 
of  tlie  nervous  system,  are  met  with  in  persons  who  have  been  exposed  to  the  baneful 
influence  of  mercury :  such  as  wandering  pains  {neuralgia  mercurialis) ;  a  tremulous  con- 
dition of  the  muscular  system  {tremor  merctmalis),  sometimes  accompanied  with  stam- 
mering- {^sellisnus  metallicus),  and  occasionally  terminating  in  paralysis  {paralysis  mercu- 
rw/w)°  epilepsy  or  apoplexy  (apoplexia  mercurialis).  To  these  Dietench  adds  asthma 
{asthma  mercurialis),  of  which'  he  only  saw  one  case,  amaurosis  {amaurosis  mercurialis), 
and  hypochondriasis  {hypochondriasis  mercurialis).  Of  these,  the  best  known  is  the 
shaking  palsy  {tremor  mercurialis  ;  tremblement  mercuriel),  a  remarkable  affection,  which 

has  been  already  noticed.  .  ^   ■    t  ^    n-     j  e 

11.  Cachexia  {Cachexia  mercurialis).— This  condition  is  charactensed  by  disorder  ot 
the  digestive  organs,  loss  of  appetite,  ,  wasting,  incapability  of  much  exertion,  with  in- 
creased secretion  from  all  the  organs,  especially  from  the  salivary  glands.* 

The  foregoing  are  the  most  important  of  the  ill  effects  ascribed  to  the 
use  of  mercury.  As  I  have  already  stated,  some  of  them  ought  probably  to 
be  referred  to  other  causes,  and  not  to  the  use  of  this  mineral ;  but  as  doubt 
must  necessarily  be  entertained  on  this  point,  I  have  thought  it  more  advisable 
to  mention  them.  The  student  will  find  some  pertinent  observations  concern- 
ing them,  in  a  paper  by  Dr.  Musgrave,^  and  in  Dr.  Currie's  pamphlet.7 

In  excessive  doses  :  acute  imisoning. — When  large  doses  of  some  of 
the  soluble  salts  of  mercury  have  been  swallowed,  ,i7a.v)fro-£?y/<!(?;7V«.s  is  produced. 
The  patient  complains  of  an  acrid  styptic  taste  in  the  mouth,  a  feehng  of 
burning  and  tightness  in  the  throat;  the  face  is  usually  flushed  and  sometimes 
swollen,  violent  vomiting  and  purging  (frequently  of  bloody  matters)  soon 
come  on,  the  vomiting  being  increased  by  everything  taken  into  the  stomach  ; 
oftentimes  there  is  irritation  of  the  urinary  passages,  and  sometimes  even 
suppression  of  the  urine ;  the  pulse  is  small,  frequent,  and  contracted  ;  the 
respiration  difficult;  the  extremities  cold.  In  some  cases  salivation  is 
produced ;  this  seldom  comes  on  during  the  first  24  hours,  and  is  seldom 
delayed  beyond  the  fourth  day.  Towards  the  termination  of  the  case,  some 
disorder  of  the  cerehro-spinal  system  supervenes,  such  as  shght  drowsiness 


•  Mathias,  op.  cit. ;  aad  Dieterich,  op.  dt. 
'  Land.  Med.  Gaz.  iii.  312. 

3  Sir  A.  Cooper,  Lectures  on  Surgery,  in  Lancet,  iv.  42 ;  Carmichael,  On  Venereal  Diseases 
p.  165,  et  seq.  2d  edit. 

Uietericli,  op.  cit.  p.  376. 

*  Mr.  Travers  (Further  Inqidry  concermng  Constitutional  Irritation,  p.  87)  saj  s,  mcrcui  ial 
cachexia  is  characterised  "  hy  irritable  circulation,  extreme  pallor  and  emaciatiou,  an  acute  and  rapid 
hectic,  and  an  almost  invariable  termination  in  phthisis.' 

"  EdinI).  Med.  and  Surg.  Journal,  vol.  .\xviii. 

"  Examination  of  the  Prejudice  commonly  entertained  against  Mercury. 
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or  stupor,  or  even  coma ;  tremors  and  twilchings  of  the  muscles,  and  some- 
times even  violent  convulsions ;  in  some  cases  paraplegia.  These  symptoms 
terminate  in  death.  Post-mortem  examination  discovers  inflammation  (and 
its  consequences)  of  the  gastro-intestinal  membrane. 

Til  KOiiY  OF  THE  Action  OF  Mkrcury.— There  are  many  disputed  points 
connected  with  the  action  of  mercurials,  which  it  will  be  convenient  to  examine 
under  this  head. 

1.  Absorption  of  mercury.— the  external  or  internal  use  of  mercury  this 
metal  becomes  absorbed,  and  is  subsequently  either  deposited  in  some  of  the 
solids  of  the  body,  or  thrown  out  of  the  system  by  some  of  the  excretories.'^ 

The  accuracy  of  this  statement  is  proved  by  the  following  facts :  

a.  Mercury  has  been  detected  in  the  blood  by  Zeller,  Buchner,  Scbubarth,'  Colson,^  and 
Dieterich.  It  appears  to  be  in  such  intimate  combination  with  this  vital  fluid  that  it 
cannot  be  recognised  by  the  ordinary  tests.  Destructive  distillation  is,  iu  most  cases, 
necessary  for  its  detection. 

^.  Mercury  has  been  found  in  the  secretions,  viz.  in  the  perspiration,  the  saliva,  the 
gastro-intestinal  secretion,  the  bile,  the  urine,  and  the  fluid  of  ulcers.^  The  blackening 
of  the  skin,  mentioned  both  by  Harrold^  and  Rigby,^  as  having  occurred  in  consequence 
of  the  use  of  mercury  subsequent  to  the  employment  of  sulphur,  establishes  the  existence 
of  mercury  in  the  cutaneous  transpiration.  The  sulphur  and  the  mercury  were  thrown 
out  of  the  system  by  the  skin,  and  immediately  they  were  out  of  the  sphere  of  the  vital 
powers  they  entered  into  union  and  formed  the  black  sulphuret  of  mercury,  which  was 
deposited  on  the  integument  in  a  pulverulent  form. 

7.  Mercury  has  been  found  in  the  regtdine  state  in  the  organic  solids,  viz.  iu  the  bones, 
brain,  liver,  synovial  capsules,  the  pleura,  the  humours  of  the  eye,  the  cellular  tissue,  the 
lungs,  &c.^   In  what  part  of  the  system  reduction  is  eifected,  has  not  been  made  out. 

2.  The  consiitutional  effects  of  mercury  are  consequences  of  its 
absorption.  Por,  in  the  first  place,  mercurials  affect  the  general  system,  to 
whatever  part  of  the  body  they  may  be  applied,  whether  to  the  mucous 
membranes,  the  cutaneous  system,  or  the  cellular  tissue,  or  injected  into 
the  veins.  Secondly,  the  action  of  mercurials  on  the  system  is  promoted  by 
agents  which  augment  absorption,  and  is  checked  by  those  which  diminish 
absorption. 

3.  After  absorption,  mercury  effects  changes  in  the  qualities  of  the 
blood,  and  in  the  actio)),  of  the  whole  orga)iisation,  but  especially  the 
apparatus  of  organic  life.  Soon  after  salivation  has  been  estabhshed,  tlie 
blood  exhibits  an  inflammatory  crust.  At  a  later  period  its  colour  deepens,  and 
its  coagulability  is  diminished ;  the  jDi'oportion  of  clot,  and  therefore  of  fibrin, 
to  serum  becomes  smaller.  "The  formation  of  albumen  and  mucus,"  says 
Dieterich,^  "sinks  to  that  of  serum;  the  whole  organic  formation  of  the 
patient  is  less  consistent  and  cohesive. The  same  authority  also  tells  us, 
that  under  the  influence  of  mercurv  the  electrical  condition  of  the  blood 


'  Oesterlen  has  shown  that  the  globules  of  mercury  contained  in  mercurial  ointment  become 
absorbed,  and  be  has  detected  them  in  the  viscera  and  secretions.  He  also  delected  globules  of  the 
metal  in  the  secretions  after  the  use  of  calomel  (Wunderlich  uud  Roser's  Archiv,  ii.  4.  Quoted  by 
Dr.  Buchheim). 

^  Quoted  by  Dr.  Christison,  On  Foisoiis,  3d  edit.  p.  3GG. 

^  Arch.  Gen.  xii.  68. 

"*  Christison,  Colson,  and  Dieterich,  op.  oil. 
'•'  Meckel's  Archiv,  iii.  532. 
"  Land.  Med.  Rap.  April  1837. 

^  Christison,  op.  cit. ;  Wibmer,  Wirlcaiig  d.  Arx/ieim.  iii.  85  ;  Colson  and  Dieterich,  op.  oil. 
"  Oji.  cU.  80. 
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chan-es  from  the  negative  (liealthy)  state  to  tliat  of  positive.  According  to 
Dr.  Earre,^  it  diminishes  the  number  of  red  globules  of  the  blood,  i  le 
evacuations  from  all  the  secreting  and  exhaling  organs  especially  Irora  tne 
mucous  follicles  and  salivarv  glands,  are  much  increased.  Ihe  secretion  oi 
bile  is  also  promoted.  Dr.  Wilson  Philip^  says,  "  mercury  has  a  specihc 
operation  on  the  liver, -a  power  not  merely  of  exciting  its  functions  but 
of  correcting  the  various  derangements  of  that  function  m  a  way  which  it 
does  not  possess  with  respect  to  any  other  organ,  and  which  no  other  medicine 
possesses  with  respect  to  the  liver."  I  confess  T  am  not  acquainted  with  any 
facts  warranting  this  broad  assertion.  The  purgative  effects  of  mercury  arise 
partly  from  the  increased  secretion  of  bile,  and  partly  from  the  stimulus  given 
to  the  mucous  lining  of  the  alimentary  tube ;  more  particularly  to  its  follicular 
apparatus.  The  fiervo//s  system  appears  also  to  be  specifically  affected  by 
mercurials.  This  is  to  be  inferred  partly  from  the  effects  produced  m  those 
who  are  subjected  to  the  vapours  of  this  metal,  such  as  the  shaking  palsy,  &c. 
and  partly  from  the  effects  of  the  soluble  salts,  when  given  in  enoruious  doses. 
The  heart  and  lunqs  are,  in  some  cases,  remarkably  affected.  This  was  par- 
ticularly observed  by  Sir  Benjamin  Brodie^  in  his  experiments  on  animals 
with  corrosive  sublimate;  as  also  by  Smith,  Orfila,  and  Gaspard._  The 
affection  of  the  urinary  organs  in  poisoning  by  corrosive  sublimate  is  also 
not  to  be  overlooked. 

4.  The  nature  of  the  influence  exercised  hy  mercury  over  the  organism 
has  been  a  fertile  source  of  discussion.  One  class  of_  writers  has  regarded  it 
as  mechanical,  a  second  as  chemical,  a  third  as  dynamical. 

a.  Mechanical  hypothesis.— Ksix-a.G*  and  Barr/  fancied  that  mercury  acted  by  its  weiofht, 
its  divisibility,  and  its  mobility ;  and  thus  getting  into  the  blood,  separated  its  globules, 
rendered  it  more  fluid  and  fit  for  secretion,  made  the  lymph  thinner,  and  overcame  any 
existing  obstructions.  .  n 

^.  Chemical  hypothesis.— ^ome  have  advocated  the  chemical  operation  of  mercurials, 
and  have  endeavoured  to  explain  their  curative  powers  in  the  venereal  disease  by  reference 
to  their  chemical  properties ;  but  without  success.  Thus  Mitie,  Pressevin,^  and  Swediaur,'' 
assumed  tUat  mercury  acted  chemically  on  the  syphilitic  poison,  as  acids  and  alkalies  do 
on  each  other ;  while'  Girtannei^  supposed  that  the  efficacy  of  mercurials  depended  on  the 
oxygen  they  contain.  To  both  hypotheses  the  same  objection  appUes  :  if  they  were  true, 
the  larger  the  quantity  of  mercury  used,  the  more  effectually  would  the  venereal  disease 
be  cured.  Now  this  is  not  found  to  be  the  case.  Dr.  CuUen'  endeavoured  to  account 
for  the  action  of  mercury  on  the  salivary  glands,  in  preference  to  other  organs,  by  assum- 
ing that  it  has  a  particular  disposition  to  unite  with  ammoniacal  salts,  with  which  it 
pa'sses  off  by  the  various  excretions  :  and  as  the  saliva  was  supposed  to  contain  more  of 
these  salts  than  other  secretions,  he  thus  accounted  for  the  larger  quantity  of  mercuiy 
which  passed  off  by  these  glands,  and  which,  being  in  this  way  applied  to  the  excretories, 
occasioned  salivation.    But  the  whole  hypothesis  falls  to  the  ground  when  it  is  known 


^  Ferguson's  Assays  on  the  Diseases  of  Women,  part  i.  p.  216. — "A  full  plethoric  woman,  of  a 
purple  red  complexion,  consulted  me,"  says  Dr.  Farre,  "  for  hemorrhage  from  the  stomach  de- 
pending on  engorgement,  without  organic  disease.  I  gave  her  mercury,  and  in  six  weeks  blanched 
her  as  white  as  a  lily." 

2  On  the  Influence  of  Minute  Doses  of  Mercury,  p.  14. 

3  Phil.  Trans,  for  1812. 
••  Be  Morb.  Ven.  ii.  149. 

*  Medical  Transactions,  i.  25. 

*  Quoted  by  Richter,  Ausf.  Arzneim.  iv.  305. 

7  Practical  Observations  on  Venereal  Complaints. 

*  Abhandl.  u.  d.  Fener.  Krankh. 

''  Treat,  of  the  Mat.  Med.  ii.  446. 
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that  rnercury  lias  no  "  particular  disposition"  to  unite  with  animoniacal  salts  •  and  that 
even  if  It  had,  other  secretions  are  as  ahundantly  supplied  with  these  salts  as' the  saliva 
Dr.  John  Murray  su bs  itutcd  anotlier  hypotliesis,  but  equally  objectionable  •  mercurv 
says  he,  cannot  pass  oil  by  the  uniie,  because  of  the  phosphoric  acid  contained  in  this  fluid 
and  which  would  form,  with  the  mercury,  an  insoluble  compound.    It  must,  therefore  be 
thrown  out  of  the  system  by  other  secretions,  particularly  oy  the  saliva,  which  facilitates 
this  transmission  by  the  afiTmity  which  the  muriatic  acid,  the  soda,  and  the  ammonia  of 
the  secretion  have  for  the  oxide  of  mercury,  and  by  which  a  compound  soluble  in  water 
is  tormed.    I  he  answer  to  this  hypothesis  is,  that  mercury  is  thrown  out  of  the  system 
by  the  urine,  and  probably  m  larger  quantity  than  by  the  saliva;  secondly,  the  saUva  also 
contains  phosphatic  salts,  according  to  Tiedemann  and  Gmelin. 

y.  npiumical  hi/pothesis.—^ome  writers  have  principally  directed  their  attention  to  the 
quality  ot  the  eliect^s  induced  by  mercury,  and  have  termed  this  mineral  stimulant,  sedative 
both  stimulant  and  sedative,  tonic  or  alterative.  Those  who  assume  mercury  to  be  a 
stimulant  ov  excitant  are  not  agreed  as  to  whether  one  or  more  parts  or  the  whole  system 
are  stimulated,  and  if  particular  parts,  what  these  are.  Thus  Hecker  fixes  on  the  lym- 
phatic system,  Schone  on  the  arterial  capillary  system,  Reil  on  the  nerves.^  The  simple 
answer  to  all  of  them  is,  that  other  stimulants  are  not  capable  of  producing  the  same  effects 
on  the  constitutioa  as  mercury ;  nay,  are  fi-equently  hurtful  in  the  very  cases  in  which 
this  metal  is  beneficial. 

On  the  other  hand,  Conradi,  Bertele,  and  Horn,^  consider  it  to  be  a  weakening  agent 
ov  sedative.  Hence  those  who  adopt  this  hypothesis  must  assume  that  the  diseases  in 
which  mercury  is  beneficial  are  of  a  phlogistic  or  hypersthenic  character;  and  that 
syphilis,  therefore,  is  of  this  kind,— an  explanation  not  at  all  satisfactory,  nor  consistent 
with  facts.  Of  late  years  the  sedative  operation  of  some  of  the  mercurial  preparations 
(calomel  and  mercurial  ointment)  has  been  assumed  (particularly  by  our  countrymen 
practising  in  the  East),  from  the  circumstance  that  these  agents  allay 'vomiting  and  diar- 
rhoea in  yellow  fever,  cholera,  and  other  dangerous  diseases.  But  even  admitting  that 
mercurials  do  produce  these  effects,  this  is  hardly  a  sufiacient  ground  for  denominating 
them  sedatives. 

Some  think  that  mercurials  in  small  or  moderate  doses  arc  stimulants,  but  in  excessive 
doses  sedatives;  and  that  this  sedative  operation  is  common  to  all  substances  when  em- 
ployed in  large  quantities.  This  is  the  opinion  of  Dr.  Wilson  Philip.^  Dr.  Murray^  calls 
mercury  a  tonic ;  Vogt^  terms  it  an  alterative  resolvent ;  Sundelin"  places  it  among  the 
resolvent  alteratives  under  the  designation  of  Hquefacient  {verfliissigende).  Mr.  Hunter^ 
accounts  for  its  beneficial  effects  in  syphilis,  by  saying  it  produces  an  irritation  of  a  dif- 
ferent kind  to  that  caused  by  the  venereal  disease,  and  that  it  counteracts  the  latter  by 
the  diseased  action  of  the  living  parts.. 

In  my  opinion  mercury  is  an  alterative,  and  a  liquefacient  spansemic  (see  ante,  p.  179). 

Uses.  1.  of  Metaiuc  Mercury.  —  Liquid  mercnrj  has  been  used  as  a 
chemical  agent  to  dissolve  silver  coins  which  have  been  swallowed ;  and 
as  a  mechanical  agent  to  remove  obstructions  of  the  bowels  :  for  example, 
intussusception,  or  intestinal  invagination.  But  neither  theory  nor  experience 
seems  favourable  to  its  use  in  tlie  latter  case ;  for  in  the  greater  number  of  cases 
■  the  intussusception  is  progressive — that  is,  the  superior  portion  of  the  gut  is 
insinuated  into  the  lower  portion,  and  therefore  the  pressure  of  the  metal  on  the 
sides  of  the  intestine  cannot  give  relief ;  and  even  in  cases  of  retrograde  intus- 
susception— that  is,  where  the  lower  portion  of  the  bowels  passes  into  the  upper, 
mercury,  instead  of  pressing  the  intussuscepted  portion  back,  might  push  it 
farther  on,  by  getting  into  the  angle  of  reflection  between  the  coutaining  and 


'  llicliter,  op.  cit.  v.  306. 

Quoted  by  Richter,  op.  cit.  v.  307. 
^  Op.  cit. 

3  St/st.  of  Mat.  Med. 
*  Fliarmakodi/namik. 
^  IfeUmiitellehre. 

"  'IVeatise  mi  the  Venereal  Disease. 
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inverted  gut.i  Laf^tly,  water,  which  had  been  "boiled  with  mercury  {aqua 
mercurialis  cocta\  was  at  one  time  used  as  an  anthelmintic  3  but  it  the 
metal  be  pure,  the  water  takes  up  no  appreciable  quantity  of  it.  Moreover, 
it  would  appear  that  mercury  has  uo  particular  anthelmintic  powers  :  tor 
persons  who  were  salivated  have  not  been  freed  from  their  worms,  and 
Scopoli  very  frequently  found  ascarides  in  the  workers  of  the  quicksilver 
mines  of  Idria.^  .  . 

Admd^istkation.— When  taken  internally,  it  has  been  administered  in 
various  doses,  from  an  ounce  to  a  pound  or  more. 

2.  Of  the  Preparations  of  Mercury. — As  errhwes  or  emetics,  mercurials  are 
never  resorted  to  now,  though  formerly  the  sitbstdphate  was  used  for  these 

purposes.  ■  ^• 

As  alteratives,  they  are  given  in  small  doses  in  various  chronic  diseases  ; 
such,  for  example,  as  dyspepsia,  gout,  chronic  skin  diseases,  and  scrofula. 
Calomel  is  said  to  be  less  beneficiaras  an  alterative  than  blue  pill,  on  account 
of  its  more  irritating  action  on  the  bowels.  The  hydrargyrum  cum  cretd  is 
an  excellent  alterative,  especially  for  children. 

Certain  preparations  of  mercury  (as  blue  pill,  calomel,  and  the  hydrargy- 
rum cum  cretd)  are  employed  as  purgatives.  They  promote  secretion  from 
the  mucous  follicles  of  the  intestines,  from  the  liver,  and  the  pancreas.  _  They 
are  rarely,  however,  used  alone ;  being,  in  general,  either  combined  with,  or 
followed  by,  other  cathartics  (as  jalap,  senna,  colocynth,  or  the  saline  purga- 
tives). Thus  it  is  a  common  practice  to  exhibit  a  blue  pill  or  calomel  at 
night,  and  an  aperient  draught  the  following  morning :  the  object  being  to 
allow  the  pill  to  remain  as  long  as  possible  in  the  bowels,  in  order  that  it  may 
the  more  effectually  act  on  the  liver.  Mercurial  purgatives  are  administered 
for  various  purposes  ;  sometimes  as  anthelmintics,  sometimes  to  assist  in  eva- 
cuating the  contents  of  the  alimentary  canal,  but  more  commonly  with  the 
view  of  promoting  the  secretions,  particularly  of  'the  liver,  or  of  producing 
counter-irritation,  and  thereby  of  relieving  affections  of  other  organs,  as  the 
skin  or  head. 

The  great  value  of  mercurials  is  experienced  when  they  are  given  as 
sialogogues.  Formerly  it  was  supposed  that  the  beneficial  effects  of  mercury 
were  proportionate  to  the  degree  of  ptyahsm ;  and  thus,  to  eradicate  particular 
affections,  it  was  thought  necessary  to  cause  the  evacuation  of  a  given  quan- 
tity of  saliva.  "I  have  heard,"  says  Dr.  Wilson  Phihp,^  "the  late  Dr. 
Monro,  of  Edinburgh,  state  the  quantity  of  sahva  which  must  be  discharged 
daily  to  eradicate  particular  affections."  Modern  experience  has  proved  the 
incorrectness  of  this  notion ;  and  we  now  rarely  find  it  necessary  to  excite  a 
high  degree  of  salivation ;  indeed,  frequently  it  would  be  prejudicial,  but  we 
sometimes  find  it  requisite  to  keep  up  this  effect  for  several  weeks,  particu- 
larly in  diseases  of  a  chronic  character. 

a.  ProducUon  of  sore  month  and  salivation. — One  of  the  most  efficacious  methods  of 
putting  the  system  under  the  influence  of  mercury  is  friction  with  the  unguentum  hydrar- 
f/ijri ;  but  the  troublesome  and  unpleasant  nature  of  the  process  is  a  strone  objection  to ' 
it  in  practice,  more  especially  in  venereal  diseases,  in  which  patients  usually  desire  secrecy. 

'  Hunter,  Transactions  of  a  Society  for  the  Improvement  of  Medical  and  Chiiurgical  Knowledge, 
i.  103.' 

2  Brenser,  Sur  les  Vers  Intest,  428. 

3  Op.  cit.  p.  19. 
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Pull  du-echons  for  its  employment  will  be  given  hereafter  (vide  JJng.  Eydrarayrt).  In 
the  year  17/9,  Mr.  Clare'  proposed  a  new  method  of  causing  salivation  bv  fnction  and 
which  consists  lu  rubbing  two  or  three  grains  of  calomel,  or  the  suboxide  of  mercurv 
on  the  inner  surface  of  the  cheeks  and  gums.  It  is  said  that  the  metal  quickly  becomes 
absorbed,  and  causes  salivation,  and  if  care  be  taken  not  to  swallow  the  saliva  diarrhosa 
docs  not  occur.  Notwithstanding  that  Hunter,  Cruikshank,  and  others,  have  tried  this 
plan,  and  reported  favourably  of  it,  and  that  it  is  free  from  the  objections  made  to  the  use 
ot  mereunal  omtmeut,  it  has  never  been  a  popular  remedy.  Fumirjalion ,  as  a  means  of 
aitectnig  the  general  system,  is  an  old  method  of  treating  venereal  diseases  Turner^ 
employed  for  this  purpose  cinnabar ;  Lalouette^  calomel ;  and  the  late  Mr.  Abemethv^ 
the  suboxide.  Mr.  CoUes^  has  frequently  seen  fumigation  fail  in  exciting  salivation 
He  says,  an  easy  method  of  fumigating  any  part  is  by  using  mercurial  candles  (composed  of 
cinnabar  or  oxide  of  mercury,  mixed  with  melted  wax,  with  a  wick,  and  burnt  under  a 
curved  glass  funnel.)  Baume  used  mercurial  pediluvia  to  excite  salivation,  composed  of 
nalt  a  gram  of  corrosive  sublimate  dissolved  in  a  pint  of  distilled  water,  and  in  a  solution 
of  this  strength  the  patient  immersed  his  feet  for  the  space  of  two  hours ;  several  objec- 
tions, however,  exist  to  the  practice,  which  has  been  rarely  followed.  Upon  the  whole, 
the  most  convenient  mode  of  producing  salivation  is  by  the  internal  use  of  mercurials, 
particularly  of  those  preparations  which  are  mUd  in  their  local  action,  as  blue  pill,  calomel, 
and  the  hydrargyrum  cum  creta. 

B.  Treatment  before  and  during  salivation.  —  Formerly  the  use  of  mercurials  was  preceded 
by  antiphlogistic  measures,  such  as  blood-letting,  purging,  warm  bathing,  and  low  diet, 
but  they  are  now  rarely  resorted  to,  though  useful  by  facilitating  absoi-ption.  Mr. 
Colles"  thinks  that  these  preparatory  measures  have  been  improperly  omitted,  aTxi  that 
the  want  of  them  has,  of  late  years,  contributed  to  bring  this  valuable  remedy  into  much 
disrepute— in  which  opinion  I  am  disposed  to  join  him.  Occasionally  great  difficulty  is 
experienced  in  affecting  the  mouth,— a  circumstance  which  may  arise  from  the  irritable 
condition  of  the  bowels  :  and  when  this  is  the  case,  inunction  should  be  resorted  to,  or 
opium  or  vegetable  astringents  conjoined.  Sometimes,  however,  the  system  appears  in- 
susceptible to  the  influence  of  mercury,  and  this  may  arise  from  idiosyncrasy,  or  from  the 
presence  of  some  disease,  particularly  fever.  Emetics  and  blood  letting '  are  useful  in 
these  eases,  as  they  promote  absorption;  and  as  the  influeuce  of  the  former  depends  on 
the  state  of  nausea  produced,  tartar  emetic  will  be  the  best  vomit,  since  it  is  the  most 
jpowerful  nauseant.  Varying  the  mode  of  administering  the  mercury  will  also  sometimes 
facilitate  its  operation  upon  the  system  :  thus,  if  it  have  been  employed  internally,  inunc- 
tion should  be  tried,  and  vice  versa. 

Duj-ing  the  time  that  the  patient's  mouth  is  sore,  he  should,  if  possible,  confine  himself 
to  the  house,  use  warm  clothing,  avoid  exposure  to  cold,  take  light  but  nourishing  food, 
and  regulate  the  state  of  his  stomach  and  bowels.  Mr.  Hunter  thought  that  during  a 
mercurial  course  the  manner  of  living  need  not  be  altered,  but  Mr.  Colles^  has  properly, 
I  think,  objected  to  this.  If  the  discharge  become  excessive,  or  ulceration  of  the  gums 
take  place,  the  further  use  of  mercury  is  of  course  to  be  stopped ;  and  in  order  to  mode- 
rate the  effect  already  produced,  the  patient  should  be  freely  exposed  to  a  cold  but  dry 
air,  use  purgatives  and  opium,  and  wash  his  mouth  with  some  astringent  and  stimulating 
liquid.  I  have  generally  employed,  as  a  gargle,  a  solution  of  the  chloride  of  soda  or  of 
lime  ;  but  in  the  absence  of  these,  a  solution  of  alum,  or  of  sulphate  of  copper,  may  be 
used.  Dr.  Watson^  observes  that  "when  the  flow  of  saliva,  and  the  soreness  of 'the 
gums,  form  the  chief  part  of  the  grievance,  I  have  found  nothing  so  generally  useful  as  a 
gargle  made  of  brandy  and  water ;  in  the  proportion  of  one  part  of  brandy  to  four  or  five 
of  water."  With  regard  to  internal  remedies,  I  have  no  confidence  in  any  as  having  a 
specific  power  of  stopping  salivation,  though  iodine,  sulphur,  nitre,  and  other  substances. 


'  Ussay  on  the  Cure  of  Abscesses  hy  Caustic ;  also,  a  New  Method  of  Introducing  Mercury  into 
the  Circulation,  1799. 

"  On  the  Venereal  Disease. 

'  Fouvelle  M&lhode  de  trailer  Us  Malad.  Viner.  1776. 

Surgical  and  Physiological  Essays. 
*  Op.  cit.  p.  58. 

"  Practical  Observations  on  the  Venereal  Disease,  p.  28.  • 
7  Op.  cit.  p.  34. 

«  Lond,  Med.  Gaz.  Dec.  25,  1840. 
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have  been  strongly  recommended.    Sometimes  sulphate  of  quina  is  administered  with 
"^T^jJm  during  salivatiou.-Occ.sMlj,  during,  salivation,  certain  effects  result 
from  mercury,  which  are  in  lio  way  necessary  or  useful  m  ^J^'^'^^^^'^^lZ^^ 
on  the  contrary,  some  of  them  are  highly  prejudicial.    Thus,  sometimes  ^^^^l'^^^^^ 
miion,  with  ulceration  of  the  gums,  takes  place,  as  already  noticed :  ^"^/"^'^f  Jj^^J^J 
gastro-intestinal  irritation  (or  actual  inRammation)  comes  on,  ^hich  may  recuire 
Suspension  of  the  use  of  mercury,  or  its  employment  by  way  of  inunction  o^  i^s  comoi 
nation  with  opium  or  vegetable  astringents.    1  have  akeady  noticed  f  >^''''XX\c  Zd. 
curiale,  the  mercurial  erethym.  of  Pearson,  as  other  occasional  effects,    in  leewe  au 
irritable  habits,  mercury  sometimes  disposes  sores  to  slough    O^''^^^^^^  ^''^^f.^.  °f 
metastasis  of  the  merciirial  irritation  is  observed:  thns,  swallowmg- a  large  quauti^^^^^^^^ 
cold  water,  or  exposing  the  body  to  cold  and  moisture,  has  caused  ^^^^Y^^^^^^^l T^^X 
of  salivation,  attended  with  violent  pains  or  convulsions,  or  great  i^^Jl^ability  ot  stomacn 

8.  Curative  action  of  salivation. -T^oxxz"^  no  snrgeon  ascribes,  the  ^^^-^^^^^^f  J^J^?' 
mercury  to  the  salivation,  yet,  without  this  effect,  the  curative  influence  is  ^ot  usua  y 
observed.  Hence,  though  the  one  cannot  be  considered  to  stand  to  other  in  tne 
relation  of  cause  and  effect,  yet  the  two  are  usually  contemporaneous  :  so  that  ^^aen  we 
faU  to  induce  some  affection  of  the  mouth,  we  do  not  observe  the  beneficial  eflects  ot 
mercmy. 

Having  offered  these  general  remarks  on  salivation  as  a  remedial  agent,  I 
proceed  to  notice  its  use  in  particular  diseases.^  .-i  •t+ 

a.  -pever.—\i  has  been  said  that  salivation  diminishes  the  susceptibility 
to  the  contagion  of  fever,  whether  common  or  specific;  but  that  it  is  not  an 
absolute  preventive  is  shown  by  the  fact,  that  patients  under  the  lull  intiuence 
of  mercury  have  caught  fever  and  died  of  it,  as  will  be  found  noticed  by  my 
friend  Dr.  Clutterbuck,  in  his  Inquiry  into  the  Seat  atid  Nature  of  J^ever. 


'  On  this  subject  consult  Colles,  op.  cit.  p.  31. 

'■^  The  following  are  Dr.  Farre's  rules  for  the  exhibition  of  mercury  (Ferguson,  op.  supra  at. 

^  "  1.  Never  to  give  mercury  when  there  is  an  idiosyncrasy  against  it."  The  following  case  is 
illustrative  of  the  danger  of  neslectiug  this  advice  : — 

"  A  patient  of  Mr.^G.'s,  of  the  Borough,  desired  him  never  to  give  her  any  mercury,  as  that  drug 
was  a  poison  to  her  whole  family,  to  which  he,  without  arguing  the  point,  at  once  assented.  In 
Mr.  G.'s  absence,  the  late  Mr.  C.  was  consulted  as  to  some  trifling  disorder  of  the  bowels,  and,  not 
knowing  the  peculiarity  of  Ms  patient's  constitution,  prescribed  two  grains  of  calomel.  The  next 
morning  the  lady  showed  the  prescription  to  Mr.  C,  saying  that  she  was  sure  she  had  taken 
mercury,  as  she  felt  it  in  her  moulh.  In  a  few  hours  ptyalisra  ensued;  in  consequence  of  which 
she  lost  her  teeth,  her  jaw  exfoliated,  and  she  ultimately,  after  a  succession  of  ailments,  died,  in 
about  two  years." 

"  2.  Mercury  should  be  used  in  all  active  congestions— pyrexia,  phlogosis,  phlegmon,  ophthalmia, 
strabismus,  cynanche  laryngca,  cynanche  traohealis,  pneumonia,  and  in  all  inflammatory  diseases. 
In  the  adhesive  stages  of  "dysentery,  in  the  phlegmasiEC,  where  there  is  inflammation  with  power,  in 
tetanus,  hemiplegia,  paraplegia,  neuralgia,  in  their  states  of  active  congestion. 

"  3.  Mercury  is  hurtful,  or  doubtful — in  the  malignant  or  asthenic  forms  of  pyrexia,  where  there 
is  low  delirium ;  but  in  phrenitis,  and  in  that  peculiar  form  of  it,  the  coup  de  snleU,  it  is  most 
effectual.    It  is  hurtful  in  tetanus  fi-om  punctured  wound,  and  in  all  cases  of  irritable  disease. 

"  In  idiopathic  iritis,  it  is  as  effectual  as  bark  in  ague ;  but  in  the  traumatic  it  is  injurious,  aa  it 
interferes  with  the  closing  of  the  vessels  by  adhesive  inflammation:  hence,  in  all  hemorrhages,  vvhere 
the  orifices  of  vessels  require  to  be  closed,  it  is  hurtful. 

"  In  the  hemiplegia  of  lesion,  in  asthenic  paraplegia,  in  the  neuralgia  of  irrilalion,  it  is  bad.  Poor 
Pemberton  was  three  times  salivated  for  tic  douloureux,  and  three  times  the  worse  for  it. 

"  It  is  hurtful  in  the  inveterate  forms  of  scrofulous  ophthalmia,  though  useful  in  the  early  stage. 
It  is  bad  in  the  amaurosis  of  depletion. 

"  It  is  useful  in  puerperal  peritonitis,  ar.d  hurtful  in  the  typhoid  form  of  it ;  as  also  in  the  ulce- 
rative stage  of  dysentery. 

"  In  general,  it  is  doubtful  in  the  suppurative  stages  of  inflnmmation,  and  in  all  erysipclntous  and 
erythematous  inflammations,  or  those  tending  to  gangrene.  It  is  hurtful  in  all  cases  of  pure  asthenia 
from  deficiency  of  red  blood." 

vol,.  I.  3  M 
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I  have  several  times  used  mercurials  as  sialogogues  in  fever ;  I  believe  for 
the  most  part,  with  advantage.    I  have  only  used  them  when  there  was  some 
marked  local  determination  or  inflammatory  condition.    I  have  seen  several 
fatal  cases  of  fever  in  which  mercurials  were  used  profusely  without  having 
any  effect  on  the  mouth;  but  in  other  instances,  in  which  the  mouth  became 
aflected,  recovery  took  place.    My  experience,  therefore,  agrees  with  that  of 
Dr.  Copland,!  namely,  that  death,  after  salivation  has  been  established,  is  very 
rare.    Wliether  the  recovery  was  the  consequence  of  the  mercurial  action,  or 
the  salivation  the  result  of  the  mitigation  of  the  disorder,  as  Dr.  Bancroft^  and 
Dr.  Graves3  assert,  cannot  be  positively  proved,  though  1  think  tlie  first  more 
probable.    Dr.  Graves*  declares  the  use  of  mercury  in  fever  to  be  both  in- 
judicious and  unnecessary,  unless  inflammation  of  some  organ  be  set  up.  Dr. 
Macartney ,5  on  the  other  hand,  says,  in  no  single  instance  have  I  known  it 
[mercury]  fail  in  arresting  the  progress  of  the  disease,  provided  the  fever  be 
not  combined  with  visceral  affections,  or  characterised  froin  the  beginning  with 
unusual  prostration  of  strength."    The  great  indisposition  of  the  system  in 
fever  to  take  on  the  mercurial  action,  is  frequently  a  most  annoying  circum- 
stance.   It  may  sometimes  be  overcome  by  the  employment  of  mercurials  both 
internally  and  externally.    Mr.  Lempriere,^  who  practised  in  Jamaica,  finding 
that  calomel  was  often  exhibited  in  immense  quantities  without  exciting  any 
apparent  action,  was  induced  to  employ  corrosive  subhmate  in  doses  of  the 
eighth  part  of  a  grain,  with  the  addition  of  ten  drops  of  laudanum,  and  this 
quantity  was  repeated  every  hour  until  some  affection  of  the  mouth  was 
observed,  or  until  the  more  alarming  symptoms  had  considerably  abated. 
_  The  beneficial  influence  of  mercurials  has  been  more  particularly  expe- 
rienced in  the  fevers  of  warm  climates,  especially  those  of  the  East  Indies.7 
It  has  been  said  by  several  writers,^  that  in  the  yellow  fever  of  the  West 
Indies  its  beneficial  effects  are  not  equally  evident. 

13.  Inflammation. — Of  late  years  various  forms  of  inflammation  have  been 
most  successfully  combated  by  the  use  of  mercury.  Hence  this  mineral  is 
termed  an  antiphlogistic.  We  are  principally  indebted  to  Dr.  Hamilton,^ 
Dr.  Yeats,io  Dr.  Wright,!^  and  Rambach,!^  for  its  introduction  into  use  in  this 
form  of  disease.  It  is  principally  valuable  in  adhesive  inflammation,  to  stop, 
control,  or  prevent  the  effusion  of  coagulable  lymph.  On  the  other  hand,  it 
may  prove  injurious  in  erythematous,  scrofulous,  malignant,  and  gangrenous 
inflammation,  as  well  as  in  inflammation  accompanied  with  debility  or  great 
irritabiHty  of  the  nervous  system.  Its  curative  power  is  not  satisfactorily 
accounted  for  by  the  equalization  of  the  circulation,  the  augmentation  of  the 

^  Diet.  ofPract.  Med.  i.  929. 
^  On  Yellow  Fever. 
^  Lond.  Med.  Gaz.  xx.  147. 
"  Op.  cit. 

^  Treatise  on  Inflammation,  p.  162. 

*  Pracl.  Observ.  on  Diseases  of  the  Army  of  Jamaica, 
Johuson,  071  Diseases  of  Tropical  Climates,  pp.  32,  96,  97,  122,  &c.  &c.  3d  edit.;  Anneslcy, 
,Ori  the  Diseases  of  India,  p.  391,  2d  edit. 

**  Johnson,  op.  cit.  p.  87  ;  Bancroft,  On  Tellow  Fever ;  Musgrave,  Minb.  Med.  and  Surg.  Joum. 
xxviii.  40. 

"  Duncan's  Med.  Comm.  vol.  ix. 

Duncan's  Ann.  of  Med.  vol.  vii. 
"  Med.  Facts  and  Observ.  vol.  vii. 
'2  Dissert.  Usus  Mercurii  in  31orb.  Inflam.  1794, 
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secretions,  or  the  increased  activity  of  the  absorbents  caused  by  mercury,  it 
is  not  equally  serviceable  in  all  inflammations.  The  na  ure  oj  ^/^^/^^^'^"j.'J 
structure  of  the  organ  affected,  and  the  qualit,/  or  /and  of  inflammation, 
are  points  of  considerable  importance  as  affecting  its  use. 

Thus  it  appears  that  inflammations  of  membranous  tissues  are  mose 
principally  beneflted  by  a  mercurial  plan  of  treatment;  and  more  especial^ 
those  in  which  there  is  a  tendency  to  the  exudation  of  coagulable  lymph  or 
of  serous  fluid,-as  meningitis,  pleuritis,  pericarditis,  and  peritonitis  (parti- 
cularly  of  puerperal  women).    In  inflammation  of  the^  limng  membrane  ot 
the  air-tube,  but  more  especially  in  croup,  or,  as  it  is  sometimes  termed, 
plastic  inflammation  of  the  larynx,  mercury  is  one  of  our  most  valuable  reme- 
dies ;  and  as  this  disease  is  one  which  terminates  rapidly,  no  time  should  be 
lost  in  getting  a  sufficient  quantity  of  mercury  into  the  system.    Calomel  is 
usually  employed ;  but  when  the  bowels  are  very  irritable  the  hydrargyrum 
cum  cretd,  or  even  mercurial  inunction,  may  be  resorted  to.    In  iiijiamma- 
tion  of  the  tunics  of  the  eye,  particularly  iritis,  mercury  (next  to  bloodletting) 
is  the  only  remedy  on  which  much  confidence  can  be  placed ;  and  we  use  it 
not  merely  with  a  view  of  putting  a  stop  to  the  inflammatory  action,  but  also 
in  order  to  cause  the  absorption  of  the  effused  lymph.i    In  inflammation  ot 
the  synovial  membranes,  mercury  has  been  employed,  and  m  some  cases  with 
manifest  advantage.    In  dysentery,  mercury  has  been  extensively  used,  espe- 
ciaUy  in  warm  climates.    By  some,  calomel  has  been  employed  merely  as  a 
purgative  (Jackson,  BallingaU,  Bampfield,  and  Annesley) ;  by  others,  to 
produce  its  sialogogue  effects  (Johnson  and  Cunningham) .  i       •  - 

The  structure  of  the  organ  influences  the  effect  of  mercury  :  at  least  it  is 
well  known  that  this  mineral  is  more  beneficial  in  inflammation  of  certain 
organs  (especially  those  of  a  glandular  structure,  as  the  liver)  than  of  others; 
and  we  refer  it  to  some  peculiarity  in  the  structure  of  the  part  affected.  In 
hepatitis  of  either  temperate  or  tropical  climates  (particularly  of  the  latter), 
mercury  is  advantageously  employed.^  Blood-letting,  however,  should  be 
premised,  particularly  in  the  disease  as  usually  met  with  in  this  country. 
In  peripneumonia,  more  especially  when  hepatization  has  taken  place,  the 
best  effects  have  sometimes  resulted  from  its  use:  of  course  after  the  employ- 
ment of  blood-letting.  When  hepatization  has  taken  place.  Dr.  Davies^ 
recommends  the  use  of  blue  pill  and  opium.  In  acute  cases  I  prefer  calomel 
and  opium.  In  inflammation  of  the  substance  of  the  brain,  also,  mercury 
may  be  advantageously  resorted  to  after  the  usual  depletives. 

The  nature  or  quality  of  the  ififlammation  also  influences  the  effects, 
and  thereby  the  uses,  of  inercury.  Thus,  in  syphilitic  inflammation,  mercu- 
rials are  of  the  greatest  utility ;  less  so  in  rheumatic  inflammation ;  still  less 
in  scrofulous ;  and  most  decidedly  objectionable  in  cancerous  or  scorbutic 
diseases.  The  treatment  of  rheumatism  by  calomel  and  opium  was  proposed 
by  Dr.  Hamilton,*  and  has  found  many  supporters  ;^  and,  undoubtedly,  when 


1  Lawrence,  Lectures  on  Diseases  of  the  Eije,  ia  Lancet,  vol.  x.  p.  198;  Mackenzie,  0«  Diseases 
of  the  Eye,  2d  edit.  pp.  389,  394,  and  503. 

2  Sir  ia.mc?,WGx\g<dTiy  Medical  Sketches ;  Johnson,  On  Tropical  Climaies ;  Auucslcy,  On  Diseases 
of  India. 

3  Lectures  on  Diseases  of  the  Lungs,  &c.  p.  191. 
<  Op.  cit. 

*  Vide  Dr.  Hope,  Land.  Med.  Gaz.  xix.  815. 
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the  febrile  action  does  not  run  too  liigli,  or  when  the  pericardium  becomes 
affected,  calomel  and  opium,  preceded  by  blood-letting,  will  be  found  service- 
able. It  appears  to  be  best  adapted  to  tlie  fibrous  or  diffuse  form  of  the 
disease,  and  to  fail  in  the  synovial. i  The  scrofulous  habit  is,  for  the  most 
part,  unfavourable  to  the  use  of  mercury  given  as  a  sialogogue,  but  there  are 
cases  m  which  it  is  not  only  admissible  but  serviceable,— as  scrofulous 
ophthalmia,  when  of  an  acute  kind.  In  all  maladies  of  a  malignant  character 
(as  cancers  and  fungoid  diseases),  mercurials  are  highly  objectionable. 

y.  Venereal  diseases.— It  was  formerly  the  opinion  of  surgeons  that  the 
symptoms  of  the  venereal  disease  were  progressive,  and  never  disappeared 
until  mercury  was  administered ;  but  it  has  of  late  years  been  clearly  proved 
that  this  notion  is  erroneous  :  and  we  are  indebted  to  some  of  our  army  sur- 
geons,—namely,  to  Messrs.  Ferguson,  Eose,  Guthrie,^  Hennen,^  and  Bacot,* 
and  to  Dr.  Thomson^— for  showing  that  the  venereal  disease,  in  all  its  forms, 
mat/  be  cured_  without  an  atom  of  mercury.    Moreover,  it  is  fully  estabHshed 
by  the  experience  of  almost  every  surgeon,  that,  while  in  some  instances 
mercury  exercises  a  beneficial  influence  hardly  to  be  observed  with  respect  to 
any  other  disease  or  any  other  remedy,  yet  that  in  some  cases  it  acts  most 
-injuriously;  and  it  is  generally  supposed  that  many  of  the  bad  venereal  cases 
formerly  met  with,  arose,  in  great  part,  from  the  improper  use  of  mercury. 
It  is  a  point,  therefore,  of  considerable  importance  to  determine  what  cases 
are  best  adapted  for  a  mercurial,  and  what  for  a  non-mercurial,  method  of 
treatment ;  for,  in  admitting  the  possibility  of  a  cure  without  this  agent,  it 
is  not  to  be  inferred  that  the  method  is  either  eligible  or  expedient ;  nay, 
-the  very  persons  w^ho  have  proved  the  possibility,  admit  that  in  some  cases 
this  mineral,  given  so  as  to  excite  moderate  salivation,  is  advisable.  One 
fact  is,  I  think,  tolerably  weU  established,  namely,  that  the  cure  of  venereal 
diseases,  without  the  aid  of  mercury,  is  much  slower  and  less  secure  against 
relapses  than  by  a  mercurial  treatment.^     It  is  not  easy  to  lay  down 
rules  to  guide  us  in  the  selection  of  the  one  or  the  other  of  these  methods  of 
treatment.    Mr.  CarmichaeP  relies  principally  on  the  eruption,  and,  next  to 
this,  on  the  appearance  of  the  primary  ulcer ;  and  of  the  four  forms  of  the 
venereal  disease  which  he  has  described,  namely,  the  papular,  the  pustulary 
the  phagedenic,  and  the  scaly,  fuU  courses  of  mercury  are  required,  he  says, 
in  one  only,  namely,  the  scaly ;  in  which  the  primary  sore  is  the  Hunterian 
chancre  or  callous  ulcer,  and  the  eruption  partakes  of  the  characters  of  lepra  or 
psoriasis.    But  it  has  been  satisfactorily  proved  by  experiments  made  in  the  ' 
military  hospitals,  that  even  this  scaly  form  of  the  disease  may  get  well 
without  mercury;  and,  on  the  other  hand,  in  the  pustular  and  papular  forms, 
mercury  is  often  a  most  valuable  agent.  Hennen,  Eose,  Guthrie,  and  Thomson, 
advise  the  employment  of  moderate  quantities  of  mercury  whenever  the 
disease  does  not  readily  subside  under  the  use  of  ordinary  methods  of  treat- 
ment.   But  unless  some  special  circumstances  contraindicate  the  use  of 

1  Dr.  Macleod,  Lond.  Med.  Gas.  xxi.  361. 

-  Med.-Chirurg.  Trans,  vols.  iv.  and  viii. 

^  Mililary  Surgery. 

^  On  Si/phins,'l^2\. 

*  Ed.  Med.  and  Surf/.  Jorirn.  xiv. 

^  Vide  Colles,  Prnclieal  Ob.iervatioits  on  the  Venereal  Disease,  p.  316. 
0)1  Venereal  Diseases,  2d  edit.  1825. 


Uses. 


901 


mercury,  it  is,  I  think,  advisable  to  affect  the  mouth  sh'ghtly  in  most  forms 
of  the  disease. 

The  circamstances  which  deserve  attention,  as  affecting  the  use  of  mercury, 
are  numerous.    The  following  are  the  principal : — 


in  scr 


Scrofula.— Some  of  the  worst  and  most  intractable  forms  of  venereal  disease  occur 
rofulous  subjects;  and  in  such,  mercury  is  in  general  prejudicial.    I  have  seen 


numerous  instances  of  its  injurious  effects.  One  case  which  fell  under  my  notice  was  that 
of  a  medical  student,  who,  after  three  years'  suffering,  died;  having  been  made  much 
worse  on  two  occasions  by  what  I  conceived  to  be  the  improper  use  of  mercury,  oiice  by 
his  own  act,  and  a  second  time  by  the  advice  of  the  surgeon  of  his  family.  _  Mr.  Colles, 
however,  denies  the  baneful  influence  of  mercury  in  scrofula,  and  advises  its  use  for  the 
cure  of  syphihs  in  scrofulous  subjects ;  but  he  admits  that  the  profession  generaUy  enter- 
tain a  contrary  opinion. 

^i3.  Condition  of  the  primary  zcfcer.— Another  point  deserving  attention  in  deciding  on 
the  use  of  mercury,  is  the  condition  of  the  primary  sore  :  if  it  be  much  inflamed,  or  of 
an  irritable  natui-e,— if  it  be  of  the  kind  called  phagedenic,  or  at  all  disposed  to  slough,— 
mercury  must  be  most  carefuUy  avoided,  as  it  increases  the  disposition  to  sloughing.  In 
one  caSe  that  feh  under  my  notice,  a  gentleman  lost  his  penis  by  the  improper  use  of 
mercury,  under  the  circumstances  just  mentioned. 

yy.  Extreme  debility  with  hectic  /ever.— This  condition  is  usually  believed  to  contra- 
indicate  the  employment  of  mercury.  But  Mr.  Cohes^  asserts,  "that  a_ patient  affected 
with  secondary  symptoms,  even  though  extremely  attenuated,  and,  as  it  were,  meltmg 
away  under  the  effects  of  hectic,  can,  with  perfect  safety  and  advantage,  at  once  commence 
a  course  of  mercury;  by  which- not  only  shall  his  venereal  symptoms  be  removed,  but  at 
the  same  tune  his  general  health  be  re-established." 

8.  Writers  on  the  spasmodic  cholera,  both  of  this  country  and 

of  India,  speak  for  the  most  part- favourably  of  the  effects  of  mercury,  espe- 
cially in  the  form  of  calomel.  T  may  refer  to  the  works  of  Drs.  Johnson, 
Yenablcs,  and  Harnett,  and  of  Messrs.  Annesley,  Orton,  and  Searle,  and  more 
recently  to  the  writings  of  Dr.  Ayre,  of  Hull,  in  proof.  I  have  met  with  no 
writers"  who  attribute  ill  effects  to  it.  Unfortunately  those  who  advocate  its 
use  are  not  agreed  as  to  the  dose,  or  frequency  of  repetition :  some  advising  it 
in  small,  others  in  large  doses ;  some  as  a  purgative,  others  as  a  sedative,  in 
combination  with  opium ;  others,  again,  using  it  as  a  sialogogue.  It  is  de- 
serving of  especial  notice,  that,  when  sahvation  takes  place,  the  patient  in 
general  recovers.  Dr.  Griffin,^  howevar,  has  shewn  that  this  is  not  invariably 
the  case.  (Por  further  information  on  the  use  of  mercurials  in  cholera,  see 
Calomel) . 

£.  Dropsy. — In  this  disease,  mercurials  may  do  either  good  or  harm. 
Thus,  when  the  dropsical  effusion  depends  on  inflammation,  they  may  be 
employed  with  the  best  effects,  as  when  hydrocephalus  arises  from  meningitis, 
or  hydrothorax  from  pleuritis.  When  ascites  is  occasioned  by  an  enlarged 
liver,  which  compresses  the  vena  portfB,  and  therel)y  gives  rise  to  effusion, 
mercurials  are  sometimes  beneficial.  On  the  contrary,  when  dropsy  occurs 
in  old  subjects,  and  when  it  depends  on,  or  is  accompanied  by,  general  debi- 
lity, salivation  is  almost  always  hurtful.  In  granular  degeneration  of  the 
kidney,  characterised  by  an  alburninous  condition  of  the  urine,  its  use  is 


•  Op.  cii.  \).  236. 
2  Op.  cit.  p.  206. 
^  Land.  Med.  Gaz.  xxi.  p.  882. 
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liighly  objectionable.  It  is  of  no  service  to  the  ])rimary  disorder,  while  its 
effect  on  the  mouth  is  often  very  violent  and  uncontrollable.  "When  the 
effusion  arises  from  mechanical  causes  not  removable  by  mercury,  as  oblite- 
ration of  any  of  the  venous  trunks,  or  pressure  of  malignant  tumors,  salivation 
is  injurious.  Occasionally  dropsical  effusion  takes  place  without  any  appre- 
ciable cause,  and  then,  of  course,  if  mercury  be  employed,  it  must  be  in  part 
on  speculation.  In  such  cases,  calomel  is  not  unfrequently  employed  in 
combination  with  squills  or  foxglove. 

C  In  chronic  diseases  of  the  viscera,  especially  those  arising  from  or 
connected  with  inflammation,  mercury  is  frequently  serviceable.  Thus,  in 
enlargement  or  induration  of  the  liver,  in  hepatization  of  the  lungs,  &c.  In 
those  diseases  commonly  termed  malignant,  as  cancer  and  fungus  hsematodes, 
and  also  in  diseases  of  a  non-malignant  character,  but  occurring  in  debilitated 
subjects,  mercurials,  given  so  as  to  excite  salivation,  are  objectionable.  In 
diseased  spleen  they  are  usually  injurious. 

77.  lit  ch,ronic  diseases  of  the  nervous  system. — Mercury  has  been  re- 
commended in  paralysis,  and  on  some  occasions  has  proved  exceedingly  effica- 
cious. I  have  repeatedly  seen  hemiplegia,  with  impaired  vision  and  hearing, 
headache,  and  cramps  of  the  extremities,  recover  under  the  use  of  mercury,  after 
blood-letting  and  purgatives  had  failed.  In  one  case  the  patient  (a  young 
man)  was  kept  under  the  influence  of  the  medicine  for  two  months.  Mr. 
CoUes^  has  likewise  found  it  more  efficacious  in  paralysis.  In  tetanus,  mania, 
epilepsy,  hysteria,  tic  douloureux,  and  other  affections  of  the  nervous  system, 
mercury  has  been  used  with  occasional  benefit. 

The  foregoing  are  some  of  the  most  important  diseases  against  which 
mercurials  have  been  successfully  administered  as  sialogogues. 

HYDRAUGYRUM  PIRUM,  D. ;  Pure  Mercury.  (Take  of  Quicksilver  of 
Commerce,  lbs.  iij. ;  Pure  Muriatic  Acid,  f^ss. ;  Distilled  Water,  gij- :  having 
introduced  the  Quicksilver  into  a  small  glass  retort,  over  the  body  of  which  a 
hood  of  sheet  iron  is  supported,  let  the  heat  of  a  gas-lamp  be  applied  until 
two-thirds  of  the  metal  has  distilled  over.  Boil  this  for  a  few  minutes  with 
the  acid  and  water,  and  having  by  repeated  affusion  of  distilled  water  and  de- 
cantation  removed  the  entire  of  the  acid,  let  the  metal  be  poured  into  a  capsule, 
and  dried  by  the  application  of  heat.) — The  characters  of  pure  mercury  have 
been  already  stated.  As  found  in  commerce,  mercury  is  usually  very  pure, 
and  therefore  the  process  of  purification  directed  by  the  Dubhn  College  is 
unnecessary.  By  means  of  a  common  fire,  mercury  may  be  readily  distilled 
in  an  earthen  retort,  to  which  a  curved  earthen  tube,  dipping  into  water,  is 
adapted.  A  wash-hand  basin,  containing  water,  answers  as  a  receiver.  The 
whole  of  the  mercury  may  be  drawn  over.  The  object  of  the  process  of  dis- 
tillation is  to  separate  this  metal  from  lead,  tin,  zinc,  and  other  metals  with 
which  it  may  be  contaminated. 


1  Op.  cit.  p.  327. 
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168.  HYDRARGYRUM  CUM  CRETA.- MERCURY 

WITH  CHALK. 

HiSTOiiY.— This  compound  (called,  also,  mercurius  alcalisatus,  or  (Eihiops 
absorbem)  is  first  mentioned,  I  believe,  by  Burton,  in  1738. 

Prepakation.— All  the  British  Colleges  give  directions  for  its  preparation. 

The  London  College  directs  us  to  take-Of  Mercury,  Biij. ;  Prepared  Chalk  3J;. 
them  together  until  globules  are  no  longer  visible.    The  directions  of  the  Mmhurgh 

^'^he  SublTc^nege  orders  it  to  be  thus  prepared  :-Take  of  Pure  Mercury  5j. ;  Pre- 
pared  Chalk,  sii.  Rub  the  mercury  and  chalk  in  a  porcelam  mortar,  until  the  metalhc 
globules  cease  to  be  visible,  and  the  mixture  acquires  an  uniform  grey  colour. 

If  tliis  powder  be  digested  in  acetic  acid,  the  lime  of  the  chalk  is  dissolved, 
and  the  carbonic  acid  escapes;  but  the  greater  part,  if  not  the  whole,  of  the 
mercury  is  insoluble  in  the  acid,— and  hence  it  is  not  m  the  state  of  suboxide. 
If  examined  by  a  lens,  the  residuum  is  found  to  consist  of  mmute  separate 
globules,  which  readily  whiten  silver  and  gold,  showing  they  are  in  the 
metallic  state.    Hence  it  is  probable  that  the  quicksilver  is  mechanically 

divided  only.  .  ,        i      i  •  i 

Properties  and  Characteristics.— It  is  a  greyish  powder,  which  etiervesces 
on  the  addition  of  acetic  acid,  yielding  a  solution  of  lime,  which  may  be  dis- 
tinguished by  the  tests  for  the  calcareous  salts  already  mentioned.  By 
digestion  in  nitric  acid,  we  obtain  a  solution  known  to  contain  mercury  by 
the  characters  already  detailed  for  the  mercurial  preparations  generally.  By 
heat,  the  mercury  is  volatilised,  leaving  the  chalk. 

Part  is  evaporated  by  heat ;  what  remains  is  colourless,  and  corresponds  in  properties 
to  prepared  chalk.— PA.  Land. 

Composition.— It  is  a  mechanical  mixture  of  three  parts  of  finely  divided 
mercury  and  five  of  chalk. 

Physiological  Effects.— It  is  an  exceedingly  mild  but  valuable  mercurial. 
In  full  doses,  it  acts  as  a  gentle  laxative,  promoting  the  secretion  of  bile  and 
intestinal  mucus,  but  sometimes  creating  a  little  sickness.  The  chalk  renders 
it  antacid.  By  repeated  use,  it  occasions  the  constitutional  effects  of  mercury 
already  described. 

Uses. — It  is  a  valuable  remedy  in  syphilis  infantum.  It  is  frequently 
employed  to  promote  and  improve  the  secretions  of  the  liver,  pancreas,  and 
bowels,  in  various  disordered  conditions  of  the  digestive  organs  accompanied 
by  clay-coloured  stools  or  purging.  In  strumous  affections  of  children 
(especially  enlarged  mesenteric  glands),  and  other  chronic  maladies,  it  is 
administered  with  great  advantage  as  an  alterative. 

Administration. — To  adults,  it  is  given  in  doses  of  from  five  grains  to  a 
scruple  or  half  a  drachm.  It  should  be  given  in  the  form  of  powder.  Pills 
made  of  it,  and  allowed  to  become  hard,  present  internally  large  globules  of 
mercury.  This  arises  from  the  contraction  of  the  substance  used  to  form  tlie 
pill  mass,  by  which  the  minute  globules  are  squeezed  out  and  coalesce.  Por 
children,  the  dose  is  two  or  three  grains.  Ehubarb,  carbonate  of  soda,  or,  in 
some  cases,  Dover's  powder,  may  be  conjoined  with  it. 
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169.  HYDRARGYRUM  CUM  MAGNESIA.  -  MERCURY 

WITH  MAGNESIA. 

The  Dublin  PharmacopcEia  gives  the  following  directions  for  the  preparation 
of  tliis  compound : — 

Take  of  Pure  Mercury,  ^j. ;  Carbonate  of  Magnesia,  Jij.    The  method  of  preparation  is 

the  same  as  tor  hydrargyrum  cum  cretd. 

The  effects,  uses,  and  doses  of  this  preparation,  are  similar  to  those  of 
hydrargyrum  cum  creid. 


170.  PILUL-ffl  HYDRARGYRI.- PILLS  OP  MERCURY. 

History.— The  oldest  formula  for  mercurial  pills  is  that  of  Barbarossa  (at 
one  time  admiral  of  the  Turkish  fleet,  and  afterwards  sultan  of  Algiers),  and 
which  was  communicated  by  him  to  Francis  the  First,  king  of  Prance,  who 
made  it  public.  The  common  name  for  this  preparation  is  blue  pill,  or 
jnlula  cczridea  {pilula  hyclrargyri,  L.) 

Preparation. — The  following  are  the  directions  of  the  British  Colleges  for 
the  preparation  of  these  pills  : — 

The  London  College  orders  of  Mercury,  ^ss. ;  Confection  of  Red  Rose,  5vj. ;  Liquorice 
(root),  powdered,  5ij.  Rub  the  mercury  wiih  tlie  confection  until  globules  can  no  longer 
be  seen ;  then,  the  liquorice  being  added,  beat  the  whole  together  to  form  a  mass. 

The  MinburgJi  College_  orders  of  Mercury,  two  parts ;  Conserve  of  Red  Roses,  three 
parts ;  Liquorice  Root,  in  powder,  one  part.  Beat  the  mercury  and  conserve  into  a  uni- 
form mass  until  globules  of  mercmy  can  no  longer  be  detected. ;  then  add  the  hquorice 
powder,  and  heat  the  whole  again  into  a  proper  mass,  which  is  to  be  divided  into  five- 
grain  pills.  ~ 

_  The  Dublin  College  ^ves  the  foUowing  formula  : — Take  of  Pure  Mercury,  5ij. ;  Confec- 
tion of  Red  Roses,  51!]. ;  Liquorice  Root,  in  fine  powder,  53.  Rub  the  mercury  with  the 
confection  until  the  metallic  globules  are  no  longer  visible ;  then  add  the  hquorice  powder, 
and  mix  the  whole  weU  together. 

The  friction  is  usually  effected  by  steam  power.  By  trituration,  the  metal 
is  reduced  to  a  finely  divided  state,  and  becomes  intimately  mixed  with  the 
confection  and  liquorice  powder. 

Properties. — It  is  a  soft  mass,  of  a  convenient  consistence  for  making 
into  pills,  and  has  a  dark  blue  colour.  When  rubbed  on  paper  or  glass,  it 
ought  to  present  no  globules ;  but  apphed  to  gold,  it  communicates  a  silvery 
stain. 

Composition. — Three  grains  of  this  pill  contain  one  grain  of  mercury. 

Imftjeity. — If  any  sulphuric  acid  should  have  been  added  to  the  confection 
to  brighten  its  colour,  some  subsulphate  of  mercury  will  be  formed, — a  com- 
pound which  possesses  very  energetic  properties. 

In  a  circular  issued  by  1:he  College  of  Pharmacy  of  New  York,^  it  is  stated 
thfit  the  following  mixture  was  imported  from  a  manufactory  in  a  provincial 
town  in  England,  and  sold  as  blue  pill: — Mercury  7 '5,  earthy  clay  27 "0, 
Prufisian  blue,  used  in  colouring,  1'5,  sand,  in  combination  with  the  clay, 
2*0,  soluble  saccliarine  matters  34*0,  insoluble  organic  matters  12,  and 
toater  16-0  =  100-0. 


'  Pharmaccuiicnl  Journal,  vol.  vii.  p.  251,  1847. 
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Physiological  Eb-FEcrs.— In  full  doses  (as  from  five  to  fifteen  grains),  it 
frequently  acts  as  a  purgative.  In  small  doses  it  is  alterative,  and,  by 
repetition,  produces  the  before-mentioned  constitutional  efl'ects  ot  mercuria  s 

Uses.— The  practice  of  giving  a  blue  pill  at  night,  and  a  senna  draught 
the  following  morning,  has  become  somewhat  popular,  m  consequence  ot  its 
being  recommended  by  the  late  Mr.  Abernethy,  in  various  disorders  ot  the 
chvlopoietic  viscera.  As  an  alterative,  in  doses  of  two  or  three  grams,  blue 
pill  is  frequently  resorted  to.  Lastly,  it  is  one  of  the  best  internal  agents  lor 
exciting  salivation  in  the  various  diseases  for  which  mercury  is  adapted. 

Administration.— The  usual  form  of  exhibiting  it  is  in  the  form  of  piU, 
in  the  doses  already  mentioned;  but  it  may  also  be  administered  when 
suspended  in  a  thick  mucilaginous  liquid.  If  the  object  be  to  excite  salivation, 
we  may  give  five  grains  in  the  morning,  and  from  five  to  ten  m  the  evening ; 
and,  to  prevent  purging,  opium  may  be  conjoined. 


171.  UNGUENTUM  HYDRARGYRI.  -  OINTMENT  OP 

MERCURY. 

History. — Mercurial  ointment  was  known  to,  and  employed  by,  the  ancient 
Arabian  physicians,— for  example,  Abenguefit,  Ehazes,  and  Avicenna;  so 
that  it  has  been  in  use  certainly  1000  years.  However,  Gilbertus  Anglicus, 
who  lived  about  the  commencement  of  the  thirteenth  century,  was  the  first 
who  gave  a  detailed  account  of  the  method  of  extinguishing  mercury  by  fatty 
matters.  Besides  its  more  common  appellation  of  mercurial  ointment,  it  was 
formerly  termed  Uue  or  neapolitan  ointment. 

Preparation.— The  following  are  the  directions  for  preparing  the  unguen- 

tum  hydrargyri,  L.  E.  D. 

Take  of  Mercury,  lb.  j. ;  Lard,  ^xiss. ;  Suet,  ^ss.  L.  [Take  of  Mercury  lb.  iij. ;  Lard 
^xxiii. ;  Suet,  §3.  E.'\  Pu'st  rub  the  mercury  with  the  suet  aud  a  httle  of  the  lard  uutil 
globules  cau  no  longer  be  seen ;  then  add  that  which  is  left,  to  the  lard,  and  mix,  L.  E.~ 
The  Dubli7i  College  uses  equal  parts  of  Purified  Mercury  and  prepared  Hog's  Lard.— The 
Minlurgh  College  observes,  that  "  This  ointment  is  not  well  prepared  so  long  as  metaUic 
globules  may  be  seen  in  it  with  a  magnifier  of  four  powers." 

To  promote  the  extinction  of  the  mercury,  the  metal  should  be  previously 
triturated  with  some  old  mercurial  ointment.  Kancid  lard  also  assists  the 
extinction  of  the  globules.  The  mercury  in  this  ointment  is  in  a  finely- 
divided  metallic  state.  Guibourt^  states  that,  by  digesting  ether  on  mercurial 
ointment,  the  fatty  matter  may  be  dissolved,  and  liquid  mercury  obtained  in 
equal  weight  to  that  used  in  making  the  ointment.  Mr.  Donovan,  however, 
thinks  that  part  of  the  mercury  attracts  oxygen,  and  that  the  oxide  thus 
formed  unites  with  the  fatty  matter.  I  have  seen  no  satisfactory  explanation 
of  the  efficacy  of  old  mercurial  ointment  in  extinguishing  the  mercury  : 
Guibourt  offers  the  following  : — By  trituration,  both  lard  and  mercury  assume 
oppositely  electrical  states,  the  lard  becoming  negative,  the  mercury  positive : 
tliese  states,  he  supposes,  determine  a  more"  Intimate  mixture  of  the  particles, 
and  a  greater  division  of  the  mercury.  Now  rancid  lard  and  old  mercurial 
ointment,  having  attracted  oxygen  from  the  air,  more  readily  take  on  the 


*  Phann.  Uaisonnee,  ii.  140. 
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negative  condition,  and  hence  their  efRcacy  in  promoting  the  extinction  of  the 
mercurial  globules.  Guibourt  also  asserts  that  mortars  of  marble  or  wood  are 
better  adapted  for  making  this  ointment  than  those  of  metal,  on  account  of 
their  power  of  conducting  electricity  being  less. 

Properties.— Tt  is  an  unctuous  fatty  body,  of  a  bluish-grey  colour,  and  if 
properly  prepared,  gives  no  traces  of  globules  when  rubbed  on  ijaper  and 
examined  by  a  magnifier  of  four  powers ;  but  when  rubbed  on  gold  it  quickens 
it.  When  examined  by  a  powerful  microscope,  innumerable  globules  are 
observed.  In  well-made  mercurial  ointment,  these  globules  are  not  discernible 
by  the  naked  eye,  being  from  l-500th  to  1-]  000th  of  a  line  in  diameter.^  I 
found  the  sp.  gr.  of  a  sample  obtained  from  Apothecarids'  Hall  to  be  1-7813 
at  60°  P.  Two  other  samples,  procured  from  two  respectable  houses,  had 
respectively  a  sp.  gr.  of  1-6602  and  1-7603.  Mercurial  ointment  should  be 
kept  in  a  moderately  warm  situation  during  the  winter  season,  for,  M'hen 
exposed  to  great  cold,  the  mercury  separates  in  a  liquid  form  by  the  crystal- 
lisation, I  presume,  of  the  fatty  matter. 

Composition. — This  compound  consists  of  equal  weights  of  fatty  matter 
and  finely  divided  mercury. 

Strength  and  Purity. — Mercurial  ointment  is  frequently  prepared  with 
a  smaller  proportion  of  mercury  than  that  directed  to  be  used  in  the  Pharma- 
copoeias ;  and,  in  order  to  communicate  to  it  the  requisite  shade  of  colour, 
tersulphuret  of  antimony,  indigo,  or  Prussian  blue,  is  sometimes  intermixed.  ' 

In  order  to  ascertain  the  strength  and  purity  of  a  given  sample,  it  is  desirable 
to  obtain  a  standard  by  way  of  comparison.  I  have  always  used  for  this 
purpose  the  ointment  prepared  at  Apothecaries'  Hall,  London. 

The  qualities  which  should  be  attended  to,  in  order  to  judge  of  a  suspected 
sample,  are  its  colour,  and  its  appearance  under  a  magnifier  of  four  powers,  as 
well  as  under  a  powerful  microscope.  By  the  latter  we  judge  of  the  size  of 
the  globules,  their  number,  and  the  presence  of  foreign  particles.  Its  sp.  gr. 
should  then  be  observed.  The  fatty  matter  should  afterwards  be  separated 
from  the  mercury,  and  the  latter  carefully  weighed.  This  is  to  be  effected  by 
means  of  ether  or  turpentine.  To  separate  completely  the  fatty  matter,  Mr. 
C.  Watt2  gives  the  following  directions  : — Having  first  melted  the  fatty  matter 
with  boiling  water,  and  allowed  it  to  stand  till  the  greater  part  of  it  floated  on 
the  surface,  pour  off  the  fluid  fat,  and  then  boil  this  mercury  in  a  dilute  solu- 
tion of  soap  [or  caustic  alkali]  until  the  metal  collects  in  one  globule. 

Physiological  Effects. — Mercurial  ointment  possesses  very  little  power 
of  irritating  the  parts  to  which  it  is  applied;  but,  when  either  swallowed  or 
rubbed  into  the  integuments,  it  readily  produces  the  constitutional  effects  of 
mercury.  Thus  Cullerier  says,  that  three  or  four  pills,  containing  each  two 
grains  of  this  ointment,  and  taken  successively,  have  often  sufficed  to  excite 
violent  salivation.  He  also  tells  us,  that  if  the  object  be  to  produce  ptyalism 
in  a  very  short  space  of  time,  we  may  effect  it  by  giving  half  a  drachm  of  the 
ointment  in  the  space  of  twenty-four  hours.  When  rubbed  on  the  skin,  it  is 
capable  of  producing  the  before-mentioned  constitutional  effects  of  mercurials: 
and  if  the  lard  which  it  contains  be  not  rancid,  no  obvious  local  effect  is 
usually  produced.    Applied  to  ulcerated  surfaces,  mercurial  ointment  is  a 


'  Ehrenbcrg,  in  Poggendorlf's  Annalen,  xxiv.  40. 
2  The  Chemut,  No.  xiv.  Feb.  1840. 
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stimulant,  and  in  syphilitic  sores  is  oftentimes  a  very  ^/^^f^^^^f^^^^^^^^^^ 
application.  [Dr.' F.  von  Bccrensprung^  has  performed  f  ™^  ^^'^"^ 
on  dead  and  living  animal  membranes,  to  ascertain  m  ^1^^*,^™  J  '^^^^ 
enters  the  system  when  rubbed  on  externally  in  the  form  of  ^ ^lent  ana 
he  has  come  to  the  conclusion,  that  the  metalhc  mercury  as  such  does  not 
pass  into  the  body.  By  analytical  examination  it  was  fo^^<ij|7^, 
ointment  consists  of  peroxide  of  mercury,  metalhc  f^^f  m  fs^^^^^^ 

as  asserted  by  Donovan  and  Christison,  although  doubted  by  M  tsd^^^^^^^ 
This  oxide,  it  is  suggested  by  Dr.  B(Erensprung,  is  dissolved  by  the  free  acid 
of  the  cutaneous  secretion.  The  uncertain  action  of  mercur  a  on^ment  is 
explained  by  the  varying  proportions  of  peroxiae  of  the  .^.^^^^ /^^^^'^^^^^^ 
therefore,  to  obtain  uniform  effects,  an  ointment  contammg  l^^V^^^^l^^ 
should  be  used.  Mercurial  vapour,  according  to  the  same  author  s  experi- 
ments  on  rabbits,  proves  injurious  by  becoming  condensed  and  oxidised  m 
the  lungs,  where  absorption  and  symptoms  of  mercurialism  commence.-Jl.i>.J 
Uses  —It  is  rarely  or  never  administered  internally  m  this  country,  but 
has  been  much  used  on  the  continent,  and  with  great  success.  Cullerier  says, 
the  difficulty  with  him  has  been  rather  to  check  than  to  excite  salivation  by  it 
Applied  it  is  employed  either  as  a  local  or  ^or^^^tio^^l 

remedy.  Thus,  as  a  local  agent,  it  is  used  as  a  dressing  to  syphilitic  sores, 
and  is  rubbed  into  tumours  of  various  kinds  (not  those  of  a  mahgnant  nature, 
as  cancer  and  fungus  h^matodes),  with  the  view  of  causing  their  resolution. 
Sometimes,  also,  it  is  employed  to  destroy  parasitic  animals  on  the  skm.  As 
a  means  of  affecting  the-  constitution,  we  use  mercurial  inunctions  m 
syphihs,  in  inflammatory  diseases,  and,  in  fact,  in  all  the  cases  (already  noticed) 
in  which  our  obicct  is  to  set  up  the  mercurial  action  in  the  system,  more  espe- 
cially when  the  irritable  condition  of  the  digestive  organs  offers  an  objection 
to  the  internal  employment  of  mercurials.  It  may  be  laid  down  as  a  general 
rule,  that  mercury  may  be  used  with  more  safety  by  the  stm  than  by  the 
stomach ;  but  reasons  of  convenience,  which  I  have  already  alluded  to,  fre- 
quently lead  us  to  prefer  its  internal  use.  ^      ^  a 

ATiMimsTR^Tioi^.—Internalltj,  it  is  given  in  doses  of  from  two  to  hve 
grains,  made  into  pills,  with  either  soap  or  some  mild  powder,  as  liquorice. 
Externally,  when  the  object  is  to  excite  very  speedy  salivation,  halt  a 
drachm  may  be  rubbed  into  the  skin  every  hour,  washing  the  part  each  time, 
and  varying  the  seat  of  apphcation.  If,  however,  it  be  not  desirable  or  ne- 
cessary to  produce  such  speedy  effect,  half  a  drachm,  or  a  drachm,  rubbed 
in  night  and  morning,  will  be  sufficient.  During  the  whole  course  of  inunc- 
tion, the  patient  should  wear  the  same  drawers  night  and  day. 

When  the  friction  is  performed  by  a  second  person,  the  hand  should  be 
enveloped  with  soft  oiled  pig's  bladder,  turned  inside  out.2  Mercurial  fric- 
tions ought  not  to  be  violent,  but  long  continued,  and  had  better  be  carried 
on  near  a  fire,  in  order  to  promote  the  liquefaction  and  absorption  of  the 
ointment.  In  syphihs,  and  other  diseases  in  which  our  sole  object  is 
the  constitutional  affection,  it  matters  httle  to  what  part  of  the  body  the 
ointment  is  applied,  provided  the  cuticle  be  thin  (for  this  layer  offers  an 
impediment  to  absorption  in  proportion  to  its  thickness).    The  internal  parts 


'  Pharmaceulical  Journal,  1850-51,  p.  554. 
"  Colics,  op.  cit.  p.  42. 
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of  the  thi^-lis  are  usually  therefore,  selected.  However,  in  liver  complaint. 
1^.e  nun.ctu.ns  are  made  ni  the  regions  of  the  organ  aflected.    The  S";!;] 

the  skin. 


uuc  i.ui  CMC,,,,  are  maae  m  the  regions  ot  the  organ  affected.  The  occasiona 
the  skin     ""'^  ^"^^'^^"t     Sied  to 


1.    CEIUTUM  IIYpMRGYRI  COMPOSITE,  L.;  Compound  Cerate  of 
mrcvry.    (Take  of  Omtment  of  Mercury/ Soup  Cerate,  each  ^vi.  Cam- 
phor, ^iss.    Rub  hem  toget,her.)-Employed  as'a  resolvent  appl  cation! 
enlarged  jomts  and  indolent  tumours.    This  preparation  was  introduced  Lo 
the  Pharmacopceia  on  the  recommendation  of  the  late  Mr.  Scott,  i 

'Jstr;™^^™^?^.^^™^'  ^'^^'Vound  Liniment  of  Mercury. 

OStronge.- Ointment  of  Mercury,  Lard,  each  ^i.. ;  Camphor,  i;  Rectified 
bpn  t,  ^j.;  Solution  of  Ammonia,  f3iv.  Rub  the  camphor  tii4t  with  the 
spirit,  then  with  the  lard  and  ointment  of  mercury;  lastly,  the  solution  of 
ammonia  being  gradually  poured  in,  mix  them  all.) -It  is  used  (by  way  of 
triction)  in  chrome  tumours,  and  in  chronic  affections  of  the  joints,  where 
the  object  IS  to  excite  absorption.  It  is  said  to  excite  salivation  more 
readily  than  the  common  mercurial  ointment,  owing  to  the  camphor  and 
ammonia.  °  ^ 


172.  EMPLASTRUM  HYDRARGYRI.  -  PLASTER  OP 

MERCURY. 

Both  the  Loudon  and  Edinburgh  Colleges  give  formulae  for  the  preparation 
01  this  plaster.  ^  ^ 

^  The  London  College  orders  of  Mercury,  ^iij. ;  Plaster  of  Lead,  lb.  j. :  Olive  OD  fXi  • 
Sulphur,  grs.  Yiij.  _  To  the  heated  oil  add  the  sulphm-  gradually,  stirring  constautly 'with  a 
spatula  until  they  incorporate ;  afterwards  rub  the  mercury  with  them  until  globules  are 
no  longer  visible;  then  graduaUy  add  the  plaster  of  lead,  melted  with  a  slow  fire  and 
mix  them  ail.  ' 

In  this  process  the  sulphur  of  the  sulphurated  oil  unites  with  part  of  the 
mercury.    The  remainder  of  the  metal  becomes  mechanically  divided. 

The  minhurgh  College  orders  of  Mercury,  ^iij. ;  Olive  Oil,  f5ix. ;  Eesin,  Bj. ;  Litharge 
I'laster,  ^vj  Liquefy  together  the  oil  and  resin,  let  them  cool,  add  the  mercury  aSd 
triturate  till  its  globules  disappear;  then  add  to  the  mixture  the  plaster  previously 
liquefied ;  and  mix  the  whole  thoroughly.  r         r  j 

The  Duhlin  College  gives  the  following  formula :— Take  of  Pure  Mercury,  3vj. ;  Resin 
BiJ- ;  Oil  of  Turpentine,  f^j. ;  Litharge  Plaster,  ^xij.    Dissolve  the  resin  in  the  turpentine 
with  the  aid  of  heat,  add  the  mercury,  and  rub  them  together  until  metallic  globiUes  cease 
to  be  visible,  and  the  mixture  assumes  a  dark  grey  colour ;  then  add  the  litharge  plaster 
previously  melted,  and  stir  the  mixture  constantly  until  it  stifi'ens  on  cooling.  ' 

_  It  is  supposed  to  stimulate  the  lymphatic  vessels  of  the  parts  to  which  it 
is  applied,  and  is  used  as  a  discutient  in  glandular  enlargements  and  other 
swellings,  whether  venereal  or  otherwise,  and  also  to  the  region  of  the  liver 
ill  hepatic  complaints.    Dr.  Wilson  Philip^  has  seen  it  induce  saHvation. 


'  Surgical  Obsnrvaiions  on  the  Treatment  of  Chronic  Tnjlammalion  in  various  Structures,  parti- 
vAdarly  as  (ixenqMjied  in  Diseases  of  the  Joints,  Loud.  1828. 
'  Op.  cit. 


Suboxide  of  Meecury  :— Preparation  ;  Properties  ;  Composition.  909 


V  EMPLASTRllM  AMMOMACI  CUM  IIYDRARGYUO,  L.  D.;  Eniplmtrum 
Ammoniaci  et  Hijdrarf/yri,  E. ;  Plaster  of  Aminomacum  with  Mercuty. 
(Atnmoniacum.lb.j. ;  Mercury,  ^iij. ;  Olive  Oil,  f^j. ;  Sulphur,  grs.  viij.  lo 
the  heated  oil  gradually  add  the  sulphur,  stirring  constantly  with  a  spatula 
until  they  incorporate ;  then  rub  the  mercury  with  them  until  globules  are 
no  longer  visible ;  lastly,  gradually  add  the  ammoniacum,  melted,  and  mix 
them  all.  L.  The  DuMin  College  orders  of  Ammoniac  Plaster,  ^iv. ; 
Mercurial  Plaster^  5 viij.  Melt  them  together  by  means  of  a  steam  or  water- 
bath,  and  stir  constantly  until  the  mixture  stiffens  on  cooling.) —This 
compound,  like  the  preceding,  is  employed  especially  to  disperse  venereal 
buboes.    It  frequently  excites  an  eczematous  eruption. 


173.  HYDRARGYRI  SUBOXYDUM.  -  SUBOXIDE  OP 

MERCURY. 

Formula  Hg-0.    Equivalent  Weight  208. 

History.— The  mode  of  preparing  this  compound  was  taught  by^Moscat, 
in  1797.  This  oxide  is  sometimes  termed  the  protoxide,  oxide,  dioxide, 
ushy  grey,  or  Hack  oxide  {hydrargyri  oxydiim,  vel  hydrargyri  oxydum 
cinereum,  sen  hydrargyri  oxidum  nigrum). 

Preparation. — This  compound  is  not  met  with  in  any  of  the  British 
Pharmacopoeias.  It  may  be  prepared  in  decomposing  calomel  by  limie  water, 
or  by  solution  of  potash. 

In  both  processes  double  decomposition  takes  place  :  1,  chloride  of  calcium  is 
formed  in  solution,  while  suboxide  of  mercury  precipitates  (Hg2Cl  +  CaO  = 
Hg^O  +  CaOl) ;  and  %,  as  potash  is  used  instead  of  lime,  the  products  are 
chloride  of  potassium  in  solution,  and  suboxide  of  mercury  precipitated 
(Hg2Cl  +  KO  =  Hg30,m). 

Properties. — Pure  suboxide  of  mercury  is  black,  or  nearly  so.  The 
present  preparation,  how'ever,  is  frequently  greyish.,  owing  to  the  presence  of 
some  undecomposed  calomel.  It  is  readily  decomposed  by  light  (especially 
by  the  solar  rays),  becomes  olive-coloured,  and  is  resolved  into  metallic  mer- 
cury and  the  red  oxide.  It  is  odourless,  tasteless,  insoluble  in  water  and 
alkalies,  but  is  soluble  in  nitric  and  acetic  acids.  By  the  action  of  hydro- 
chloric acid  it  forms  water  and  calomel.  When  heated,  it  is  first  decomposed, 
and  then  completely  dissipated. 

Characteristics. — Heated  in  a  glass  tube  it  evolves  oxygen,  while  metallic 
globules  are  sublimed.  Dissolved  in  diluted  nitric  acid  it  forms  a  protomer- 
curial  salt,  known  by  the  before- mentioned  characters  for  these  substances. 

Composition. — The  composition  of  this  oxide  is  as  follows  : — 

Atoms.     Eq.  Wt.    Per  Cent.     Sefstrom.  Thenard. 

Mercury   2    200    96-15    96'2    96-16 

Oxygen    1    8    3-85    3-8    3-84 

Suboxide  of  Mercury   1    208   100-00   lOO-Q  lOO'OO 

Purity. — Digested  for  a  short  time  in  dilute  hydrochloric  acid,  the 
solution,  when  filtered,  should  form  no  precipitate  with  either  potash  or 
oxalate  of  ammonia.  If  any  red  oxide  had  been  dissolved,  the  potash  would 
throw  it  down  as  a  reddish  or  yellowish  hydrate.    If  any  carbonate  of  lime 
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had  been  present,  the  oxalate  would  detect  the  presence  of  lime  in  the 
solution. 

Physiological  Effects. — Pure  suboxide  of  mercury  is  one  of  the  least 
irritating  of  the  mercurial  preparations,  and,  therefore,  when  swallowed,  does 
not  produce  much  disorder  of  the  ahmentary  canal.  In  small  doses  it  acts  as 
an  alterative  and  purgative.  When  taken  in  repeated  doses,  its  constitutional 
effects  are  similar  to  those  of  other  mercurials. 

Uses. — Mr.  Abernethy  employed  it  as  a  fumigating  agent.  The  following 
are  his  directions  for  using  it : — Place  the  patient  in  a  vapour  bath,  in  a 
complete  suit  of  under  garments,  with  a  cloth  round  his  chin.  Two  drachms 
of  the  oxide  are  then  to  be  put  on  a  heated  iron  within  the  machine  in  which 
the  patient  is  sitting.  After  continuing  in  the  batli  for  about  fifteen  or  twenty 
minutes,  the  body  is  found  to  be  covered  with  a  whitish  powder.  The  patient 
should  be  placed  in  bed,  and  lie  in  the  same  clothes  till  morning,  and  then 
go  into  a  tepid  bath.  By  this  mode  of  proceeding  Mr.  Abernethy  says  he 
has  known  salivation  induced  in  forty-eight  hours. 

Suboxide  of  mercury  is  rarely  employed  as  an  internal  remedy ;  indeed,  its 
varying  composition  is  a  strong  objection  to  its  use.  As  an  external  appli- 
cation it  has  been  used  in  the  form  of  ointment  (composed  of  one  part  of 
oxide  and  three  parts  of  lard),  and  also  suspended  in  a  weak  solution  of 
chloride  of  calcium,  under  the  name  of  Much  wash. 

Administration. — Por  internal  use,  the  dose  is  from  half  a  grain  to  two 
or  three  grains. 

-r  LOTIO  MGRA. ;  Black  Wash;  Aqua  Mercurialis  Nigra;  Aqua  Pha- 
gedmnica  mitis. — Tliis  is  prepared  by  adding  calomel  to  lime-water.  The 
proportions  of  the  ingredients  may  be  varied,  but  in  general,  one  drachm  of 
calomel  is  used  to  a  pint  of  lime-water.  Suboxide  of  mercury  is  precipitated,  and 
chloride  of  calcium  remains  in  solution.  As  the  efficacy  of  the  wash  depends 
on  the  suboxide,  the  bottle  must  be  well  shaken  each  time  that  it  is  used.  This 
compound  is  a  favourite  application  to  venereal  sores  of  almost  all  kinds, — in 
most  being  serviceable,  in  few  or  none  being  hurtful. 

174.  HYDRARGYRI  OXYDUM  RUBRUM.-RED  OXIDE 

OF  MERCURY. 

Formula  HgO.   Equivalent  Weight  108. 

History. — This  is  the  peroxide  or  hinoxide  of  mercury  of  some  writers. 
Geber^  describes  the  method  of  making  that  variety  of  it  which  is  prepared 
by  calcination,  and  which  was  formerly  called  red  precijntate  fer  se  {mer- 
curius  irrcbci'intatus  ruler  per  se),  or  calcined  mercury  {hydrargijrum 
calcinatum).    He  calls  it  coagulated  mercury. 

Preparation. — This  compound  may  be  prepared  either  by  precipitation  or 
by  calcination. 

The  London  College  gives  no  formula  for  its  preparation. 

The  Buhlin  College,  under  the  name  of  Hi/drargi/ri  Oxydum  Uubrum,  gives  a  formula 
which  produces  tlie  compound  usually  kiaown  as  Eydrargyri  Nitrico-Oxydum.  This  will 
be  presently  described. 


Sim  of  Ferfedion,  book  i.  part  iv.  ch.  16. 
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The  old  process  consisted  in  keeping  mercury  heated  to  600°  m  a  con- 
venient vessel  for  a  considerable  time. 

The  heat  vapourised  the  mercury,  which  in  this  state  attracted  oxygen  trom 
the  air,  and  formed  this  red  or  peroxide.  The  long  neck  of  the  vessel  prevented 
the  escape  of  the  vapours  of  the  newly-formed  oxide.  ^ 

The  process  was  a  very  tedious  one,  occupying  several  weeks  :  so  that  Geber  s 
remark  was  correct,  that  "  it  is  a  most  difficult  and  laborious  work,  even  with 
the  profoundness  of  clear-sighted  industry."  The  apparatus  which  Mr.^  Boyle 
contrived  for  the  manufacture  of  it,  was  long  termed  Boyle's  Hell,"  from 
a  notion  that  the  mercury  was  tortured  in  it. 

Properties. — When  prepared  by  precipitation,  it  is  in  the  form  of  an 
orange-red  powder  :  but  when  made  by  calcination,  it  occurs  in  small  brilliant 
scales  of  a  ruby-red  colour.  Both  varieties  agree  in  the  following  properties  : 
they  are  odourless,  have  an  acrid  metallic  taste,  are  very  slightly  soluble  in 
water,!  but  readily  soluble  in  both  nitric  and  hydrochloric  acids.  They  are 
decomposed  and  reduced  by  heat  and  solar  light ;  the  precipitated  variety  is 
more  readily  acted  upon  by  solar  light  than  the  variety  made  by  calcination.  _ 

Characteristics.— When  heated  in  a  glass  tube  by  a  spirit  lamp,  it  is 
decomposed  into  oxygen  and  mercury :  the  first  may  be  recognised  by  a 
glowing  match,  the  second  condenses  in  small  globules.  It  dissolves  com- 
pletely in  hydrochloric  acid  :  the  solution  contains  corrosive  sublimate,  which 
may  be  known  by  the  tests  hereafter  to  be  mentioned  for  this  substance. 

Composition. — The  composition  of  this  substance  is  as  follows  : — 

Atoms.    Sq.  Wt.     Fer  Cent.      Sefstrom.  Donovan. 

Mercury    1    100    92'59    92-68    92-75 

Oxygen    1    8    7-41    7-32    7-25 

Red  Oxide  of  Mercury...  1    108   lOQ-OO   100-00   lOO'OO 

Eed  oxide  of  mercury  prepared  by  precipitation  usually  contains  some  water. 

Purity. — Eed  oxide  of  mercury  should  be  completely  dissipated  by  heat, 
and  be  insoluble  in  water.  Its  solution  in  nitric  acid  should  be  unafi'ected 
by  nitrate  of  silver,  by  which  the  absence  of  any  chloride  is  shown.  If  an 
insufficient  quantity  of  potash  be  employed  in  the  preparation  of  the  precipitated 
variety,  the  product  is  brownish  or  brick-dust  coloured,  and  contains  oxi- 
chioride  of  mercury  (composed,  according  to  Soubeiran,^  of  HgCl,3HgO). 

Physiological  Effects. — Eed  oxide  of  mercury  is  a  powerful  irritant, 
and,  when  taken  internally,  even  in  small  doses,  readily  excites  vomiting  and 
purging  :  large  doses  excite  gastro-enteritis.  Orfila^  found  that  the  red  oxide, 
obtained  by  precipitation  from  four  grains  of  corrosive  sublimate,  killed  a  dog 
in  eighteen  minutes.  The  constitutional  effects  of  this  preparation  are  the 
same  as  those  of  mercurials  generally. 

Uses. — Eed  oxide  of  mercury  is  rarely  employed  as  a  medicine.  It  has 
been  applied  as  an  escharotic,  either  in  the  form  of  powder  or  ointment. 
Internally  it  was  formerly  exhibited  to  excite  salivation  in  venereal  diseases, 
but  is  objectionable,  especially  where  the  bowels  are  morbidly  irritable.  It  is 
rarely  or  never  used  now. 

In  pharmacy,  it  is  employed  in  the  preparation  of  cyanide  of  mercury. 


'  Journ.  de  Fharm.  t.  xxiv,  p.  252. 

Dumas,  Traite  de  Chimie,  iii.  615. 
'  Toxicol.  Gen. 
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Administration. — The  dose  of  it  is  from  a  quarter  of  a  grain  to  one  grain, 
given  ill  tlie  form  of  a  pill,  in  combination  with  opium. 

V  lOTIO  FLjVVA  ;  Lotto  (sen  Aqua)  Phaf/edcBiiica  ;  Yellow  or  Vharjedenic 
Wash. — This  compound,  which  was  formerly  in  frequent  use,  is  prepared  by 
adding  corrosive  sublimate  to  lime-water.  The  proportions  vary  in  different 
formulae.  The  quantity  of  sublimate  should  not,  I  think,  exceed  two  grains 
to  an  ounce  of  lime-water  :  the  usual  proportions  are  thirty  grains  to  sixteen 
ounces  of  lime-water.  The  preparation,  then,  consists  of  the  hydrated  red 
oxide  of  mercury  (which  is  precipitated),  chloride  of  calcium,  and  caustic  lime ; 
the  two  latter  being  in  solution.  But  if  the  quantity  of  corrosive  sublimate 
exceed  grains  to  an  ounce  of  lime-water,  the  precipitate  is  brown  or 
brickdust  coloured,  and  contains  oxichloride  of  mercury,  while  the  clear 
liquor  holds  in  solution  some  hydrargyro-chloride  of  calcium ;  that  is,  a  saline 
combination,  in  which  chloride  of  calcium  is  the  base,  and  corrosive  sublimate 
the  acid.^  Yellow  or  phagedenic  wash  is  applied,  by  means  of  lint,  to  venereal 
and  scrofulous  ulcers.  Dr.  Hintze^  used  it  with  advantage  in  chronic  ulcers 
which  succeed  to  burns.  It  should  be  well  shaken,  and  used  in  the  turbid 
state. 


X175.  HYDRARGYRI  NITRICO-OXYDUM.  -  NITRIC 

OXIDE  OP  MERCURY. 

History. — This  preparation  was  known  to  Raymond  Lully  in  the  latter 
part  of  the  thirteenth  century.  It  is  commonly  termed  red  precipitated 
mercury  {mercurius  iirecApitatus  ruher),  or,  for  brevity,  red irrecipitate. 

Preparation. — All  the  British  Colleges  give  directions  for  the  preparation 
of  it. 

The  London  College  orders  of  Mercury,  lb.  iij. ;  Nitric  Acid,  f^xviij. ;  Distilled  Water, 
Oij.  Mix,  and  apply  a  geutle  heat  until  the  mercury  is  dissolved.  Boil  down  the  solution, 
and  rub  the  residue  into  a  powder.  Put  this  into  another  very  shallow  vessel;  then 
apply  a  slow  fire,  and  gradually  increase  it  until  red  vapour  ceases  to  arise,  L. 

The  Minhurgh  College  directs  of  Mercury,  ^viij. ;  Diluted  Nitric  Acid  (sp.  gr.  1280),  f^v. 
Dissolve  half  of  the  mercury  in  the  acid,  with  the  aid  of  a  moderate  heat ;  and  continue 
the  heat  till  a  dry  salt  is  fonned.  Triturate  the  rest  of  the  mercury  with  the  salt  till  a 
fine  uniform  powder  be  obtained ;  heat  tlie  powder  in  a  porcelain  vessel,  and  constantly 
stir  it  till  acid  fumes  cease  to  be  discharged. 

The  Dublin  College  orders  of  Pure  Mercury,  3viij. ;  Pure  Nitric  Acid,  fsiij. ;  Distilled 
Water,  ^vj.  In  the  acid,  diluted  with  the  water,  digest  the  mercury,  using  at  first  a  very 
gentle  heat,  but,  when  the  action  has  ceased,  finally  boiling  for  a  few  minutes ;  and,  having 
decanted  the  solution,  evaporate  to  dryness.  Let  the  residuum,  first  reduced  to  powder, 
be  transferred  to  a  shallow  cast-irou  pot  with  a  flat  bottom,  and  loosely  covered  by  a  fire- 
tile  lid ;  and  in  this  let  it  be  exposed  to  the  heat  of  a  slow  fire  until  red  vapours  cease  to 
be  given  off.  The  heat  must  now  be  withdrawn,  and,  when  the  pot  has  cooled,  its  con- 
tents should  be  transferred  to  bottles. 

[The  Dublin  College  no  longer  calls  this  i\iQ  Hi/drargi/ri  Oxydim  Nitricum,  but  describes 
it  as  the  Hydrargyri  Oxydum  Rubrum,  making  no  distinction  between  this  oxide  and  that 
which  is  procured  directly  by  keeping  metallic  mercury  heated  to  near  its  boiling  point  m 
contact  with  air  or  oxygen. — Ed.] 


1  Guibouvt,  Journ.  CUm.  Med.  iii.  377  ;  also  Pharm.  liaisonnee,  i.  563  ;  and  Soubeiran,  Nouv. 
Traite  de  Pharm.  ii  529. 

2  Brit,  and  For.  Mad.  Rev.  April  1836, 
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This  compound  is  best  prepared  on  a  large  scale,  for  it  cannot  be  so 
well  procured  of  the  brio-ht  orange-red  colour  and  crystalline  or  scaly  appear- 
ance usually  considered  desirable,  when  only  small  quantities  ot  materials  are 
employed.  "  The  reduction  of  the  nitrate  to  powder  is  objectionable,  as  it 
diminishes  the  crystaUine  appearance  of  the  oxide.  Mr.  Brande  says  tlie 
nitrate  requires  to  be  constantly  stirred  during  the  process,  which  is  usually 
performed  in  a  cast  iron  pot.^^  But  in  general  a  shallow  earthen  dish  is  em- 
ployed,  with  a  second  one  inverted  over  it,  and  care  is  taken  not  to  disturb  the 
nitrate  during  the  operation.  The  heat  of  the  sand-bath  is  employed.  _  Indeed, 
some  have  asserted  that  the  finest  product  is  obtained  when  the  calcination  is 
performed  in  the  same  vessel  in  which  the  nitrate  was  formed,  and  without 
stirring.^ 

When  quicksilver  and  the  diluted  nitric  acid  are  digested  together,  the 
metal  is  oxidised  at  the  expense  of  part  of  the  acid,  while  binoxide  of  nitro- 
gen escapes,  and,  combining  with  the  oxygen  of  the  air,  becomes  nitrous  acid. 
The  oxidised  metal  unites  to  some  undecomposed  nitric  acid  to  form  a  nitrate 
of  the  suboxide.  6Hg-f4N05=N02-f3(Hg30,N05).  When  this  nitrate 
is  heated,  decomposition  takes  place  :  the  nitric  acid  yields  oxygen  to  the  sub- 
oxide of  mercury,  which  thereby  becomes  red  oxide  of  mercury,  while  nitrous 
acid  (or  its  elements)  escapes.  Hg20,N05  =  2HgO  +  NO*.  Some  pernitrate 
of  mercury  usually  remains  undecomposed,  but  the  quantity  is  small.  Mr. 
Brande  states,  that  100  pounds  of  mercury  and  48  pounds  of  nitric  acid 
(sp.  gr.  1-48)  yielded  112  pounds  of  nitric  oxide  of  mercury.  Hence  three 
pounds  of  nitric  acid  must  have  remained  in  combination  with  the  oxide.^ 

Properties. — It  occurs  in  bright  tile-red,  or  scarlet,  crystalline  grains  or 
scales.  Dr.  Barker^  found  that  1000  parts  of  water  took  up  0-62  of  this 
oxide.  The  other  properties  and  characteristics  of  this  compound  are  the 
same  as  those  of  the  last-mentioned  preparation  (see  hydrargyri  oxydum 
ruhrum). 

Purity. — The  presence  of  some  undecomposed  nitrate  may  be  recognised 
by  heating  the  suspected  nitric  oxide  of  mercury,  when  nitrous  vapours  are 
evolved,  and  by  boiling  in  water,  when  a  solution  is  obtained,  from  which 
lime  water  and  hydrosulphuric  acid  throw  down  precipitates.  The  nitric  oxide 
of  mercury  is  completely  dissipated  by  heat:  hence  the  presence  of  non- 
volatile matters  (as  red  lead)  might  be  readily  detected.  Heated  before  the 
blow-pipe  on  charcoal,  the  mercurial  oxide  is  reduced  and  dissipated,  but  if 
red  lead  be  present,  globules  of  metallic  lead  will  be  left  behind. 

It  consists  of  sliining  red  crystalline  scales.  Heated  to  full  redness  it  evolves  no  nitric 
vapours.    It  is  soluble  in  hydrochloric  and  in  nitric  acid. — Ph.  Lond. 

Entirely  soluble  in  muriatic  acid  :  heat  decomposes  it  and  sublimes  it  entirely  in  metallic 
globules,  without  any  discharge  of  nitrous  fumes.— P/i.  Ed. 

Physiological  Pffegts. — Its  local  action  is  that  of  a  powerful  irritant 
(vide  hydrargyri  oxydum  ruhrum).  But  the  presence  of  nitrate  of 
mercury  in  the  nitric  oxide  renders  its  topical  action  more  energetic.  Its 
constitutional  efi"ects  are  the  same  as  those  of  other  mercurials. 

Pabricius  Hildanus,  BarthoHnus,  Langius,  and  Jacobs,*  have  reported  cases 

'  Manual  of  Chemistry. 

'  Dr.  Barker,  Observ.  on  the  Dublin  Pharmacopoeia. 

^  Op.  cit. 

*  Ciuoted  by  Wibmer,  Wirhing  d.  Jrz7iflim.  iii.  69. 
VOL.  I.  3  Is 
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in  whicli  the  external  use  of  this  agent  gave  rise  to  salivation  and  other 
constitutional  eilects  of  mercury.  In  the  case  mentioned  by  Jacobs,  death 
resulted  from  the  application  of  it  to  a  wart  on  the  face.  Prederic  Hoffman, 
Ploucquct,  Girtanner,!  and  Dr.  Brett,^  have  related  instances  of  poisoning  by 
its  internal  employment. 

Uses. — Internally,  it  has  been  administered  in  the  form  of  pill  in  venereal 
diseases,  but  the  practice  is  highly  objectionable. 

As  an  external  agent,  it  is  used  in  the  form  of  powder  (obtained  by  levi- 
gation)  or  ointment;  tlie  latter  is  officinal.  As  a  caustic,  it  is  sprinkled 
over  spongy  excrescences,  venereal  warts,  chancres,  and  indolent  fungous 
ulcers.  Mixed  with  eight  parts  of  finely-powdered  white  sugar,  it  may  be 
blown  into  the  eye  with  a  quill  in  opacity  of  the  cornea.^ 

,  UIVGIIEXTIM  HYDRARGYRI  IVITRICO-OXYDI,  L. ;  Unguentum  Oxidi  Ey- 
drargyri,  E. ;  JJngueiiium  Hydrargyri  Oxydi  Ruhri,  D.  (Finely-])ow- 
dered  Nitric  Oxide  of  Mercury,  5j- ;  White  Wax,  5ij.;  Lard,  ^vj-  Mix. 
L.  The  Edinburgh  College  employs  Nitric  Oxide  of  Mercury,  ^j- ;  Lard, 
^viij.  The  Duhlin  College — Red  Oxide  of  Mercury,  5j. ;  Ointment  of 
White  Wax,  ^vij.  Eeduce  the  oxide  to  a  very  fine  powder  and  mix  it  inti- 
mately with  the  ointment  by  trituration,  D.) — This  ointment  undergoes  de- 
composition by  keeping — its  colour  changing  from  red  to  grey,  in  consequence 
of  the  partial  deoxidation  of  the  nitric  oxide  of  mercury.  Dr.  Duncan*  says 
the  presence  of  resin  quickly  causes  it  to  become  black.  It  is  a  valuable  Svti- 
mulant,  and  is  frequently  applied  to  indolent  sores  and  ulcers  when  we  require 
to  increase  the  quantity  and  improve  the  quality  of  the  discharge ;  to  inflamed 
eyelids  [ophthalmia  tarsi),  and  chronic  conjunctivitis. 


176.  HYDRARGYRI  SULPHURETUM.  -  SULPHURET  OP 

MERCURY. 

Formula  HgS.    Eqtdvalent  Weight  116. 

Two  forms  of  this  compound  are  used  in  medicine,  one  crystallised  or  red, 
the  .other  amorphous  or  black. 


1.  Hydrargyri  Sulphuretum  Crystallisatum  vel  Rubrum.  — 
^  Crystallised  or  Red  Sulphuret  of  Mercury. 

History. — Crystallised  or  red  sulphuret  of  mercury  was  known  in  the 
most  ancient  times.  Vermilion  is  mentioned  twice  in  the  Old  Testament  ;5 
Theophrastus^  states  that  there  are  two  kinds  of  cinnabar  {^iwajiapi,  cinna- 
baris),  one  native,  the  other  factitious:  the  first  was  sulphuret  of  mercury  ; 
the  second,  he  says,  was  a  scarlet  sand. 


'  Wibmci",  op.  cii. 

2  Lond.  Med.  Gaz.  xiii.  117.  A  case  of  poisoning  with  it  is  also  recorded  in  the  Xawccf 
1836-37,  vol.  i.  p.  401. 

Mackenzie,  On  Diseases  of  the  Ei/e,  2d  edit.  p.  584. 

*  Edinb.  Bispetisalori/. 

*  Jeremiah,  xxii.  14  ;  Ezekiel,  xxiii.  14. 

6  Be  Lapiditms,  p.  3a9,  ed.  Ilcius.  1R13 ;  Hill's  translation,  2d  edit.  p.  227,  1774. 
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Geigeri  fo^^nd  jt  in  the  colouring  matter  of  tlic  old  Egyptian  tombs.  It 
was  formerly  called  minium:^  It  is  sometimes  termed  himlplmret  of  mer- 
ciiri/  [hydrargyri  Usulphuretum,  Pli.  L.) 

jSTatuijal  History.— The  principal  repositories  of  imtive  cinnabar 
{cinnaharis  nativa.)  are  Idria  in  Carniola,  and  Almaden  in  Spain.  _  it 
occurs  both  massive  and  crystallised ;  the  primary  form  of  its  crystals  being 

the  acute  rhombohedron. 

Preparation.— Two  of  the  British  Colleges  give  directions  for  the  prepa- 
ration of  this  compound. 

The  London  College  orders  ofMercury,  Ib.ij. ;  SiilpLur,  §v.  Melt  the  sulphur,  add  the 
mercury,  aud  continue  the  heat  until  the  mixture  begins  to  swell  up.  Then  remove  the 
vessel,  and  cover  it  closely  to  prevent  the  mixture  taking  fire.  When  the  material  is 
cold,  reduce  it  [the  mass]  to  powder,  and  sublime  it. 

The  process  of  the  Minhurgh  College  is  similar. 

The  Dublin  College  gives  no  process. 

In  this  process  the  heat  enables  the  mercury  and  sulphur  to  combine  and 
form  black  or  amorphous  sulphuret  of  mercury.  When  large  quantities  of 
sulphur  and  mercury  are  heated  together,  a  slight  explosion  and  flame  are 
produced.  By  subhmation,  the  black  sulphuret  is  converted  into  cinnabar, 
or  the  red  or  crystallised  sulphuret.^ 

Properties. — Artificial  cinnabar  has,  in  the  mass,  a  dark  reddish-brown 
crystalhne  appearance;  but,  when  reduced  to  a  fine  powder,  is  of  a  beautiful 
scarlet-red  colour,  and  is  then  termed  vermilion.  It  is  tasteless,  odourless, 
insoluble  in  water  or  alcohol,  and  unalterable  in  the  air.  It  is  fusible  and 
volatile.  It  burns  in  the  air  with  a  blue  flame,  the  sulphur  uniting  with 
oxygen  to  form  sulphurous  acid,  while  the  mercury  is  dissipated  in  a  vaporous 
form. 

Characteris^tics. — Heated  in  a  glass  tube,  with  carbonate  of  soda,  it  evolves 
mercurial  vapour,  which  condenses  into  liquid  globules  of  this  metal.  The 
residue,  which  is  sulphuret  of  sodium,  gives  out  hydrosulphuric  acid  on  the 
addition  of  hydrochloric  acid.  The  colour  of  cinnabar  deepens  under  the  in- 
fluence of  heat. 

Composition. — Its  composition  is  as  follows  : — 

Erdmann  and 

Atoms.     Hq.  Wt.     Per  Cent.      Guihourt.      Sefstrom,  Marchand. 

Mercury    1    100    86'21    86-21  86-29    86-211 

Sulphur    1    16           13-79           13-79           13-71    13  789 

Sulphuret  of  Mercury  1    116   100-00   lOO-QO   100-00   100-004 

Purity. — Pure  cinnabar  is  totally  volatilised  by  heat,  and  is  insoluble  in 
nitric  or  hydrochloric  acid.  If  minium,  or  red  lead,  be  intermixed,  we  may 
recognise  it  by  boiling  in  acetic  acid,  by  which  acetate  of  lead  is  procured  in 
solution  :  this  forms  a  black  precipitate  with  hydrosulphuric  acid,  white  with 
the  sulphates,  and  yellow  with  iodide  of  potassium.  Eealgar,  or  sulphuret  of 
arsenicum,  may  be  detected  by  boihng  the  suspected  cinnabar  in  solution  of 
caustic  potash,  supersaturating  with  nitric  acid,  and  passing  a  current  of 

'  Handh.  d.  Pharm.  by  Liebig. 

2  Pliny,  Hist.  Nat.  lib.  xxxiii.  cap.  38,  cd.  Valp. 

'  Full  details  respecting  the  Dutch  method  of  manufnctnriug  cinnabar  arc  given  in  tlio  Ann.  di: 
Chim.  iv.  25  ;  and  in  Aikin's  Bid.  of  Chewistrij,  vol.  ii.  p.  87. 
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hydrosulpliuric  acid  through  it,  by  wliich  a  yellow  precipitate  (AsS^)  is 
obtahied.    Earthy  impurities  are  not  volatile. 

Totally  evaporated  by  laeat ;  and  on  potash  being  added  to  it,  runs  into  globules  of 
mercury. — Ph.  Land. 

"  It  "is  sublimed  entirely  by  heat,  and  without  any  metallic  globules  being  formed."  — 
Th.Ed. 

Physiological  Effects. — According  to  Orfila^  pure  cinnabar  is  inert ; 
for  he  found  no  effects  were  produced  on  dogs  by  half  an  ounce  when  either 
apphed  to  wounds  or  taken  into  the  stomach.  These  results  being  opposed 
to  those  obtained  by  Smith^  it  has  been  presumed  that  the  latter  must  have 
employed  an  impure  sulphuret. 

The  vapour  obtained  by  heating  cinnabar  in  the  air  is  poisonous,  but  tliis 
is  not  in  opposition  to  Orfila^s  experiments,  since  this  vapour  is  not  sulphuret 
of  mercury,  but  a  mixture  of  the  vapom-  of  mercury  (eitlier  in  the  metaUic  or 
oxidised  state)  and  of  sulphurous  acid  gas.  Schenkius^  has  related  the  case 
of  a  young  man  who  died  from  the  use  of  this  vapour,  and  HiU*  saw  cougli, 
violent  salivation  and  diarrhoea,  produced  by  its  inhalation. 

Uses. — Cinnabar  is  used  merely  as  a  fumigating  agent  in  venereal  ulce- 
rations of  the  nose  and  throat.  The  method  of  using  it  is  this  : — ^About  half 
a  drachm  is  placed  on  a  heated  iron,  and  the  fumes  inhaled  as  they  arise. 
In  the  shops,  a  copper  apparatus,  with  iron  heater,  is  sold  for  the  purpose. 
In  the  absence  of  this,  the  sulphuret  is  to  be  placed  on  a  hot  iron  shovel, 
and  the  vapour  inhaled  by  the  patient  through  a  funnel.  The  irritating 
nature  of  the  sulplmrous  vapour  usually  excites  coughing,  and  is  injurious  in 
persons  disposed  to  phthisis.  Hence  the  oxide  of  mercury  is  to  be  preferred 
for  fumigation. 

Administratiox. — When  employed  internally,  cinnabar  has  been  given  in 
doses  of  from  ten  grains  to  half  a  drachm.  Eor  the  purpose  of  fumigation, 
half  a  drachm  may  be  employed. 

>^  2.  Hydrargyri  Sulphuretum  Nigrum  vel  Amorphum.— Amorphous 

or  Black  Sulphuret  of  Mercury. 

History. — Amorphous  sulphuret  of  mercury  with  excess  of  sulphur 
{hydrargyri  sulphuretum  cum  sulphure)  is  commonly  called  cethiops 
mineral  {(nihiops  miueralis),  and  is  usually  known  in  the  shops  as  the  hlack 
sulphuret  of  mercury  [hydrargyri  sulphiiretiim  nigrum). 

It  is  stated  that  the  Chinese  used  it  long  before  it  was  known  to  Europeans. 
Harris,  in  ]  689,  first  taught  the  method  of  preparing  it  by  trituration,^ 

Preparation. — The  British  Colleges  give  no  directions  for  the  preparation 
of  this  compound.    It  is  no  longer  an  article  of  the  Materia  Medica. 

Propertiks.— It  Is  a  heavy,  black,  tasteless,  odourless  powder,  insoluble 
in  water.    When  heated,  it  fuses,  and  is  completely  dissipated. 


'  ArcMv.  Gen.  de  Med.  xix.  330. 
^  Christisou,  Treat,  on  Poisons,  3d  edit.  395. 
^  Observ.  L.  vii. 
Edinb.  Med.  Easaijs,  iv. 

*  [Instead  of  rubbiiifi  the  sulphur  and  mercury  lo;;el.her  in  a  morlar,  it  has  been  lately  reconi- 
nieiided  to  prepare  this  compound  by  sliaking  the  nialiirials  together  in  a  bottle  {Pharmaceutical 
Journal  iw  184'J,  p.  402). -En.]  ' 
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Characteristics.-^^  boiling  in  caustic  potash  liqaor,  ^«  ^^J^^I^I.^/^J^^^^^^ 
of  sulphuret  of  potassium.    The  residue  is  black,  but  possesses  all  the  before 
mentioued  chemical  characteristics  of  cinnabar.  rr^ivhirp 
CoMPOsiTioN.-If  this  compound  be,  as  Mr.  Brande^  supposes,  a  mixture 
of  sulphuret  of  mercury  and  sulphur,  the  proportions  must  be— 

Fer  Cent. 
58 

Sulphuret  of  mercury    ^2 

Sulphur   

Hydrargyri  Sulphuretum  cum  Sulphure   100 

PuKiTY.-Pree  mercury  may  be  detected  by  its  communicating  a  white 
stain  to  gold.    Charcoal  may  be  detected  by  its  not  volatilising  by  heat 
Animal  charcoal,  by  this  character,  as  well  as  by  the  presence  of  Pj^o^Pfate  ot 
lime  in  the  residue.    Tersulphuret  of  antimony  may  be  recognised  by  boiling 
in  hydrochloric  acid,  and  applying  the  before-mentioned  tests  for  terchloride 

P^™iOLOGiCAL  Effects.— According  to  the  experiments  of  Orfila,  this 
preparation,  like  the  last,  possesses,  little  or  no  activity.  The  late  Ur.  -Duncair 
also  tells  us  that  he  has  given  it  in  doses  of  several  drachms  for  a  considerable 
length  of  time  with  scarcely  any  effect.    It  is  commonly  regarded  as  alterative 

Uses.— It  has  been  used  in  glandular  diseases,  especially  ot  children,  ana 
also  in  cutaneous  diseases. 

Administration.— The  dose  for  adults  is  from  5  to  30  grains. 


177.  HYDRARGYRI  SULPHATES.  -  SULPHATES  OP 

MERCURY. 

There  are  probably  four  compounds  of  sulphuric  acid  with  the  oxides  of 
mercury. 

Sulphate  of  the  Suhoxide  of  Mercury    Ef"?>'^°or,3 

Tribasic  Sulphate  of  the  Oxide  of  Mercury    3HgO,  + 

Sulphate  of  the  Oxide  of  Mercury   ^^^S'  or^i  /o\ 

Supersulphate  of  the  Oxide  of  Mercury    HgO,a;SO''  (f) 

Of  these,  two  only  will  require  separate  notice  here — namely,  the  second 
and  third. 


:    1.  Hydrargyri  Subsulphas  Plavus.  — Yellow  Subsulphate  of 

Mercury. 

^  '  Formula  3HgO,SO^.    Equivalent  Weight  364-. 

History. — This  compound  was  known  to  Croll  in  the  sixteenth  century. 
It  has  been  termed  tmyeth  (or  turlith)  mineral  [tiir^iethiim  minerale), 
from  its  resemblance  in  colour  or  action  to  the  root  of  the  Ijwmoea  Turjiethum. 
It  has  been  known  by  various  other  names  ;  as  the  tribasic  sulphate  of  the 
oxide  (or  peroxide)  of  mercury,  the  suhpersulphate  of  mercury,  or  the 
hydrargyri  oxydum  sulphuricum. 


'  Manual  of  Pharmaci/,  3d  edit.  329. 
^  Edinburgh  Dispensalory. 
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By  the  action  of  warm  water  on  the  persulphate  of  mercury  there  are  ali- 
taiiied  a  soluble  supersulphate  and  difficultly-soluble  subsulphato  of  mercury. 

PiioPKiiTiES. — It  is  a  heavy,  lemon-yellow,  inodorous  powder,  having  an 
acrid  taste.  It  requires  2000  parts  of  water  at  60°  or  600  parts' at  212°  to 
dissolve  it.  ' 

Characteristics.— Wh.Qn  heated  in  a  tube,  sulphurous  acid  is  evolved,  and 
globules  of  mercury  sublimed.  Boiled  with  caustic  potash  or  soda,  the  red 
or  peroxide  of  mercury  is  precipitated,  and  a  solution  of  sulphate  of  potash 
is  obtained,  known  to  be  a  sulphate  by  chloride  of  barium. 

Composition. — Its  composition  is  as  follows : — 

Aioms.   Eq.  Wt.     Fer  Cent.        Kane.  Geiseler. 

Oxide  (or  Peroxide)  of  Memuy   3    324    89-01    88-90  88-41 

Sulphuric  Acid   1    40    10  99           10-95    11-34 


Yellow  Subsulphate  of  Mercury  ...  1    364   100-00           99*85    99*75 

Physiological  Effects. — In  small  quantities  it  occasions  nausea,  vomiting, 
and  ptyalism.  Taken  into  the  nostrils,  it  excites  sneezing,  and  sometimes 
salivation.    StenzeP  mentions  a  fatal  case  from  its  internal  use. 

Uses. — It  is  sometimes  used  as  an  emetic,  in  cases  of  swelled  testicle, 
to  promote  absorption  by  its  nauseating  and  emetic  action.^  It  was  formerly 
given  at  the  commencement  of  a  mcFcurial  course.  As  an  errhine,  it  has  been 
administered  in  chronic  ophthalmia  and  affections  of  the  brain— as  incipient 
hydrocephalus.  As  an  alterative,  it  has  beeh  given  in  the  scaly  diseases  (lepra 
and  psoriasis). 

Administration. — As  an  alterative,  the  dose  should  not  exceed  half  a 
grain,  or  at  most  a  grain.  As  an  emetic,  it  is  given  to  the  extent  of  five 
grains,  in  which  dose  it  causes  violent  vomiting.  As  an  errhine,  a  grain 
should  be  mixed  with  four  or  five  of  some  mild  powder,  as  starch  or  Hquorice 
powder.    It  is  rarely  given  for  any  other  purposes. 


2.  Hydrargyri  Persulphas.  —  Persulphate  of  Mercury. 

Formula  HgOjSO^.    Equivalent  Weight  148. 

Sulphate  of  the  Peroxide  of  Mercury  ;  Bipersulphate  of  Mercury  ;  Hydrargyri  Sulphas,  D. 
— This  preparation  is  not  used  in  medicine  either  as  an  internal  or  external  remedy ;  but  in 
pharmacy  it  serves  for  the  preparation  of  several  other  mercurial  compounds ;  as  calomel, 
corrosive  sublimate,  and  subsulphate  of  mercury. 

The  Dublin  College  gives  the  following  formula  for  its  preparation  : — Take  of  Quicksilver 
of  commerce,  3X. ;  Sulphuric  Acid,  f3vj.  Place  the  quicksilver  and  oil  of  vitriol  in  a 
porcelain  capsule,  and  apply  heat  until  effervescence  ceases,  and  nothing  remains  but  a  white 
and  dry  salt. 

The  London  and  Edinburgh  Colleges  give  directions  for  the  preparation  of  this  compound, 
in  the  processes  for  the  manufacture  of  calomel  and  corrosive  sublimate. 

This  salt  is  an  opaque,  white  solid.  It  becomes  orange- coloured  at  a  dull  red  heat,  but 
white  on  cooling :  at  a  fall  red  heat  it  is  decomposed.  It  is  decomposed  by  water,  which 
resolves  it  into  a  basic  salt  (turpeth  mineral)  and  a  supersalt. 


'  Wibnier,  Wirlc.  d.  Jrzneim.  iii.  66. 

^  Barker,  Observ.  on  the  Dublin  Fharmacopana. 
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178.  HYDEARGYRI  SUBCHI.ORIDUM.-SUBCHI.0RIDE 
OF  MERCURY  OR  CALOMEL. 

Formula  Hg«,Cl.   Ejuimtenl  Weight  336-5. 

remedy  for  the  J/a.^  bile.    Drago  miUgatus,         «  f  ^^f^f  t. 

and  suhchloride,  or  protochlonde  of  mercury,  are  some  ot  the 

more  modern  synonymes  of  it. 

One  of  the  mconvenie.ces  attending  tte/teation  of  the  rf^^^^^  ^''oSsiJe 

language  in  pharmacy. 

Natuhal  RiSTO^Y.-Nafive  calomel,  or  corneous  mercmy,  occurs  in 
crusts,  and  also  crystallised  in  four-sided  prisms  termmated  by  pyramids.  It 
is  found  at  Deux-Ponts,  Carniola,  and  m  Spam.         .      ,  r 

Sepakation.-AII  Uie  British  Colleges  give  directions  for  the  preparation 
of  this  salt  {Hydrarf/t/ri  Chloridum,L.',  Calomelas,J).) 

The  London  College  orders  of  Mercury,  lb.      V^'^^P^^^A' Bol^^^^^ 
Snr^inm  Ih  iss  •  Distilled  Water,  as  much  as  may  be  sufficient.    Boil  two  .pounds  or  tue 
mercr;  witrthes5p^^^^^^  a  proper  vessel,  until  the  bipersulphate  of  mercury 

rub  this  when  it  is  cold  with  (the  remaining)  two  pounds  of  mercury  m  an 
TaX  ZtaJ,  that  they  niay  be  perfectly  niixed.    A"s  add^^^^^^  ch  We  of  podium 
nnfl  nib  tliem  too-etber  until  globules  are  no  longer  visible;  then  sublime.    ™  ™e 
subli^rte  to  veiT  lne  powder,  Ind  wasliit  carefully  with  boiling  distilled  water,  and  dry  r^. 

The  S^^r^i  College  directs  of  Mercury,  Svii]. ;  Sulphuric  Acid  (commercial),  g'J- 
and  f^iif  Pure  Nitri?  Acid,  f^ss. ;  Muriate  of  Soda,  3nj-  Mix  the  acids,  add  four 
ounces  of  the  mercury,  and  dissolve  it  with  the  aid  of  a  moderate  hea  .  Eaise  the  heat 
so  as  to  obta  n  a  dry  salt.  Triturate  this  with  the  muriate  of  soda  and  the  rest  of  the  mer- 
cury the  globules  entirely  disappear.  Heat  the  mixture  by  means  of  a  sand-bath  in 
Tproper  subliming  apparatus.  Reduce  the  sublimate  tb  fine  powder ;  wash  the  powder 
wiU  boiling  distilled  water  until  the  water  ceases  to  precipitate  with  solution  of  iodide  of 

P'Sf^"ir^o%/g7ves  the  following  formula  :-Takc  of  Sulphate  of  Mercury,  lb.  x  ; 
Mercury  of  commerce,  !b.  vij. ;  Dried  Chloride  of  Sodium  lb.  v.  Incorporate  as  completely 
as  possible  the  sulphate  and  the  metallic  mercury  by  prolonged  trituration,  and,  having 
then  added  the  chloride  of  sodium,  previously  reduced  to  a  fine  powder,  rub  all  well 
together  until  a  perfectly  equable  mixtm-e  is  obtained  Heat  this  through  the  medium 
nf  sand  in  a  shallow  iron  pot  with  a  flat  bottom,  hned  with  clay,  and  covered  with  a  lid 
of  cast 'iron  until  the  sublimate,  which  attaches  itself  to  a  circular  plug  m  the  centre  of 
the  lid  (which  admits  of  being  removed  and  cleaned  from  time  to  time),  neither  exhibits 
minute  globules  of  mercury,  nor  is  rendered  yellow  by  being  touched  with  a  solution  of 

1  Braaie's  Mmunl  of  Pharmaci/,  2i\  eiit  ,     .   .        ,     ,  . 

2  Jnnals  of  PJiilosophy,  vol.  ii.  N.  S.  p.  427.    See  also  the  old  Bemes  of  this  journal,  vol.  xvi. 
pp.  309,  394,  and  426. 
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caustic  potasli  The  wliolo  being  now  permitted  to  cool  down  to  the  temperature  of  the 
a.,  the  contents  ol  the  pot  are  to  be  transferred  to  a  small  hot  hearth  i^^  o  iT  ,vho  e 
door  ,s  made  iglit  by  a  clay  lute,  and  a  regulated  heat  is  to  be  applied  so  Ls  to  cau^e  tl  c 
vapourised  calomel  to  pass  into  an  adjacent  chamber  of  considerat  e  size  on  llieToor  of 
which  It  will  accumulate  m  the  form  of  a  fine  white  powder. 

The  London  College  directs  the  persulphate  to  be  prepared  by  the  action  of 
oil  of  vitriol  on  mercmy  One  equivalent  of  mercury  decomposes  an  equivalent 
o  suJplmric  acia,  and  abstracts  an  equivalent  of  oxygen,  to  form  one  equivalent 
of  oxide  o±  mercury,  disengaging  an  equivalent  of  sulphurous  acid.  The  oxide 
combines  with  an  equivalent  of  undecomposed  sulphuric  acid,  and  forms  one 
equivalent  ot  persulphate  of  mercury.  Hg  +  2S0-^  =  HgO^SO^  +  SO^  When 
one  equivalent  of  persulphate  of  mercury,  one  of  metallic  mercury,  and  one  of 
chloride  ol  sodium,  are  intimately  mixed  and  sublimed,  the  products  are  one 
?J"j;^^^^^l°f,^i^Jphate  of  soda  and  one  of  calomel.  HgO,S03  +  Hg  +  NaCl= 
xig-'Ul  +  i\  aUj  oO"^. 

At  Apothecaries'  Hall,  50  lbs.  of  mercury  are  boiled  with  70  lbs.  of 
sulplmric  acid  to  dryness  in  a  cast-iron  vessel;  62  lbs.  of  the  dry  salt  are 
triturated  with  40i  lbs.  of  mercury  until  the  globules  disappear;  and  34  lbs. 
ot  common  salt  are  then  added.  The  mixture  is  submitted  to  heat,  and  from 
j^^.-  subhmed  calomel  are  obtained.  It  is  washed  in  large 
quantities  of  distilled  water  after  having  been  ground  to  a  fine  and  impalpable 
powder.  o        o  i  i 

_  The  subliming  apparatus  varies  in  different  manufactories.  In  some  it  con- 
sists ot  a  large  earthen  retort,  with  a  short  but  wide  neck,  opening  into  an 
earthen  elliptical  receiver,  in  the  bottom  of  which  is  water.  The  retort  is 
placed  m  sand  contained  in  an  iron  pot  set  in  a  furnace. 

"The  form  in  which  calomel  sublimes,"  observes  Mr.  Brande,  "depends 
much  upon  the  dimensions  and  temperature  of  the  subliming  vessels.  In 
small  vessels  it  generally  condenses  in  a  crystaUine  cake,  the  interior  surface 
of  which  is  often  covered  with  beautiful  quadrangular  prismatic  crystals, ^ 
transparent,  and  of  a  texture  somewhat  elastic  or  horny:  in  this  state  it 
acquires,  by  the  necessary  rubbing  into  powder,  a  decidedly  yellow  or  buflp 
colour,  more  or  less  deep,  according  to  the  degree  of  trituration  which  it  has 
undergone.  If,  on  the  contrary,  the  calomel  be  subhmed  into  a  very  capacious 
and  cold  receiver,  it  falls  in  a  most  impalpable  and  perfectly  white  powder, 
which  requires  only  one  elutriation  to  fit  it  for  use  ;  it  then  remains  perfectly 
colourless.  By  a  modification  of  the  process,  it  may  be  suffered,  as  it  sublimes, 
to  fall  into  water,  according  to  Mr.  Jewell's  patent. 

"  The  above  circumstances,  too,  account  for  the  various  appearances  under 
which  calomel  occasionally  presents  itself  in  commerce  :  it  may  be  added,  that 
the  buff  aspect  of  this  substance  indicates  the  absence  of  corrosive  sublimate, 
thougli  it  by  no  means  follows  as  a  consequence  that  when  snow-white  it 
contains  it.  ^  When  the  surface  of  massive  sublimed  calomel  is  scratched,  it 
always  exhibits  a  buff  colour  :  it  also  becomes  yellow  when  heated,  but  loses 
Its  tint  as  it  again  cools.''2 

Mr.  Jewell's  jjrocess^  for  preparing  calomel  consists  in  keeping  the  receiving 
vessel  filled  with  steam,  so  that  the  vaporous  calomel  is  condensed  in  it,  and  takes 


'  Brooke,  Aunuh  of  I'liUosophy. 

-  Manual  of  ChcmisUy^  4tli  edil.  p.  788. 

^  Repert.  of  Arts,  xni.  7f,  2d  series. 
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a.  Furnace,   containing  an  earthen  retort  (having  a  wide 

and  short  neck),  in  which  the  ingredients  for  making 
calomel  are  placed. 

b.  An  earthen  receiver,  having  three  tubulures :  one  com- 
municating with  the  retort,  a  second  dipping  into  water 
in  an  earthen  jar,  and  a  third  connected  to  a  steam-pipe. 

Steam-boiler. 


the  form  of  a  fine  powder, 
which  is  much  finer  than  can 
be  obtained  by  levigation  and 
elutriation.  This  process  has 
been  improved  by  M.  0.  Henry 
(fig.  144). 

Soubeiran^  has  proposed  to 
modify  this  process,  by  sub- 
stituting a  current  of  air  for 
the  vapour  of  water ;  a  modi- 
fication which  Mr.  Calvert^    ,  .   

states  is  identical  with  Henry' sModtJicaUon  of  Jewelt's  Apparatus  for  Preparing 
already  in  use  in  some  manu-  Calomel  by  Steam  (hydrosublimate  of  mercury), 
facturing  houses  in  England. 
The  apparatus  is  an  iron 
cylinder  closed  at  one  extre- 
mity by  a  door  through  wbicli 
the  materials  are  introduced  : 
the  other  extremity  has  a  kind 
of  neck  attached  to  it. 

2.  Another  method  of  preparing  calomel  is  by  precipitation.  Thus  when 
solutions  of  nitrate  of  suboxide  of  mercury  and  of  chloride  of  sodium  are 
mixed,  double  decomposition  takes  place ;  nitrate  of  soda  is  formed  in  solution, 
while  dichloride  of  mercury,  or  calomel,  is  precipitated.  "If  this  process  be 
carefully  performed,  and  the  precipitate  thoroughly  edulcorated,  the  calomel  is 
said  to  be  sufficiently  pure;  but  a  small  portion  of  chloride  of  sodium  is  apt 
to  remain  combined  with  it,  which  might  affect  its  medical  uses."  (Brande.) 

3.  The  late  Dr.  A.  T.  Thomson^  took  out  a  patent  for  the  formation  of 
both  calomel  and  corrosive  sublimate,  by  the  direct  union  of  chlorine  gas  and 
the  vapour  of  mercury. 

Properties. — The  crystals  of  calomel  are  square  prisms.  The  appearance 
of  the  crystalline  cake  of  sublimed  calomel  has  been  already 
noticed.  As  met  with  in  the  shops,  it  is  in  the  form  of  a 
fine  odourless  and  tasteless  powder,  whose  specific  gravity  is 
7-140  (Boullay),  7-156  (Pelouze  and  Premy).  When  pre- 
pared by  Jewell's  process,  it  is  perfectly  white,  but  when 
obtained  in  the  ordinary  way,  it  has  a  hght  buff  or  ivory  tint. 
It  volatiUses  by  heat,  and,  under  pressure,  fuses.  It  is  inso- 
luble in  cold  water  and  alcohol.  According  to  Donovan* 
and  others,^  calomel  suffers  partial  decomposition  by  long 
boiling  in  water,  and  a  solution  is  obtained  which  contains 
mercury  and  chlorine  (corrosive  sublimate?). 

By  exposure  to  light,  calomel  becomes  dark  coloured,  in 
consequence,  according  to  Dumas,^  of  the  transformation  of 


Crystal  of  Calomel. 


1  Chemical  Gazette,  vol.  i.  p.  210,  1 843 

2  Ibid.  vol.  i.  p.  270,  1843. 

3  Ibid.  vol.  i.  p.  223,  1843. 
Ann.  Phil.  xiv.  323. 


Gnieliii,  Hanb.  d.  Chemie,  i.  1299  ;  Geiger's  Eandb.  d.  Pharm.  by  Liebig,  i.  561. 
Traite  de  Chime,  iii.  005. 
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a  small  portion  into  mercury  and  corrosive  sublimate.  Others  have  ascribed 
this  change  to  the  evolution  of  chlorine  and  cotnbinarion  of  the  metal  with 
oxygen.  Both  hypotheses  are  inconsistent  with  the  statement  of  Vogel,^  that 
this  blackened  calomel  is  insoluble  in  nitric  acid.  Is  it  not  probable  that  the 
cliange  depends  on  the  formatiori  of  a  subchloride  (Hg*Cl?),  as  Wetziar  has 
shown  to  be  the  case  witli  cliloride  of  silver  ?  By  digestion  in  hot  and  con- 
centrated hydrochloric  acid,  we  obtain  perchloride  of  mercury  and  reguline 
mercury.  Boiling  sulphuric  acid  forms  persulphate  and  perchloride  of  mer- 
cury, with  the  evolution  of  sulphuric  acid.  When  calomel  absorbs  dry 
ammonia^  it  forms  a  dark  grey  powder,  which  is  2Hg2Cl,NH^  =  2Hg^Cl,HAd. 
(Kane.)  But  if  calomel  be  digested  in  water  of  ammonia,  one-half  of  its 
chlorine  is  converted  into  sal  ammoniac,  and  a  dark  grey  powder  (called  by 
Kane  hlack  precipitate)  results,  which  is  a  compound  of  subchloride  and  sub- 
amidide  of  mercury  ]  Hg^Cl+Hg^Ad. 

Characteristics. — Heated  in  a  glass  tube  by  a  spirit  lamp  it  is  volatilised, 
and  yields  a  white  subhmate.  Mixed  with  soda-flux,  and  heated,  it  yields  a 
sublimate  of  metallic  liquid  globules  :  thus  showing  it  to  be  a  mercurial  com- 
pound. By  the  action  of  lime-water  it  yields  a  blackish-grey  precipitate 
(Hg^O) :  if  to  the  supernatant  liquor  an  excess  of  nitric  acid  be  added,  there 
is  obtained,  on  the  addition  of  nitrate  of  silver,  a  white-  precipitate  (AgCl). 
Protochloride  of  tin  decomposes  it :  the  products  are  bichloride  of  tin  and 
globules  of  metallic  mercury.  [It  is  insoluble  in  water,  alcohol,  and 
ether. — Ed.] 

Composition, — The  following  is  the  composition  of  calomel : — 

Turner,  Daw/, 

Atoms.     Eq.  Wf.     Per  Cent.    Zahoada. '  Vols.    Sp.  Gr. 


Mercury   2    200-0    84-92    85 

Chloriue   1    35-5    1.5-08    15 


Mercurial  Vapour .. .  1  ...  6-976 
Chlorine  Ga3   i  ...  1-237 


Subchloride  of  Mercury  1    235-5   100-00   100    Vapour  of  Calomel...  1  ...  8-213 

Purity. — When  pure,  calomel  is  completely  vaporised  by  heat.  Water 
or  alcohol  which  has  been  digested  on  it,  should  give  no  precipitate  or 
change  of  colour  on  the  addition  of  lime-water,  caustic  potash,  ammonia, 
nitrate  of  silver,  or  hydrosulphuric  acid,  by  which  the  absence  of  percliloride 
of  mercury  may  be  inferred.  I  have  met  with  calomel  which,  in  consequence 
of  being  imperfectly  washed,  contained  corrosive  subhmate.  It  had  been  given 
to  several  patients  before  its  purity  was  suspected,  and  had  operated  on  them 
most  violently.  When  mixed  with  potash  it  became  black,  like  pure  calomel : 
the  quantity  of  subhmate  being  insufficient  to  produce  any  ])erceptible  alte- 
ration in  the  colour  of  the  precipitate.  But  water  which  had  been  digested 
on  it,  gave,  with  the  above-mentioned  tests,  the  characteristic  indications  of 
perchloride  of  mercury. 

A  whitish  powder,  which  is  volatile  by  heat.  On  the  addition  of  potash  it  becomes 
black,  and  then,  when  heated,  runs  mto  globules  of  mcreury.  The  distilled  water  with 
which  it  has  been  washed,  or  m  which  it  has  been  boiled,  gives  no  precipitate  with  nitrate 
of  silver,  Ume-water,  nor  hydrosulphuric  acid.— P//.  Lond.  ,    • ,  .   r-u  j 

Heat  sublimes  it  without  any  residuum  :  sulphuric  ether  agitated  with  it,  filtered,  and 
then  evaporated  to  dryness,  leaves  no  crystallhie  residuum,  and  what  residuum  may  be 
left  is  not  turned  yellow  with  aqua  potasste. —P/i.  Tld. 


'  Langrebe,  Veher  das  LicM,  87. 
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Physiological  Effects,  u.  On  Animals.  —  Wepfer/  Viborg,  Elor- 
mauii/  Gaspard,3  and  Annesley,'^  have  examined  the  elfects  of  calomel  on 
dogs,  horses,  and  pigs,  but  without  any  remarkable  results.  Viborg  gave 
half  an  ounce,  with  six  pounds  of  water,  to  a  horse :  the  efl'ects  were  cough, 
heaving  of  the  flanks,  quick  pulse,  enfeebled  appetite,  and  in  twenty-four 
hours  loose  stools.  Annesley  asserts,  from  his  experiments  on  dogs,  that 
large  doses  of  calomel  diminish  the  vascularity  of  the  gastro-intestinal 
membrane. 

j3.  On  Calomel  may  be  ranked  among  the  milder  preparations  of 

mercury ;  for  although,  in  its  local  action,  it  is  somewhat  more  powerful  than 
the  oxide,  or  than  those  preparations  which  contain  mercury  in  a  finely- 
divided  state  (as  blue  pill),  yet  it  is  milder  than  most  of  the  other  salts  of 
mercury.  Introduced  into  the  stomach  through  a  permanent  artificial 
opening  caused  by  a  gun-shot  wound.  Dr.  Beaumont  found  that  twelve 
grains  of  calomel  caused  commotion,  slight  nausea,  and  the  secretion  of  a 
white  frothy  fluid  running  at  the  aperture  lilce  fermenting  beer  from  a  bottle.^ 
Swallowed  in  s)7iall  doses,  as  a  few  grains,  it  occasionally  excites  no 
obvious  effects,  though  more  commonly  it  acts  as  a  purgative ;  and  in  very 
susceptible  persons,  especially  females,  it  sometimes  produces  nausea,  griping, 
and  sreat  faintness.  It  appears  from  the  experience  of  most  practitioners 
that  adults  are  more  susceptible  of  the  influence  of  calomel  than  children.^ 
The  green  stools  (called  calomel  stools)  which  sometimes  follow  the  adminis- 
tration of  calomel  to  children,  are  usually  supposed  to  arise  from  the  action  of 
this  medicine  on  the  liver ;  though  Zeller  (quoted  by  Kraus)  thinks  that  the 
colour  depends  on  alterations  produced  in  the  condition  of  the  blood ;  and 
Kraus?  is  disposed  to  refer  it  to  the  operation  of  calomel  on  the  milk  contained 
in  the  alimentary  canal.^  But  the  same  coloured  stools  are  frequently  observed 
wlien  no  mercury  has  been  used,  and  there  does  not  appear  to  me  to  be  any 
just  ground  for  ascribing  it  to  calomel.9  [Dr.  Michea,^^  of  Paris,  has  recently 
endeavoured  to  ascertain,  by  chemical  analysis,  whether  the  green  colour  of 

'  Hist.  CicutcB  Aquat. 
2  Wibmer,  Wirk.  d.  Arzn. 

Mageadie,  Journ.  de  Physiol. 
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*  Experiments  and  Observations  on  the  Gastric  Juice  and  the  Physiology  of  Digestion,  p.  183. 
Edinb.  1838. 

6  To  this  statement  exceptions  are  frequently  observed.  The  following  is  an  instance  of  the 
occasional  violence  of  the  action  of  calomel  on  children.  The  late  Dr.  Thomas  Davies  attended,  with 
the  late  Mr.  Edwia  Q,uekett,  a  boy  of  four  years  old,  labouring  under  peritonitis.  One  grain  of 
calomel  was  directed  to  be  administered  three  times  a  day  ;  and  an  aperient  dose  of  calomel  and 
jalap  was  given.  On  the  fourth  day  its  employment  was  stopped,  in  consequence  of  its  violent  action. 
The  cheeks  were  enormously  swollen,  the  gums  sloughed,  necrosis  of  the  alveolar  process  of  the 
lower  jaw  on  each  side  occurred,  and  portions  of  bone,  with  the  teeth,  came  away.  The  child  ulti- 
mately recovered  in  about  twelve  mouths ;  but  the  jaws  cannot  be  separated,  and  the  patient  is  now: 
obliged  to  suck  his  food  through  the  apertures  left  by  the  loss  of  bone. 

7  Heitmittellehre,  161. 

*  See  also  a  paper  On  the  Effects  of  Calomel  in  producing  Slimy  Stools,  in  the  Lond.  Med.  and 
Surg.  Journ.  April  1829,  p.  344. 

9  The  so-callel  calomel  stools  have  been  analysed  both  by  Simon  {Animal  Chemistry,  vol.  ii. 
p.  386)  and  by  Dr.  Golding  Bird  {Ibid.;  also  Lond.  Med.  Gaz.  Sept.  5,  1845) :  the  results' furiiisli 
no  evidence  of  the  supposed  calomel  origin  of  the  stools.  No  mercury  was  recognised  in  them  • 
Simon  expressly  states,  that  his  attempts  to  detect  mercury  proved  unsuccessful.  'Hiese  negative 
results  favour  the  opinion  given  in  the  text,  that  the  green  colour  of  the  stools  is  not  dependent  on 
the  calomel. 

Lancet,  1849,  vol.  i.  p.  15,  quoted  from  L' Union  Medicate. 
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the  motions  following  purgative  doses  is  dependent  upon  an  increased  secretion 
of  bile  caused  hy  the  action  of  the  medicine.  On  this  question  there  is  a  great 
variety  of  opinion.  M.  Mialhe  considers  that  the  calomel  really  excites 
increased  secretion  of  bile.  Others,  as  the  late  Dr.  Golding  Bird  and  jProfessor 
Schonbein,  think  the  green  colour  to  be  due  to  an  alteration  of  lisemaiosine. 
M.  Michea  began  a  series  of  analyses  upon — 1,  the  spontaneous  alvine  dejec- 
tions of  healthy  men ;  2,  the  dejections  of  a  more  or  less  green  colour  from 
m.eu  affected  with  gastro-intestinal  inflammation ;  3,  the  same  resulting  from 
various  doses  of  calomel ;  4,  evacuations  produced  by  neutral  salts  and  resi- 
nous purgatives.  _  These  were  tested  with  strong  nitric  acid.  Dr.  Michea 
concludes,  from  his  experiments  and  observations,  that  calomel  exerts  a  special 
and  direct  action  on  the  liver,  causing  an  increased  secretion  of  bile.  This 
infiueuce,  however,  is  uncertain.  Green  evacuations,  consisting  of  the  altered 
bile,  are  more  frequent  in  men  than  women,  owing,  he  supposes,  to  the 
greater  quantity  of  chlorides  generated  in  the  stomachs  of  men,  and  which 
change  the  chloride  into  bichloride.  Neutral  salts  and  resinous  purgatives 
were  not  found  to  increase  the  quantity  of  bile. — Ed.] 

Like  other  mercurials,  calomel  increases  the  action  of  the  secreting  organs, 
and  thus  promotes  the  secretion  of  bile  and  of  intestinal  mucus ;  and  we  also 
presume  it  has  a  similar  influence  over  the  secretion  of  the  pancreatic  fluid. 
Neumann^  states  that  a  man  took  two,  then  three,  and  subsequently  four 
grains  of  calomel,  daily,  for  the  space  of  two  months,  ^^dthout  inducing 
salivation ;  but  three  months  afterwards  he  became  affected  by  chronic  vomiting, 
the  consequence  of  a  scirrhous  pancreas,  of  which  he  died  in  four  months. 
From  the  manner  in  which  the  case  is  related,  it  is  clear  the  narrator  attributed 
the  disease  of  the  pancreas  to  the  use  of  mercury;  whether  justly  or  not, 
however,  it  is  impossible  to  determine.  The  repeated  and  continued  use  of 
calomel,  in  small  doses,  is  attended  with  the  constitutional  effects  of  mercurial 
preparations  generally,  before  described. 

In  la7ye  doses,  it  has  been  regarded  as  an  irritant  poison ;  and,  judgmg 
from  the  fatal  effects  ascribed  to  it  by  several  writers,  not  without  reason. 
Thus  HeUweg^  has  reported  a  case  in  which  a  few  grains  of  calomel,  taken  as 
a  laxative,  caused  death ;  Yagnitius^  saw  fifteen  grains  prove  fatal ;  and 
Ledelius*  half  an  ounce.    Pr.  Hoffman  has  also  related  two  fatal  cases. ^ 

"Whytt,  Odier,  Quin,  Wibmer,  Leib,  and  others,"  says  Gohs,^  "gave 
calomel  internally  in  far  larger  doses ;  as  two,  three,  or  more  grains,  at  a 
time ;  and  continued  its  use  many  days  in  the  same  dose,  without  consider- 
ing the  many  evacuations  from  the  alimentary  canal,  or  the  violent  colic  • 
pains ;  and  they  affirm  that  they  have  never  remarked,  from  the  effects  of  this 
agent  given  in  these  large  doses,  any  bad  consequences  in  the  abdomen. 
Melancholy  experience  compels  me  to  contradict  them.  Many  times  I  saw, 
under  these  large  and  long-continued  doses  of  calomel,  the  liydrocephaHc 
symptoms  suddenly  vanish,  and  inflammation  of  the  intestines  arise,  which 


'  Griife  and  Walther's  Journal.,  BJ.  ii.  H.  3,  S.  433,  quoted  by  G.  A.  llichter,  Ausfilhr.  Arzneim. 
V.  492. 

^  Wibmer,  op.  cit.  'in.  71. 
Ibid. 

*  Ibid. 

*  Ibid. 

*  Treatise  on  the  Hydrocephalus  ActUus,  by  Dr.  Goouh. 
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terminated  in  cleatli.  Still  oftener  I  observed  this  unfavourable  accident 
from  an  incautious  use  of  calomel  in  croup  :  namely,  where  all  the  Iriglittui 
symptoms  of  this  tracheal  inflammation,  which  threatened  suftocation,  sud- 
denly vanish,  and  enteritis  develope  itself,  which  passed  rapidly  nito  gangrene, 
and  destroyed  the  patients."  , 
In  the  Times  newspaper  of  the  26th  xVpril,  1886,  there  is  the  report  ot 
a  coroner's  inquest  on  the  body  of  a  Mrs.  Corbyn,  who  was  destroyed  by 
swallowing  20  grains  of  calomel,  she  having  previously  taken  a  moderate 
dose  without  the  medicine  producing  what  she  considered  to  be  a  sutticient 
effect;  and  in  the  India  Journal  of  Medical  Science^  is  the  case  of  a  lad, 
a^ed  i4,  a  native  of  Nepal,  in  whom  six  grains  of  calomel  apparently  produced 
inflammation  and  ulceration  of  the  mouth,  enormous  swelhng  of  the  face, 
mercurial  fojtor  of  the  breath,  mortification,  and  death.   There  was  no  ptyalism. 

In  Pierer's  Annalen  for  April  18272  is  the  case  of  a  lady,  who  by  mistake 
swallowed  14  drachms  of  calomel  at  once.  Acute  pains  in  the  abdomen 
came  on,  accompanied  by  frequent  vomiting  and  purging.  These  symptoms 
were  allayed  by  oleaginous  demulcents  :  but,  on  the  second  day,  salivation 
and  ulceration  of  the  mouth  took  place.  In  three  weeks,  however,  she  was 
perfectly  recovered.  Other  violent  effects  are  noticed  by  Wibraer,  Gmelin, 
and  others ;  but  the  instances  adduced  are  sufficient  to  show  that  dangerous 
and  even  fatal  effects  may  result  from  large  doses,  and  therefore  that  Teich- 
meyer,  Buchner,  and  others,  are  justified  in  ranking  it  among  poisons. 

Of  late  years,  however,  immense  quantities  of  calomel  have  been  adminis- 
tered medicinally,  without  giving  rise  to  any  symptoms  of  irritant  poisoning, 
 nay,  apparently  with  the  opposite  effect ;  for  we  liave  the  concurrent  testi- 
mony of  many  practitioners,  that  in  yellow  fever,  cholera,  and  other  dangerous 
diseases,  calomel,  in  doses  of  a  scruple  and  upwards,  allays  vomiting  and 
purging ;  and  on  this  account  has  been  denominated  a  sedative.  So  that 
while  in  small  doses  (as  from  two  or  five  grains)  calomel  is  almost  universally 
admitted  to  be  an  irritant  to  the  bowels,  it  is  asserted  that  larger  ones  are 
actually  sedative.  These  statements  appear  to  me  to  be  almost  inconsistent, 
and  yet  they  are  fair  deductions  from  the  experience  of  numerous  intelligent 
practitioners.  We  must,  therefore,  endeavour  to  accumulate  more  facts,  in 
order  to  illustrate  the  effects  of  calomel,  and  for  the  present  confess  we  have 
very  imperfect  information  respecting  the  nature  of  its  action. 

In  a  case  published  by  Mr.  Roberts,^  an  ounce  of  calomel  was  swallowed 
by  mistake,  and  retained  on  the  stomach  for  two  hours  before  the  error  was 
discovered.  The  only  effects  were  slight  nausea  and  faintness.  Subsequently, 
emetics,  lime-water,  and  purgatives,  were  administered;  calomel  was  vomited 
up,  and  the  day  but  one  afterwards  the  patient  was  quite  well.  Neither  sali- 
vation nor  the  sHghtest  affection  of  the  gums  occurred.  The  largest  quantity 
of  calomel  given  as  a  medicinal  agent,  at  one  dose,  is,  I  believe,  three  drachms ; 
"  and  it  was  followed,''  says  Dr.  Christison,*  from  whom  I  quote  the  case, 
which  occurred  in  America,  "  by  only  one  copious  evacuation,  and  that  not 
till  after  the  use  of  an  injection."  I  have  now  before  me  reports  of  eighteen 
cases  of  spasmodic  cholera,  admitted  in  the  year  1832  into  the  Cliolera  Hos- 


*  Land.  Med.  Gaz.  xviii.  484. 
^  Quoted  by  Wibmt;r,  <ip.  cit.  72. 

Land.  M<^d.  Gaz.  xxii.  Gil. 
■*  IVeaiist!  on  Poison.s, 
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pital  at  Bethnal  Green,  in  this  metropolis,  in  which  enormous  quantities  of 
calomel  were  employed  by  the  house-surgeon,  Mr.  Charles  Bennett  (formerly 
one  of  my  pupils),  with  very  slight  physiological  effects.  "When  a  patient  was 
brought  into  the  hospital,  two  drachms  of  calomel  were  immediately  men 
and  afterwards  one  drachm  every  one  or  two  hours,  until  some  effect  was 
produced.  In  17  out  of  18  cases  in  which  this  plan  was  tried,  the  vomitin^ 
and  purging  diminished,  and  the  patients  recovered.  Several  of  them  took 
from  20  to  30  drachms  without  the  subsequent  ptyalism  being  at  all  excessive. 
In  one  case  (a  female,  aged  36  years),  30^  drachms  were  administered  within 
forty-eight  hours ;  moderate  ptyaHsm  took  place,  and  recovery.  In  the  unsuc- 
cessf_iil  case  which  I  have  alluded  to,  53  drachms  of  calomel  were  administered 
within  forty-two  hours,  without  ■  the  least  sensible  effect.  Dr.  GrifBn'  also 
tells  us,  that  in  several  cases  of  cholera  he  gave  calomel  hourly,  "  in  scruple 
doses,  to  the  amount  of  two  or  three  drachms  or  upwards,  without  eventual 
salivation ;  and  I  recollect,"  he  adds,  "  one  instance  in  particular,  in  which  I 
gave  two  drachms  within  an  hour  and  a  half  with  perfect  success,  and  without 
affecting  the  system.''  I  do  not  ])retend  to  reconcile  these  cases  with  those 
recorded  by  HeUweg,  Yagnitius,  Ledelius,  Hoffman,  and  Golis ;  in  fact,  they 
appear  to  me  to  be  irreconcileable.  Dr.  Christison,  however,  suggests  that 
in  those  cases  in  which  violent  effects  occurred,  the  calomel  might  contain 
corrosive  sublimate. 

[On  the  other  hand,  some  practitioners  assert  that,  as  the  result  of  their 
experience,  the  curative  effects  of  calomel  in  Asiatic  cholera  are  observed 
when  small  doses  are  given  at  frequent  intervals.  Dr.  Ayre  in  1832,  and  at 
each  subsequent  epidemic  appearance  of  cholera,  has  strongly  urged  the  use 
of  small  and  repeated  doses  of  calomel.  In  a  series  of  letters  to  the  President 
and  College  of  Physicians,2  Dr.  Ayre  repeats  his  conviction,  that,  as  the 
result  of  long  experience,  his  plan  is  the  best  yet  adopted  for  the  treatment  of 
this  disease.  Calomel  alone  is  relied  upon  by  him.  It  is  given  in  the  form 
of  pills,  containing  one  or  two  grains  each,  at  intervals  of  ten  or  jBfteen 
minutes,  during  the  stage  of  collapse.  In  the  premonitory  stage  of  diarrhoea 
it  is  given  in  still  smaller  doses,  with  or  without  the  tenth  or  'twelfth  part  of  a 
grain  of  opium. — Ed.] 

Mr.  Annesley^  accounts  for  the  increased  quantity  of  bile  found  in  the 
stools  after  the  use  of  calomel,  by  supposing  that  the  gall-bladder  sometimes 
becomes  distended  in  consequence  of  the  tenacity  of  the  mucous  secretion,  by 
which  the  mouth  of  the  ductus  communis  choledochus  is  closed;  and  that 
calomel  acts  chemically  on  the  mucus,  and  detaches  it.  But  the  hypothesis 
is,  I  think,  devoid  of  foundation. 

Uses. — Calomel  is  very  frequently  used  as  an  alterative,  in  glandular 
affections,  chronic  skin  diseases,  and  disordered  conditions  of  the  digestive 
organs,  more  particularly  in  those  cases  which  are  connected  with  hepatic 
derangement.  Por  this  purpose  it  is  usually  taken  in  combination  with  other 
alteratives,  as  in  the.weU-knowu  Plummer's  pill,  which  I  shall  presently  notice.. 

It  is  very  frequently  employed  as  a  purfjaiive,  though  on  account  of  the 
uncertainty  of  its  cathartic  effects  it  is  seldom  given  alone;  generally  in 


'  Land.  Mod  Gaz.  xviii.  880. 
^  Lancel,  1854. 
•*  Diseases  of  India. 
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combination  with  other  drastic  purgatives— such  as  jalap,  scammony,  or  com- 
pound extract  of  colocynth,  the  activity  of  winch  it  very  much  promotes.  W  e 
employ  it  for  this  purpose  when  we  are  desirous  of  relieving  _  ailections  ot 
other  organs,  on  the  principle  of  counter-irritation.  Thus  m  threatened 
apoplexy,  in  mental  disorders,^  in  dropsical  affections,  and  m  chronic  diseases 
of  the  skin.  In  torpid  conditions  of  the  bowels,  where  it  is  necessary  to  use 
powerful  cathartics  to  produce  alvine  evacuations,  as  m  paralytic  affections, 
it  is  advantageously  combined  with  other  purgatives.  Sametimes  we  use 
it  to  promote  the  biliary  secretion— as  in  jaundice  and  other  affections  ot  the 
liver,  in  chronic  skin  diseases,  and  in  various  disordered  conditions  of  the 
alimentary  canal  not  accompanied  by  inflammation.  Moreover,  in  the 
various  diseases  of  children  requiring  the  use  of  purgatives,  it  is  generaUy 
considered  to  be  very  useful ;  and  its  being  devoid  of  taste  is  of  course  an 
advantage. 

As  a  sedative  it  has  been  administered  in  yellow  fever,  spasmodic  or  ma- 
lignant cholera,  dvsentery  and  liver  affections.  Dr.  Griffin^  asserts  that 
calomel  proved  a  most  successful  medicine  in  cholera,  controlling  or  arrest- 
ing its  progress  in  84  cases  out  of  100,  when  administered  while  the  pulse 
was  perceptible  at  the  wrist ;  but  that,  on  the  contrary,  it  proved  detrimental 
when  given  in  collapse.  The  practice  was  tested  in  1,448  cases.  The  dose 
was  from  one  to  two  scruples  every  hour  or  half-hour. 

As  a  sialogogue,  it  may  be  used  in  the  cases  in  which  I  have  already 
stated  that  mercurials  generally  are  employed  :  with  the  view  of  preventing 
irritation  of  the  alimentary  canal,  it  is  usually  given  in  combination  with 
opium,  unless  the  existence  of  some  affection  of  the  nervous  system  contra- 
indicates  the  use  of  narcotics.  This  combination  is  employed  in  peripneu- 
monia, pleuritis,  croup,  laryngitis,  hepatitis,  enteritis,  and  other  inflammatory 
diseases  :  in  fever,  syphiHs,  and  clironic  visceral  diseases. 

Calomel  is  frequently  combined  with  other  medicines  to  increase  their 
effects ;  as  with  squills,  to  produce  diuresis,  in  dropsy ;  or  with  anfimoiiials, 
to  promote  diai^horesis. 

As  an  cuHhehnintic  it  is  in  frequent  use,  and  forms  one  of  the  active  in- 
gredients of  many  of  the  nostrums  sold  for  worms  ;  though  it  does  not  appear 
to  have  any  specific  influence  over  parasitic  animals. 

The  local  uses  of  calomel  are  numerous.  In  diseases  of  the  Schneiderian 
membrane,  it  is  applied  as  a  snuff.  It  is  sometimes  blown  into  the  eye,  to 
remove  spots  on  the  cornea.  Dr.  Ericke^  has  used  it  with  great  success  in 
chronic  cases  of  rheumatic,  catarrhal,  and  scrofulous  ophthalmia ;  but  in  two 
instances  bad  consequences  resulted  from  its  use.  It  is  sometimes  suspended 
in  thick  mucilage,  and  used  as  a  gargle  in  venereal  sore-throat,  or  injected 
into  the  urethra  in  blennorrhoea.  Now  and  then  it  is  used  as  a  substitute  for 
cinnabar  in  fumigation.  As  a  local  application,  in  the  form  of  ointment, 
calomel  is  one  of  the  most  useful  remedies  we  possess  for  the  cure  of  several 
forms  of  chronic  skin  diseases. 

Administration. — When  used  as  an  alterative,  it  is  given  in  doses  of 
from  half  a  grain  to  a  grain,  frequently  combined  with  oxysulphuret  of  anti- 

1  Lond.  Med.  Gaz.  iii.  692. 

2  Ibid.  xxi.  880. 
»  Ibid.  xxii.  397. 
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mony  (as  in  Phwimer's  Pill)  or  antimonial  powder,  and  repeated  every,  or 
every  other  night ;  a  mild  saline  laxative  being  given  the  following  morning. 
As  a  'purgative,  from  two  to  five  grains  are  given  usually  in  combination- 
with,  or  followed  by,  the  use  of  other  purgatives,  especially  jalap,  senna, 
scamraony,  or  colocynth.  As  a  sialor/or/ue,  it  is  exhibited  in  doi^es  of  one  to 
three  or  four  grains,  generally  combined  with  o'pium  or  Dover's  powder, 
twice  or  thrice  a  day.  As  a  sedative,  the  dose  is  from  a  scruple  to  half  a 
drachm  or  more.  Biett^  has  sometimes  employed  it  as  an  errhine,  in  syphi- 
litic eruptions.  It  is  mixed  with  some  inert  powder,  and  given  to  the  extent 
of  from  8  to_20  grains  daily.  The  use  of  acids  with  calomel  frequently 
occasions  griping.  Calomel  is  most  extensively  employed  in  the  diseases  of 
children,  and  may  be  given  to  them  in  as  large  or  proportionally  larger  doses 
than  to  adults.  Salivation  is  a  rare  occurrence  in  them  :  indeed,  Mr.  Colics^ 
asserts,^  that  mercury  never  produces  ptyahsm,  swelling  or  ulceration  of  the 
gums,  in  infants ;  but  this  is  an  error. 

V  \.  PILULA  HYDMRGYRI  CHIORIDI  COMPOSITA,  L.;  Pilulm  CalomelanoH 
compositte,  ^.J). ;  Compound  Calomel  Pills.  (Calomel;  Oxysulphuret 
of  Antimony,  each  gij. ;  Gaaiacum,  powdered.  Treacle,  of  each  ^ss.  Rub 
the  calomel  with  the  oxysulphuret  of  antimony,  afterwards  with  the  guaiacum 
and  the  treacle,  until  incorporated,  L. — The  EdAnhurgh  College  uses  of 
Calomel,  and  Golden  Sulphuret  of  Antimony,  of  each,  one  part :  Guaiac,  in 
fine  powder,  and  Treacle,  of  each  two  parts ;  the  pill-mass  is  ordered  to  be 
divided  into  six-grain  pills. — The  Dublin  College  employs  of  Calomel,  Pre- 
cipitated Sulphuret  of  Antimony,  of  each  5j. ;  Guaiacum  Resin,  in  powder, 
5ij. ;  Castor  Oil,  f^j.  Triturate  the  calomel  with  the  antimony,  then  add  the 
resin  and  the  oil,  and  beat  the  whole  into  a  uniform  mass). — This  compound 
is  commonly  known  Plummer' s  pill  [pilula  Plummeri)  having  been  ad- 
mitted into  the  Edinburgh  Pharmacopoeia  at  his  recommendation.  Calomel 
and  precipitated  tersulphuret  of  antimony  mutually  but  slowly  react  on  each 
other;  and  the  ultimate  products  are  sulphuret  of  mercury  and  terchloride 
of  antimony.  In  the  dry  state,  and  mixed  with  other  ingredients,  this  change 
is  retarded.  These  pills  are  frequently  employed  as  alteratives  in  chronic 
skin  diseases,  in  the  papular  and  pustular  forms  of  the  venereal  disease,  in 
chronic  liver  affections,  and  in  various  disordered  conditions  of  the  digestive 
organs.  [One  grain  of  calomel  is  contained  in  six  grains  of  the  London  and 
Edinburgh,  and  in  five  grains  of  the  Dublin  preparation. — Ed.]  The  dose 
is  from  five  to  ten  grains. 

\  2.  PILULiE  CALOMELANOS  ET  OPII,  E. ;  Calomel  and  Opium  Pills. 
(Calomel,  three  parts  ;  Opium,  one  part ;  Conserve  of  Red  Roses,  a  suffi- 
ciency. Beat  them  into  a  proper  mass,  which  is  to  be  divided  into  pills, 
each  containing  two  grains  of  calomel). — Each  pill  contains  two-tliirds  of  a 
grain  of  opium.  It  is  a  valuable  compound  in  rheumatism  and  various  other 
inflammatory  diseases.  Dose,  one  or  two  pills.  If  ptyalism  be  required,  one 
pill  may  be  repeated  three  times  daily. 

>    3.  INGUENTUM  HYDRARGYRI  CIILORIDI ;  Calomel  Ointment.  (Calomel, 


'  Land.  Mnd.  Gas.  viii.  p.  540. 

"  Pracf.  Obxn-v.  281. 
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•  Lard,  3i.)-Tliis  is  a  most  valuable  application  in  porrigo  favosa  im- 
petigo, herpes,  and  the  scaly  diseases  (psoriasis  and  lepra).  Indeed,  it  I  were 
required  to  name  a  local  agent  pre-eminently  useful  in  skm  diseases  generally, 
I  should  fix  on  this.    It  is  well  deserving  a  place  in  the  Pharmacopoeia. 

■  4.  PILULiE  CATIIARTICE  COMPOSM,  Hi.  of  the  United  States.  Com- 
pound Cathartic  Pills.  (Compound  Extract  of  Colocynth,  5ss  ;  i^xtract  oi 
Jalap,  in  powder;  Calomel,  of  each,  5iij.;  Gamboge  m  powder,  ^ij.  M. 
Divide  into  180  pills).— This  pill  is  intended  to  combine  smallness  ot  buit 
with  efaciency  and  comparative  mildness  of  purgative  action,  and  a  peculiar 
tendency  to  the  bihary  organs.^  Each  pill  contains  one  grain  ot  calomel. 
Three  pills  are  a  full  dose. 

179.  HYDRARGYRI  PERCHLORIDUM.  -  PERCHLORIDE 

OF  MERCURY. 

Formula  HgCl.    Equivalent  Weight  135-5. 

History.— We  have  no  account  of  the  discovery  of  this  preparation. 
Geber3  described  the  method  of  preparing  it ;  but  it  is  supposed  to  have 
been  known  long  anterior  to  him.  Like  calomel,  it  has  had  various*  syno- 
nymes,  of  which  the  principal  are  the  following  -.—chloride,  bichloride,  hy- 
drochlorate,  muriate  or  oxymuriate  of  mercury  {hydrargijri  chloridum, 
bichloridum,  L.,  hydrochloras,  murias  vel  oocymurias),  corrosive  sublimate 

■  {sublimatus  corrosivus,  E.,  sublimatum  corrosivum,  D.),  corrosive 
muriate  of  mercury  {hydrargyri  murias  corrosivus),  and  acidum  chloro- 
hydrargyricum. 

Preparation.— There  are  several  methods  of  obtaining  it.  Of  these  two 
only  will  require  notice. 

1.  By  subliming  a  mixture  of  persulphate  of  mercury  and  common  salt. 

The  London  College  orders  of  Mercury/  lb.  ij.;  Sulphuric  Acid,  f^xxiss;;  Chloride  of 
Sodium,  lb.  iss.  Boil  down  the  mercury  with  the  sulphuric  acid  m  a  proper  vessel,  until 
dry  bipersulphate  of  mercury  remains ;  rub  this  when  it  is  cold  with  the  chloride  of 
sodium  in  an  earthen  mortar ;  then  sublime  with  a  heat  gradually  raised. 

The  Edinburgh  College  directs  of  Mercury,  siv. ;  Sulphuric  Acid  (commercial),  fjij.  and 
fXiii. ;  Pure  Nitric  Acid,  f§ss. ;  Muriate  of  Soda,  §iij.  Mix  the  acids ;  add  the  mercury ; 
dissolve  it  with  the  aid  of  a  moderate  heat ;  then  raise  the  heat  so  as  to  obtain  a  dry  salt. 
Triturate  this  thoroughly  with  the  muriate  of  soda ;  and  sublime  in  a  proper  apparatus. 
■  The  Dublin  College  gives  a  separate  formula  for  the  preparation  of  the  bipersulphate  of 
mercury  [Eydrargyri  Sulphas,  D.)    (See  ante,  Bydrargyri  Persulphas,  p.  918.) 

Take  of  Sulphate  of  Mercury,  lb.  x. ;  Dried  Chloride  of  Sodium,  lb.  v.  Reduce  each  salt 
to  a  fine  powder,  and,  having  mixed  them  carefully  by  trituration  in  a  mortar,  let  the 
mixture  be  introduced  into  an  iron  pot  lined  with  clay,  and  by  a  regulated  heat,  appUed 
through  the  intervention  of  sand,  let  the  corrosive  suolimate  be  sublimed  into  an  earthen 
head  placed  over  the  pot,  and  connected  to  it  by  means  of  lute.  The  product  should  be 
preserved  in  an  opaque  bottle. 

Sulphate  of  mercury  is  usually  prepared  by  submitting  the  sulphuric 
acid  and  mercury  to  heat  in  an  iron  pot,  set  in  brickwork,  over  a  proper  fire. 


vol.  I. 
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Fig.  14.6. 


Furnaces  for  the  Preparation  of  Corrosive 
Sublimate. 


and  under  a  hood  or  chimney  to 
carry  off  the  vapour  of  sulphurous 
acid  (fig.  146  a). 

The  mixture  of  sulphate  and  com- 
mon salt  is  subjected  to  subhmation 
in  an  earthen  alembic  placed  in  sand 
contained  in  an  iron  pot ;  or  in  an 
iron  pot  lined  with  clay,  and  covered 
by  an  inverted  earthen  pan  (as  in 
fig.  ]4.6  h).  The  same  pot,  with  a 
different  head,  may  be  used  in  the 
preparation  of  calomel. 

The  nature  of  the  changes  which 
occur  in  the  manufacture  of  persul- 

a.  Furnace  for  the  preparation  of  the  persulphate  "^^^^  of  mercUry  have  been  already 

of  mercury.    "When  the  operation  is  going  on,  explained. 

an  iron  plate  is  snspeuded  in  front  of  the  When  this  salt  is  sublimed  with 
hood,  to  prevent  the  escape  of  vapour.  1  1    -j      e      t        i     i  i  -T 

b.  Furnace  for  the  sublimation  ol  the  perchloride.      cnioride  Ot  sodium,  double  decom- 

position takes  place,  and  we  obtain 
perchloride  of  mercury  and  sulphate  of  soda,  H^CSO^  +  NaCl  = 
HgCl-hNaO,SOl  ^      5  . 

2.  Perchloride  of  mercury  may  also  be  procured  by  the  direct  union  of  its 
constituents,  chlorine  and  mercury.  The  late  Dr.  A.  T.  Thomson^  took  out 
a  patent  for  this  process. 

Pkopeeties.— As  usually  met  with  in  commerce,  perchloride  of  mercury  is 
a  semi-transparent  crystalline  mass,  in  which  perfect  crystals  are  rarely  found. 

Occasionally,  however,  they  are  obtained  either  by  slow  sub- 
limation, or  from  a  solution  of  the  salt.  Their  form  is  the 
right  rhombic  prism.  Their  specific  gravity  is  about  5*2 
(5-14  to  5-42,  Liebig).  The  taste  of  this  salt  is  acrid,  cop- 
pery, and  persistent.  When  heated  in  a  tube  it  fuses,  boils, 
and  volatihses:  the  vapour  is  very  acrid.  [If  heated  on 
platina  foil,  or  on  -a  slip  of  mica,  it  is,  if  pure,  entirely  sub- 
limed.—Ed.]  It  is  soluble  in  about  three  times  its  weight 
of  boiling  and  in  about  eighteen  or  twenty  times  its  weight 
of  cold  water :  the  acids  (especially  hydrochloric)  and  the 
alkaline  chlorides  increase  its  solubiHty.  It  is  soluble  in 
seven  parts  of  cold  or  three  and  a  half  parts  of  boihng  alcohol. 
Ether  dissolves  it  more  readily  than  alcohol,  and  will  even 
separate  it  from  its  watery  solution ;  and  hence  it  is  sometimes  employed  to 
remove  it  from  organic  mixtures. 

An  aqueous  solution  of  perchloride  of  mercury  readily  undergoes  decompo- 
sition, especially  when  exposed  to  solar  light ;  calomel  is  precipitated,  and 
hydrochloric  acid  set  free.  This  change  is  facilitated  by  the  presence  of  orga- 
nic substances, — as  gum,  extractive,  or  oil ;  whereas  it  is  checked  by  the 
presence  of  alkaline  clilorides. 

Albumen  forms  a  white  precipitate  with  an  aqueous  solution  of  perchloride 
of  mercury.     This  precipitate  is  slightly  soluble  in  water,  and  consists,  ac- 


PlG.  147. 


Crystal  of 
Perchloride  of 
Mercury. 


'  Chemical  Gazette,  vol.  i.  p.  223,  1843. 


Properties;  Chauacteristics.  931 

cording  to  Lassaigne/  of  albumen,  93-45,  and  perchloride  of  f^ercury  6-55. 
But,  according  to' the  experiments^  of  Kose,  Geoghegau  Mulder,  Marchand 
and  Eisner,  it^onsists  of  from  10-278  to  1M92  of  oxide  of  mercury,  and 
from  89-722  to  88-808  of  albumen.  Eibrin  forms  a  similar  wlnte  compouna 
with  corrosive  sublimate.  When  albuminous  and  fibrinous  textures  are  im- 
mersed in  a  solution  of  this  salt,  combination  takes  place,  the  tissue  contracts, 
increases  in  density,  becomes  whiter,  and  does  not  putrefy.  Hence  it  is  em- 
ployed by  the  anatomist  for  hardening  and  preserving  certain  parts  ot  tlie 

body — as  the  brain.  „ 

A  solution  of  perchloride  of  mercury  possesses  some  of  the  characters  ot  an 
acid  Thus  its  solution  reddens  litmus,  and  it  unites  with  the  chlor- bases  (as 
chloride  of  sodium),  forming  the  double  salts  called  Uydrargyro-chlorides. 
Litmus  which  has  been  reddened  by  a  solution  of  perchloride  of  mercury  has 
its  blue  colour  restored  by  chloride  of  sodium.  ,^11  • 

Characteristics.— '^txMQYi^<&  of  mercury  is  recognised  by  the  toiiowmg 

characters  : — 

a  Eeated  in  a  tube  by  a  spirit  lamp,  with  caustic,  or  the  carbonated  fixed  alkaUes,  an 
alkaline  chloride  is  formed,  oxygen,  and,  if  a  carbonate  be  used,  carbonic  acid  gas  is 
evolved,  and  metaUic  mercury  is  subUmed  and  condensed  m  the  form  of  globules  on  the 
sides  of  the  tube.  [The  fused  residue  in  the  tube,  if  dry  carbonate  of  soda  be  used  is 
chloride  of  sodium.  This  may  be  dissolved  in  water  acidulated  with  nitric  acid,_and  then 
tested  by  nitrate  of  silver.  In  this  way  the  presence  of  chlorine  as  the  combmmg  ingre- 
dient of  the  mercury  is  established.— Ed.]  I  .J  -n  > 
«  Lime-water  causes  a  lemon-yeUow  precipitate  {hjAraied,  red  oxide  of  mercury). 
The  supernatant  Hquid,  acidified  with  nitric  acid,  yields  with  mtrate  of  silver  a  white 
precipitate  (AgCl)  insoluble  in  excess  of  nitric  acid.  If  the  perchloride  be  in  excess, 
the  precipitate  is  brick-red  {oxichloride  of  mercury,  HgCl,3HgO).  . 

y  Caustic  ammonia,  added  to  a  solution  of  the  perchloride,  causes  a  white  precipitate 
{chloro-amidide  of  mercury,  HgCl,HgAd=Hg^Cl,NH2).  p.. 

8  The'alkaline  mono-carbonates  throw  down  a  brick-red  precipitate  (HgUl,dJlgUj ;  the 
alkaline  bicarbonates  cause  opalescence,  but  no  immediate  precipitate  ;  m  a  few  minutes, 
however,  a  dark-reddish  precipitate  (HgCl,3HgO)  is  formed.  _ 

6  Iodide  of  potassium  occasions  a  scarlet  precipitate  (Hgl)  soluble  m  excess,  either 
of  iodide  of  potassium,  or  of  perchloride  of  mercury  ;  the  precipitate  frequently  appears 
at  first  of  a  yellow  colour,  though  it  quickly  becomes  scarlet. 

t  ProWi/onV/e  o/^m  added  m  excess  to  perchhiride  ot  mercury  causes  first  a  white 
precipitate  {calomel),  and  afterwards  a  greyish  powder,  composed  of  regulme  mercury, 
which  falls  down  in  a  finely  divided  state.  HgCl+SnCl=Hg+SnCR 

77  Eydrosulphuric  acid  in  excess  passed  through  a  solution  of  perchloride  ot  mercury, 
occasions  a  black  precipitate  fHgS).  If  the  perchloride  be  in  excess,  a  white  precipitate 
(chloro-sulphuret  of  mercury,  m^^,'RgQ\)i?>ohim^Q^..  ^  s 

Sf.  Ferrocyanide  of  potassium  causes  a  white  precipitate  {ferrocyamde  of  mercury).^ 
I.  Albumen  causes  a  white  precipitate  when  added  to  a  solution  of  corrosive  sublimate. 
K.  Galvanism.— Dro]}  the  suspected  solution  on  a  piece  of  gold  (as  a  sovereign),  and 

apply  a  key,  so  that  it  may  touch,  simultaneously,  the  gold 
Fig.  148.  and  the  solution :  an  electric  current  is  immediately  produced, 

the  perchloride  is  decomposed,  the  mercury  attaches  itself  to 
the  negative  electrode  (or  pole),  namely,_  the  gold,  while  the 
chlorine  unites  with  the  iron  of  the  positive  electrode  (or  pole) 
to  form  chloride  of  iron.  The  relative  position  of  the  gold, 
the  key,  and  the  solution,  will  be  evident  from  the  fig.  148, 
and  the  arrows  point  out  the  direction  of  the  electric  cur- 
rent. The  silver  stain  left  on  the  gold  is  readily  removed  by 
heat.    [The  same  result  is  produced  by  placing  the  solution  on 


1  Journal  de  C.'iim.  Med.  iii.  2e  ser.  161. 
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a  piece  of  polished  copper  foil,  slight  acidulating  it  with  dilute  hydrochloric  acid,  and 
deposited  '         '  '^'^  ^^'''"'^  instantly 

_  The  tests  upon  which  reliance  can  be  placed  for  the  detection  of  mercitry  as  a  poison 

Z  r.^l^/'^'^'r  ^r^''  ^'"^  ''l*^  '^"?P^'.'!^  application.  If  corrosive  Jlimate 
be  dissolved  ma  liquid,  we  may  mix  this  hquid  in  a  bottle  with  its  volume  of  eiher- 
agitate  the  vessel  for  a  few  minutes,  then  pour  the  ethereal  portion  of  the  liquid  into  a 
watch  or  dial  glass  and  allow  it  to  evaporate  spontaneously.  If  corrosive  sublimate  be 
present,  there  will  be  a  residue  of  line  white  prismatic  crystals  on  the  watch  dass  This 
residue  may  be  examined  by  the  microscope,  and  also  chemically  by  touching  the  crvs- 
talhne  deposit  with  a  glass  rod  dipped  in  a  moderately  stroi^  solution  of  iodide  of 
potassium.  The  production  of  a  scarlet  colour  will  indicate  that  the  crystals  are  those  of 
LsSbed  inTheS  ''''       P^sence  of  chlorine  may  be  readUy  detected  by  the  processes 

A  ^I'^,  detection  of  mercury  in  the  liquid  is  readily  effected  by  the  foUowing  process:— 
Acidulate  the  hquid  with  hydrochloric  acid,  warm  it,  and  then  immerse  in  it  a  piece  of 
tne  copper  gauze,  such  as  is  used  in  Eeinsch's  process  for  the  separation  of  arsenic  If 
the  copper  gauze  be  tarnished,  it  should  be  washed  in  water  and  ether,  dried  and  heated 
in  a  sniaU  tube,  when,  should  the  tarnish  have  been  caused  by  mercury,  silvery  globules 
white  by  reflected  and  opaque  by  transmitted  light,  wHl  be  apparent.  If  there  be  any 
difliculty,  owing  to  the  smallness  of  the  sublimate,  in  determining  whether  it  consists  of 
globules  of  mercury  or  not,  the  following  corroborative  test  may  be  resorted  to  —Cut  off 
the  ring  of  glass  holding  the  subhmate,  break  it  up,  and  heat  it  in  a  wide  tube  by  the  aid 
ot  a  sand  bath  m  a  few  drops  of  mtro-hydrochloric  acid.  Evaporate  to  dryness.  A  crys- 
talline sublimate  will  appear  on  the  glass  (corrosive  subhmate),  the  natm-e  of  which  may 
be  determined  by  touching  the  crystals  with  a  rod  dipped  in  a  solution  of  iodide  of  potas- 
sium. If  the  crystals  be  owing  to  corrosive  sublimate  produced  by  the  action  of  the 
mixed  acids  on'  the  globules  of  metallic  mercury,  the  brilliant  scarlet  colour  of  iodide  of 
mercury  will  be  immediately  apparent. 

Another  process  for  the  galvanic  separation  of  mercury  by  gold  and  zinc  is  given  under 
Atjetjm,  post. 

The  separation  of  mercury  alone  does  not  prove  the  presence  of  corrosive  subhmate  : 
but  if  this  poison  has  been  really  taken,  there  will  be  evidence  of  the  fact  in  the  nature  of 
the  symptoms  and  post-mortem  appearances. 

Another  mode  of  detecting  mercurial  salts,  whether  in  substance  or  solution,  has  been 
lately  proposed  by  Mr.  Morgan.^ 

If  a  strong  solution  of  iodide  of  potassium  be  added  to  a  minute  portion  of  any  of  the 
salts  of  mercury  placed  on  a  clean  bright  plate  of  copper,  the  mercury  is  immediately 
deposited  in  the  metalHc  state,  appearing  as  a  silvery  stain  on  the  copper,  which  cannot 
be  mistaken,  as  no  other  metal  is  deposited  by  the  same  means.  By  this  method  corro- 
sive sublimate  may  be  detected  in  a  solution,  unaffected  by  caustic  potash  or  iodide  of 
potassium.  The  two-hundredth  part  of  a  grain  of  calomel,  or  the  four-hundredth  part  of 
a  grain  of  peroxide  of  mercury,  may  be  detected  by  this  means. 

The  advantages  of  this  test  are  :  — 1st,  its  delicacy,  inferior  only  to  the  galvanic  test  of 
zinc  and  gold;  2nd,  its  easy  application,  and  its  certainly.  If  appHed  to  a  solution  the 
latter  must  be  concentrated  ;  for  instance,  although  it  will  detect  1000th  of  a  grain  in  a 
drop  of  water,  it  will  not  do  so  in  a  drachm.  We  do  not  find  that  this  process  for 
separating  mercury  possesses  any  advantages  over  that  above  recommended. — Ed.] 

Composition. — The  composition  of  this  salt  is  as  follows  : — 

Jt.    Eq.  Wt.     Per  Ct.    Turner.  Vols,  Sp.  Gr. 


Mercury   1  ...  100     ...    73'8  ...  73-.53 

Cldorine   1  ...    35-5  ...    26-2  ...  26-47 


Perchl.  of  Mercury...  ]  ...  135-5  ...  lOO-Q  .. .100-00 


Vapoiu*  of  mercury   1  ...  6-97 

Cliloriue  Gas    1  ...  2*47 


Vapour  of  CorrosiveSublimate  1  ...  944 


Purity. — Pure  y^erchloride  sliould  be  white,  dry,  totally  vapourised  by  heat, 
and  completely  soluble  in  water,  alcohol,  or  ether. 


'  Edinburf/h  Monthly  Jmtrnal,  vo),  xiv.  p.  267. 
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It  is  crystalUne,  liquefies  by  lieat,  and  sublimes    It  is  soluble  iii  water  ^ecfied  ^ 
and  sulphuric  etlier.    Whatever  is  thrown  down  from  water,  either  bj  Boktion  of  pot^^^^^^^ 
soda,  or  lime  water,  is  of  a  reddish  colour:  or,  if  a  larger  quantity     ^  ^a^i  be  adM^^ 
yellow.   This  substance  by  heat  emits  oxygen,  and  runs  into  globules  ot  mercury. 


Itiubfiraes  entirely  by  heat ;  and  its  powder  is  entirely  and  easily  soluble  in  sulphuric 
ether.— PA.  Hd. 

Physiological  Effects,  a.  On  Vegetables.— effects  of  solutions 
of  perchloride  of  mercury  on  plants  have  been  examined  by  Seguin,  and  sub- 
sequently byMarcet  and  Macaire;i  and  from  their  experiments  it  appears, 
that  when  growing  plants  are  immersed  in  a  solution  of  this  salt,  part  ot  tlie 
poison  is  absorbed,  a  change  of  colour  takes  place  in  the  leaves  and  stems, 
and  death  is  produced.  It  is  equaUy  poisonous  to  cryptogamic  plants. 
Hence  vegetable  tissues  soaked  in  a  solution  of  it  are  no  longer  adapted  lor 
the  development  of  the  MeruUus  lacJmjmans,  and  of  other  fungi  known 
under  the  name  of  the  drij  rot.  This,  in  fact,  is  the  principle  adopted  by 
Mr.  Kyan2  for  the  preservation  of  timber,  and  which  is  now  practised  by  the 
Anti  Dry  Rot  Company?  , 

/3.  On  Animals  generally.— effects  of  corrosive  sublimate  on  animals 
have  been  examined  by  Ettmuller,  Wepfer,  Sproegel,  Sir  Benjamin  Brodie,* 
Campbell,  Lavort,  Smith,  Gaspard,  OrfilaS,  Schubarth,  and  Bostock.^  An 
abstract  of  these  may  be  found  in  the  works  of  Wibmer^  and  Christison.^ 
Dogs,  cats,  horses,  rabbits,  and  frogs,  are  the  animals  on  which  the  experi- 
ments have  been  tried,  and  on  which  sublimate  has  been  found  to  exercise  a 
poisonous  operation ;  and  the  same  kind  of  effect  is  presumed,  from  analogy, 
to  be  produced  on  all  other  animals.  The  results  of  these  experiments  have 
been  so  briefly  yet  clearly  stated  by  Dr.  Christison,  that  I  cannot  do  better 
than  quote  his  words  : — Corrosive  subhmate  causes,  when  swallowed,  cor- 
rosion of  the  stomach ;  and,  in  whatever  way  it  obtains  entrance  into  the 
body,  irritation  of  that  organ  and  of  the  rectum,  inflammation  of  the  lungs, 
depressed  action,  and  perhaps  also  inflammation  of  the  heart,  oppression  of 
the  functions  of  the  brain,  and  inflammation  of  the  salivary  glands."  I  may 
add,  that  mercurial  foetor  and  sahvation  have  been  observed  in  horses,  dogs, 
and  rabbits. 

y.  On  Man. — aa.  In  small  or  therapeutic  doses,  as  from  one-eighth  to  one- 
fourth  of  a  grain,  it  frequently  exerts  a  beneficial  effect  on  diseases  (syphilitic 
eruptions,  for  example),  without  producing  any  obvious  alteration  in  the  actions 
of  the  different  organs.  Occasionally,  especially  when  the  stomach  and  bowels  are 
in  an  irritable  condition,  it  gives  rise  to  a  sensation  of  warmth  in  the  epigastrium, 
and  causes  nausea,  griping,  and  purging.    In  such  cases  it  is  best  to  diminish 


1  De  Candolle,  P%5.  Veg.  1332. 

2  Lond.  Med.  Gaz.  xvi.  630.    Vide  also  Dr.  Diclvson's  Lecture  on  Dry  Rot,  Loud.  1837. 

3  See  Keraudren,  Bes  Proprietes  du  Sublime  Corrosif  pour  la  conservation  du  bois,  et  des  effets 
de  cette  preparation  sur  la  sante  des  marins,  in  the  3Ie?n.  Royale  Acad,  de  Med.  t.  v.  p.  41,  Paris, 
1846.  I  have  seeu  wood  which  had  been  prepared  by  Kyau's  process,  and  which  became  black  on 
the  application  of  hydrosulphuret  of  ammonia  (showing  the  presence  of  mercury),  covered  with 
cottony  fungi  which  grew  from  it.  Sir  John  Barrow,  in  his  Life  of  Lord  Anson,  says,  wood  thus 
prepared  is  attacked  by  the  Teredo. 

■»  Phil.  Trans,  for  1812. 
*  Toxicol.  G4n. 
«  Wirk.  d.  Arzn.  u.  Oifte. 
'  Treatise  on  Poisons. 
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the  dose,  and  conjoin  opium.  By  repetition,  we  frequently  observe  that  tlie 
pulse  becomes  somewhat  excited,  and  if  the  skin  be  kept  warm,  perspiration 
IS  oftentnnes  brought  on ;  at  other  times  the  quantity  of  urine'is  increased. 
Contumed  use  of  it  causes  salivation ;  but  it  is  said  (and  I  am  disposed  to 
couicide  m  this  statement)  that  corrosive  sublimate  has  less  tendency  to 
occasion  this  effect  than  other  preparations  of  mercury.  Maximilian  Locher  ^ 
who,  from  the  year  1754  to  1762,  cured  4,880  patients  aflected  with  the 
venereal  disease,  at  St.  Mark's  Hospital,  Vienna,  by  the  exhibition  of  this 
remedy,  says  that  no  person  died,  or  experienced  the  least  painful  or  dangerous 
symptoms,  in  consequence  of  its  use.  He  was,  however,  exceedingly  cautious 
and  careful  m  its  employment,  and  always  stopped  its  administration  on  the 
first  appearance  of  salivation.  Yan  Swieten  says,  "  I  am  convinced,  from 
repeated  experience,  that  the  menstrual  evacuation  is  not  disturbed  by  the  use 
of  this  remedy." 

Chronic  poisoning. — In  somewJiat  larger  doses,  or  by  the  long- 
continued  use  of  the  hefore-mentioned  small  doses,  gastro-enteritis,  and  all 
the  usual  constitutional  effects  of  mercury,  are  brought  on.  Thus  heat  and 
griping  pain  in  the  alimentary  canal  (particularly  in  the  stomach  and  rectum), 
loss  of  appetite,  nausea,  vomiting,  purging,  and  disordered  digestion,  are  the 
gastro-enteritic  symptoms.  The  pulmonary  organs,  also,  not  unfrequently 
become  affected  ;  the  patient  complains  of  dry  cough,  pain  in  the  chest, 
disordered  respiration,  and  bloody  expectoration.  Coupling  these  symptoms 
with  the  effects  said  to  be  produced  on  the  lungs  of  animals  by  the  use  of 
corrosive  sublimate,  we  have  an  important  caution  not  to  administer  it  to 
patients  affected  with  pulmonary  disorders, — a  caution,  indeed,  which  Van 
Swieten  gives ;  "  for  those,"  says  he,  "  who  have  a  husky,  dry  breast,  are 
troubled  with  a  cough,  whose  nervous  system  is  excessively  irritable,  and  are 
subject  to  hemorrhage,  bear  not  this  remedy  without  detriment." 

yy.  Acute  poisoning. — In  very  large  doses,  corrosive  sublimate  acts  as  a 
caustic  poison,  in  virtue  of  its  affinity  for  albumen,  fibrin,  and  other  constituents 
of  the  tissues.  I  shall  follow  Dr.  Christison,  and  admit  two  varieties  of 
poisoning  by  it,  in  one  of  which  "  the  sole  or  leading  symptoms  are  those  of 
violent  irritation  of  the  alimentary  canal.  In  another  variety  the  symptoms 
are  at  first  the  same  as  in  the  former,  but  subsequently  become  conjoined  with 
salivation  and  inflammation  of  the  mouth,  or  some  of  the  other  disorders 
incident  to  mercurial  erethysm,  as  it  is  called." 

First  variety :  Gastro-enteritis. — lu  this  variety  the  symptoms  are  analogous  to  those 
of  other  corrosive  poisons :  namely,  violent  burning  in  the  mouth,  throat,  oesophagus, 
and  stomach ;  difBculty  of  deglutition ;  sense  of  suffocation ;  nausea ;  violent  vomiting, 
(increased  by  every  thing  taken  into  the  stomach)  of  mucous,  bilious,  or  sanguineous 
matters.  The  pain  soon  extends  from  the  stomach  over  the  whole  abdomen,  which  becomes 
acutely  sensible  to  the  slightest  impression ;  violent  pui'ging,  often  of  blood ;  inexpressible 
anxiety ;  flushed  countenance ;  restlessness ;  pulse  quick,  small,  and  contracted ;  cold 
sweats ;  burning  thirsts  ;  short  and  laborious  respiration ;  mine  frequently  suppressed  ; 
and,  lastly,  various  indications  of  a  disordered  conditon  of  the  nervous  system,  such  as 
tendency  to  stupor,  or  even  actual  coma ;  convulsive  movements  of  the  muscles  of  the  face 
and  extremities :  sometimes  diminished  sensibihty  of  one  of  the  limbs,  or.  of  the  whole 
body  ;  or  even  paraplegia.  Occasionally  death  appears  to  result  from  the  powerful  effect 
produced  on  the  nervous  system,  or  from  exhaustion,  or  from  mortification  of  the  bowels. 


Van  SwioLcn's  Commentaries  upon  Boerhaave's  Aphorisms,  xvii.  29'4. 
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Dr  ChristisoB  points  out  the  following  characters  as  serving  to  distingnish  poisoning 
by  perchloridc  of  mercury  from  that  by  arsenious  acid:- 

1.  The  symptoms  begin  much  sooner. 

2  The  taste  is  much  more  unt-quivocRl  and  strong. 

contracted  and  ghastly.   

5   Blood  is  more  frequently  discharged  by  vomitmg  and  purgmg. 

8.  The  effects  are  more  curable  than  those  of  arsenic. 
9'.  Deviations  in  the  symptoms  are  more  rai  e. 

there  lived  at  Constantinople  a  man  called  "  Suleyman  yeyen,  or  Siileyman  tlie  eater  01 
ineie  nveu     '^""^  i  ^  j^^d  taken  subhmate  tor  30  years,  in 

therefore,  in  refusing  credence  to  PouqueviUe  s  story. 

Vs^s.-Internalli/,  it  has  been  employed  as  a  sialogogue,  alterative,  and 
diaphoretic.  The  celebrated  Baron  Van  Swieten^  may  be  regarded  as  the 
principal  introducer  of  corrosive  sublimate  into  practice  as  a  remedy  for  venereal 
diseases  7  He  seems  to  have  been  led  to  its  employment  from  a  suspicion 
that  salivation  was  not  requisite  for  curing  this  class  of  diseases ;  and  hence 
he  was  desirous  of  obtaining  some  mercurial  -that  could  be  diluted  at  will, 
and  so  tried  in  a  very  small  dose."  Now  corrosive  sublimate  possessed  these 
properties,  and  hence  he  commenced  his  experiments  with  it,  and  meeting  with 
frreat  success,  recommended  it  to  Maximilian  Locher,  whose  resu  ts  I  have 
already  stated.^  The  balance  of  evidence  is  decidedly  favourable  to  the 
employment  of  this  medicine  as  an  internal  remedy  for  venereal  diseases.  By  its 
partizans,  it  has  been  asserted  to  be  a  safe  and  efficacious  mercurial  tor  the  re- 
moval of  venereal  symptoms  in  a  very  short  space  of  time,  and  without  causing 

1  [Oxalic  acid  and  sulphuric  acid  produce,  under  certaiu  circumstances,  this  whitened  condition 
of  the  mucous  membrane  of  the  mouth.— En.]      ^^^^  . 
.2  Vot/affe  en  Moree  a  Constantinople,  vol.  u.  p.  126,  Pans,  1SU5. 

3  Present  State  of  Turkey,  p.  295,  Lond.  180?. 
<  Journeij  throuqh  Albania,  &c.  p.  945,  1813. 

5  Works,  p.  765,  1837,  8vo.  edition. 

^  See  also  several  papers  oa  the  use  of  perchloride  in  syphilis,  in  the  Medical  Ohservations  and 

^''s'^l/or^fii^rther  historical  details  respecting  its  use,  vide  Pearson's  Observations  on  the  Effects  of 
various  Articles  of  the  Blat.  Med.  p.  99,  et  srq. 
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salivation,  merely  by  exciting  diaphoresis.  Its  opponents,^  state,  on  the  other 
hand,  that  other  mercurials  are  quite  as  effectual  and  speedy  •  that  the  cure 
by  corrosive  subhmate  is  not  permanent;  and  lastly,  that  its  corrosive  and 
irritant  properties  render  its  employment  objectionable.  One  of  the  latest 
advocates  lor  its  use  is  Dzondi,2  of  Halle,  who  states  that  the  best  mode  of 
using  it  is  m  the  form  of  pills  made  with  crumb  of  bread  •  and  he 
gives  the  following  formula  for  their  preparation :  — $1,  Hydr!  Sublira 
Corros.  gr.  xij,  solve  in  Aq.  DistiU.  q.  s.,  adde  Micse  Panis  Albi,  Sacchari 
Albi,  aa.  q.  s.  ut  ft.  pilulse  numero  ccxl.  Of  these  pills  (each  of  which  con- 
tains one-twentieth  of  a  gram  of  corrosive  subhmate),  four  are  to  be  administered 
daily  and  increased  untQ  thu-ty  (containing  one  grain  and  a  half)  are  taken 
at  a  dose.  The  best  time  of  exhibiting  them  is  after  dinner.  In  irritable 
subjects  and  painful  affections,  a  few  drops  of  the  tincture  of  opium  may  be 
taken  with  each  dose.  During  the  time  the  patient  is  under  their  influence 
he  should  adopt  a  sudorific  regimen  (as  recommended  by  Van  Swieten),  and 
take  decoction  of  sarsaparilla. 

In  acute  diseases,  few  have  ventured  to  employ  perchloride  of  mercury  • 
however,  Schwartz  gave  it  in  hepatitis  after  the  fever  and  pain  had  subsided', 
Sauter  employed  it  in  an  epidemic  scarlet  fever,  and  Berends^  administered  it 
m  asthenic  mahgnant  fevers.  I  have  already  noticed  Mr.  Lempriere's  proposal 
to  use  it  in  fever  as  a  sialogogue. 

In  various  chronic  diseases  it  has  been  given  as  an  alterative  and  dia- 
phoretic  with  occasional  success.  Thus  in  rheumatism,  diseases  of  the  bones, 
-periodical  pains,  skin  diseases,  scrofulous  affections,  and  disorders  of  the  nervous 
system.  In  such  it  should  be  associated  with  diaphoretics  (as  antimony  or  sar- 
saparilla,) and  warm  clothing.  Not  unfrequently  opiates  should  be  com- 
bined with  it. 

Corrosive  subhmate  is  a  valuable  sorhefacient  in  old  dropsical  complaints, 
as  those  arising  from  diseased  heart,  Hver,  or  lungs.  From  f^ss.  to  f5j.  of  the 
liquor  hydrargyri  bichloridi  may  be  taken  every  six  hours  for  many  days  or 
even  weeks  without  affecting  the  mouth.  Under  its  use  I  have  repeatedly 
seen  dropsical  symptoms  disappear. 

As  an  external  xemQdij,  it  has  been  employed  as  2i  caustic  in  substance 
(either  alone  or  combined  with  arsenic)  to  cancerous  ulcers,  to  parts  bitten  by 
rabid  animals,  and  to  chancres  :  used  in  this  way,  however,  it  is  mostly 
objectionable.  In  onychia  maligna,  it  is  used  with  great  advantage,  mixed 
with  an  equal  weight  of  sulphate  of  zinc,  and  sprinkled  thickly  upon  the 
surface  of  the  ulcer,  which  is  then  to  be  covered  with  a  pledget  of  lint 
saturated  with  tincture  of  myrrh.*  A  solution  has  been  employed  for  various 
purposes  :  thus  by  Baume,  for  pediluvia,  to  produce  sahvation ;  as  a  lotion  in 
chronic  skin  disease  (as  lepra,  psoriasis,  scabies,  and  rosacea) ;  as  a  wash  to 
ulcers,  particularly  those  of  a  venereal  nature ;  as  an  injection  in  discharges 
from  the  urinary  organs ;  as  a  collyrium  in  chronic  diseases  of  the  eye,  espe- 
cially those  of  a  venereal  nature ;  and  as  a  gargle  in  ulcers  of  the  tonsils,  [n 


'  Vide  Pear8on,  op.  cit. 

2  Neue  zuverldss.  Heilart.  d.  Lusts,  in  alien  ihren  Formen,  &c.  1S26,  iu  Richter,  Ausf.  Arzn. 
Bd.  V.  S.  596. 

'  Eichter,  Jurf.  Arzneim.  v.  581. 
*  JJniled  Slates  Bispensatori/. 
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obstinate  gleet,  ^'liere  the  constitution  is  not  very  irritable  au  injection  of  a 
solution  of  corrosive  sublimate  frequently  proves  most  effective.  A  solution 
is  sometimes  used  as  a  preventive  for  the  venereal  disease  i  am  mtormea 
that  a  most  effective  remedy  for  the  contagious  porngo  which  spreads  amongst 
children  in  schools,  is  an  ointment  composed  of  from  gr.  ss.  togr.  ij.  ot  cor- 
rosive subHmate  to  an  ounce  of  lard. 

Administration.— It  may  be  used  internally  m  substance  or  solution. 
The  dose  of  it  in  substance  is  from  one-sixteenth  to  one-eighth  ot  a  gram. 
Some  advise  it  to  be  given  to  the  extent  of  one-fourth  of  a  gram,  but  m  this 
dose  it  is  very  apt  to  gripe  and  purge.  Dzoudi's  formula,  already  given,  may 
be  employed  when  we  wish  to  administer  it  in  substance.  In  solution,  it  may 
be  exhibited  dissolved  in  water  (see  liquor  hijdrargyri  hichlondi),  alcohol, 

°^ror  external  use,  a  watery  solution  may  be  employed,  containing  from  half 
a  grain  to  two  or  three  grains,  dissolved  in  one  ounce  of  water.  As  an  injec- 
tion in  gonorrhoea,  from  gr.  i  to  ^  may  be  dissolved  in  an  ounce  of  water. 

Antidotes. — Several  substances  which  decompose  corrosive  subhmate  have 
been  employed  as  antidotes.  The  most  important  of  these  are  albuminous 
substances,  the  hydrated  sulphuret  of  iron,  and  a  mixture  of  iron  fihngs  and 
zinc.  .  . 

When  corrosive  sublimate  is  mixed  with  albumen,  a  compound  is  formed 
whose  chemical  action  on  the  tissues  is  slight  as  compared  with  that  of 
perchloride  of  mercury.  Hence  the  whites  and  yolks  of  eggs,  milk,  and  a  mixture 
of  wheat-flour,  oatmeal  (or  barley  meal),  and  water,  are  used  as  antidotes. 

Baron  Thenar d,  the  celebrated  chemist,  inadvertently  swallowed  a  concentrated 
solution  of  corrosive  sublimate,  but  by  the  immediate  use  of  whites  of  eggs 
suffered  no  material  harm.  Peschier  states  that  one  egg  is  required  for  every 
four  grains  of  the  poison.  Albumen  retards,  but  does  not  prevent,  the  absorp- 
tion of  the  poison,  and  consequently  does  not  preclude  the  production  of  the 
constitutional  effects  of  corrosive  sublimate. 

A  mixture  of  two  parts  of  finely-divided  iro7i  (iron  filings)  and  one  of  zinc 
has  been  recommended  by  Bouchardat,  with  the  view  of  reducing  corrosive 
sublimate  to  the  metallic  state.  [The  only  efficacious  antidotal  treatment 
consists  in  the  free  administration  of  albumen.  Por  this  purpose,  the  yolk  as 
well  as  the  white  of  egg  may  be  freely  given,  mixed  with  water. — Ed.] 

Meconic  acid  and  the  soluble  meconates,  though  by  some  supposed  to  be 
antidotes,  have  been  shown  by  Mr.  Allchin^  not  to  be  so  in  reality.  That 
opium  is  a  valuable  agent  in  poisoning  by  this  mercurial  salt  cannot  be  doubted  ; 
but  its  efficacy,  though  perhaps  in  part  chemical,  is  chiefly  dynamical.  Its 
resinous  and  colouring  matter,  as  well  as,  perhaps,  to  a  certain  extent,  its 
meconic  acid,  forms,  with  corrosive  sublimate,  difficultly  soluble  compounds. 
But  its  narcotic  influence,  by  deadening  the  sensibility  of  living  parts  to  the 
action  of  irritants,  is  the  chief  source  of  the  utility  of  opium  in  poisoning  by 
corrosive  sublimate. 

LIQUOR  nYDMRGYUI  BICIILORIDI,  L.;  Solution  of  Bichloride  of 
Mercury.  (Take  of  Bichloride  of  Mercury,  Hydrochlorate  of  Ammonia, 
each,  grs.  x. ;  Distilled  Water,  Oj.    Dissolve  the  bichloride  of  mercury  and 
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hydroclilorate  of  ammonia  together  iu  water).— Hvdrochlorate  of  ammonia  is 
used  to  increase  tlie  solvent  power  of  the  water.'  Eacli  fluidounce  contains 
half  a  grain  of  corrosive  sublimate.  The  dose  of  this  solution  is  from  half  a 
fluidrachm  to  two  or  three  iluidrachms,  taken  in  some  bland  liquid,  as  linseed 
tea. 

180.  HYDRARGYRI  AMIDO-CHLORIDUM.  -  AMIDO- 
CHLORIDE  OP  MERCURY. 

Formula  Hg2,Cl,N,H2_2;gCl,HgAd.   Equivalent  Weight  251-5. 

EliSTORY.— This  compound  was  discovered  by  Eaymond  Lully  in  the 
thirteenth  century.  Lemery  pointed  out  two  modes  of  procuring  it,  and  hence 
it  is  sometimes  termed  Lemery  s  tvhite  precipitate,  to  distinguish  it  from 
precipitated  calomel,  also  called  on  the  continent  "white  precipitate."  It  has 
had  various  other  appellations,  as  co.wietic  mercury  [mercurius  cosmeticus), 
tohite preciintated  mercury  {hydrargyrum  pra'cipitatum  album,  E.) ;  and, 
according  to  the  view  taken  of  its  composition,  it  has  been  called  muriate  of 
ammonia  and  mercury,  ammoniated  submuriate  of  mercury  {hydrargyri 
submiirias  ammoniatum),  ammoniated  mercury,  ammoniacal  oxychloruret 
of  mercury,  and  ammonio- chloride  of  mercury  {hydrargyri  ammonio- 
chloridum,  L.  D.)  It  is  popularly  called  white  precipitate,  or  white  oxide 
of  mercury . 

PnEPAHATiON. — All  the  British  Colleges  give  formula  for  the  preparation 
of  this  salt. 

The  London  College  orders  of  Bicliloride  of  Mercury,  ^vj. ;  Distilled  Water,  Ovj. ; 
Solution  of  Amraouia,  f5viij.  Dissolve  the  Bichloride  of  Mercury,  with  the  application 
of  heat,  in  the  water.  To  this,  when  it  is  cold,  add  the  Ammonia,  frequently  stirring. 
Wash  the  powder  thrown  down  until  it  is  free  from  taste ;  lastly,  dry  it. 

The  Edinburgh  College  directs  of  Corrosive  Sublimate,  ^vj. ;  Distilled  Water,  Ovj  ; 
Aqua  Aramoniae,  gviij.  Dissolve  the  corrosive  sublimate  with  the  aid  of  heat  in  the 
distilled  water ;  and  when  the  solution  is  cold  add  the  aqua  ammonise ;  stii-  the  whole 
well ;  collect  the  powder  on  a  calico  filter,  and  wash  it  thoroughly  with  cold  water. 

The  Dublin  College  gives  the  following  directions  for  its  preparation  : — Take  of  Corro- 
sive Sublimate,  %].\  Solution  of  Ammonia,  f5ix. ;  Distilled  Water,  Oj.  Dissolve  the 
corrosive  sublimate  in  the  water,  with  the  aid  of  a  gentle  heat,  pour  the  ammonia  iato  the 
solution,  and,  having  stirred  the  mixture  well,  collect  the  precipitate  on  a  filter,  and  wash 
it  with  warm  distilled  water,  until  the  liquid  which  passes  through  ceases  to  give  a  preci- 
pitate when  dropped  into  an  acid  solution  of  nitrate  of  silver.  Lastly,  dry  the  product  at 
a  temperature  not  exceeding  212°. 

By  the  addition  of  ammonia  to  a  solution  of  percliloride  of  mercury,  a  white 
precipitate  of  the  amido-chloride  of  mercury  is  formed,  while  there  remains  in 
solution  half  the  chlorine  of  the  percliloride  combined  with  hydrogen  and 
5immonia,  as  sal  ammoniac.    2HgCl  -f  2NH3  =  HgCl,HgAd  +  NH3,HC1. 

Properties. — Amido-chloride  of  mercury  occurs  in  commerce  in  masses  or 
in  poM-der.  It  is  white,  inodorous,  has  a  taste  at  first  earth}^,  afterwards 
metallic.  It  is  decomposed  and  dissipated  by  heat,  giving  out  ammonia, 
nitrogen,  calomel,  and  water.  It  is  insoluble  in  alcohol.  By  boiling  iu  water, 
we  obtain  a  solution  of  hydroclilorate  of  ammonia,  and  a  heavy  yellow  powder 
(HgC],2HgO,HgAd),  which  is  insoluble  in  water.  It  is  soluble  iu  sulphuric, 
nitric,  and  livdrochloric  acids. 

Characteristics. — When  heated  with  caustic  potash,  it  gives  out  ammouia, 
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and  forms  a  yellow  powder  {^vUte  precipUated  mercury  and  P'^^^f^jf 
mercury,  kIne).  The  solution  contains  ch  onde  f ,  f  ^.^^^^^/Jl;  ^^^^^^^^^^ 
nitrate  of  silver  yields  a  white  precipitate  (AgCl),  insoluble  m  nitric  acid,  but 
soluble  in  ammonia.  Caustic  ammonia  does  not  alter  white  precipitate.  J3y 
this  it  may  therefore  be  distinguished  from  calomel,  which  yields  a  grey 
powder  on  the  addition  of  ammonia.  Protochloride  of  tin  decomposes  white 
precipitated  mercury,  and  separates  metallic  mercury.  To  these  characters 
must  be  added  the  effect  of  heat,  water,  and  acids  as  above  mentioned.  _ 
Composition.  — Amido-chloride  of  mercury  has  the  following  composi- 
tion : —  , 

Per  Ct.  Kane} 


At.  Eq.Wt. 

Mercury   2  ..  200  . 

Chlorine   1 

Nitrogen   1 

Hydrogen   2 

Amido-Chloride  of  Mercury  1  ..  251*5. 


35-5. 
14  . 
2  . 


79-522 
14-115 
5-566 
0-795 


. .  78-60 
..  13-85 

-  •  }  6-37 


99-998  . .  98-82 
HO  0-58 

99-40 


Riegel. 

.  78-85 
,  13-86 

.  6-35 
.    99  06 


Or        At.   Eq.Wt.  PerCt. 

Perchloride of •)  J      135.5..  53-876 

Mercury  ..  J 
Amidide  of\i 

Mercury  ..  / 


116 


46-123 


Amido-Chlor.  •)  , 
of  Mercury.  J    ' ' 


251-5..  99-99 


According  to  Hennel2  and  Mitscherlich^  its  composition  is  2HgCl,NH3HCl. 
Mr.  Phillips^  regards  it  as  a  compound  of  HgCl,HgO,NH3. 

PuEiTY.— This  compound  is  largely  adulterated  with  sulphate  of  hme.  One 
sample  was  found  to  contain  one-third  of  its  weight  of  this  substance.  Car- 
bonate of  Hme  and  of  lead  are  sometimes  employed  to  mix  with  it.5  Pure 
white  precipitate,  heated  on  platina  or  a  slip  of  mica,  is  dissipated  without  any 
residuum ;  whereas  the  above  impurities  remain.  The  carbonates  are  recog- 
nised by  their  effervescence  on  the  addition  of  hydrochloric  acid.  Sulphate  of 
lime  maybe  detected  byboihng  the  suspected  substance  in  distilled  water,  and 
applying  the  tests  for  sulphates  and  calcareous  salts,  as  before  directed. 

A  wMte  powder  totaUy  sublimed  by  heat.  It  is  dissolved  in  hydrochloric  acid  without 
effervescence.  When  heated  with  solution  of  potash  it  becomes  yellow,  and  emits 
ammonia. — Ph.  Lond. 

Iodide  of  potassium  is  sometimes  employed  to  detect  lead  or  starch  in  the 
acetic  solution.  If  lime-water  or  ammonia  occasions  a  black  precipitate,  or 
blackens  the  powder,  it  indicates  the  presence  of  a  protosalt  of  mercury. 

Physiological  Efpects. — Its  action  on  the  body  is  very  imperfectly 
known,  no  recent  experiments  having  been  made  with  it. _  It  is  usually 
considered  to  be  highly  poisonous,  and  somewhat  similar  in  its  operation  to 
perchloride  of  mercury.  Palmarius  and  Naboth^  have  reported  fatal  cases  of 
its  use.7 

UsBs. — It  is  employed  as  an  external  agent  only ;  commonly  in  the  form 
of  an  ointment.  It  is  an  efficacious  application  in  various  skin  diseases — as 
porrigo,  impetigo,  herpes,  and  even  scabies ;  also  in  ophthalmia  tarsi.  Among 
the  lower  classes  it  is  commonly  used  to  destroy  pediculi. 


'  Trans,  of  the  Roijal  Irish  Academy,  vii.  423. 

2  Quart'-rh/  Journal  of  Science,  xviii.  297- 

3  Ann.  Chim.  xxxv.  428 

Translation  of  the  London  Pharmacopoeia. 
■'  [Mr.  G.  R.  Barnes  found  a  sample  of  this  drus  to  be  adulterated  with  fifty  per  rout,  of  carbo- 
nate of  lime.    Fharm.  Jotirn.  1849-50,  p.  240.)— Ed.] 
^  AVibmer,  Wirk.  d.  Arzn.  iii.  04. 
7  Vide  also  Ginelin,  App.  Medicam.  ii.  166. 
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Antidote.— [Albumen.    The  speedy  expulsion  of  the  poison  from  the 
stomadi. — Ed.] 

^  raGl]E™MHYDRARGYRIAMMONIO.CIILORIDI,L.;  Unguenium  VrcBcipi- 
tati  alln,  E.;  Omlment  of  White  Precipitate.  (Ammonio-Chloride  of 
Mercury  ^ij.;  Lard,  ^iij.;  Wliite  Precipitate,  ^ij. ;  Lard,  5iij.  Mix,  E.) 
—  Stimulant,  alterative,  and  detergent.  Used  in  various  skin  diseases,  as 
above  mentioned. 


181.  HYDRARGYRI  lODID A.  -  IODIDES  OF  MERCURY. 

Three  compounds  of  mercury  and  iodine  are  known.    They  are  as  follows  : 

Subiodide  of  Mcrcuiy  {proiiodide)    Hg^I 

f  Iodide  {sesquiodide)   Hg''P 

Periodide  {biniodide)   jjgl 

Of  these  the  first  and  the  thu'd  are  used  in  medicine. 

1.  Hydrargyri  Subiodidum.  —  Subiodide  of  Mercury. 

Formula  Hg^I.   Equivalent  Weight  326. 

History. — This  compound  is  commonly  called  protiodide  of  mercury 
[hydrargyri  iodidum,  L.),  or  simply  iodide  of  mercury  {hydrargyri 
iodidum).  It  may  be  distinguished  also  as  green  subiodide  of  mercury 
{hydrargyri  subiodidum  viride,  D.) 

Preparation. — There  are  several  methods  of  preparing  it. 

The  London  and  Buhlin  Colleges  order  of  Mercury,  §j. ;  Iodine,  5v. ;  Rectified  Spirit, 
as  much  as  may^  he  sufficient.  Rub  the  mercury  and  iodine  together,  adding  the  alcohol 
gradually,  until  globules  are  no  longer  visible.  Dry  the  powder  immediately,  with  a 
gentle  heat,  (at  a  temperature  not  exceeding  100°  T)),  without  the  access  of  light,  and 
keep  in  a  well-stoppered  vessel. 

The  Edinburgh  College  gives  no  formula. 

In  this  process  the  mercury  and  iodine  enter  into  combination.  The  alco- 
hol facilitates  the  union  by  dissolving  a  portion  of  iodine,  and  forming  with 
the  remainder  a  pasty  mass.  Some  red  or  periodide  is  usually  first  formed, 
and  is  afterwards  transformed  into  the  green  or  subiodide  by  uniting  with 
mercury. 

This  process  succeeds  well  when  small  quantities  of  iodide  are  to  be  pre- 
pared ;  but  it  is  scarcely  applicable  to  the  preparation  of  large  quantities, 
owing  to  the  great  heat  which  is  evolved,  by  which  iodine  is  volatilised,  and 
some  red  or  periodide  formed.  Soubeiran^  says  that  the  mass  sometimes 
inflames,  and  escapes  from  the  mortar  with  a  kind  of  explosion.  To  avoid 
these  inconveniences,  small  quantities  only  (seven  or  eight  ounces,  for  example) 
should  be  prepared  at  one  time,  and  the  quantity  of  alcohol  should  be  aug- 
mented. Another  mode  of  preparing  it  is  by  the  addition  of  solution  of  iodide 
of  potassium  to  a  solution  of  the  suboxide  of  mercury,  acidified  with  a  very 
small  quantity  of  nitric  acid,  as  long  as  a  greenish  precipitate  is  produced. 
There  are,  however,  some  difficulties  in  this  mode  of  proceeding.    A  sub- 


*  Nimveau  Traile  de  Fhamacie,  t.  ii.  p.  513,  2nde  edit. 
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Ditrate  of  mercury  is  apt  to  be  precipitated  with  the  subiodide,  and  if,  to  avoid 
this,  we  use  excess  of  nitric  acid,  this  decomposes  the  iodide  of  potassium 
and  sets  iodine  free,  which  combines  with  the  subiodide  to  form  the  red 
or  periodide.  If  the  solution  of  protonitrate  be  added  to  that  of  the  iodide 
of  potassium,  metaUic  mercury  and  red  or  periodide  are  apt  to  be  formed : 
the  latter  is  at  first  dissolved,  but  is  afterwards  deposited  with  the  subiodide. 

Properties.— It  is  a  dingy  green  powder,  whose  sp.  gr.  is  7-75.  It  is 
insoluble  in  water,  alcohol,  or  an  aqueous  solution  of  chloride  of  sodium ;_ 
but  is  soluble  in  ether,  and  slightly  so  in  an  aqueous  solution  of  iodide  of 
potassium.  When  heated  quickly,  it  fumes,  and  sublimes  in  red  crystals, 
which  become  yellow  by  coohng.  Solar  Hght  decomposes  it,  and  changes  its 
colour.  Heated  with  potash  or  soda,  it  yields  iodide  of  potassium  and 
metallic  mercury. 

Wlien  recently  prepared  it  is  yellowish,  and  when  heat  is  cautiously  appHed  it  sublimes 
in  red  crystals,  which  afterwards  become  yellow,  and  then  by  access  of  light  they  blacken. 
It  is  not  soluble  in  chloride  of  sodium. — Fh.  Lond. 

Composition. — It  consists  of — 

Atoms.         Eq.  Wf.  Per  Cent. 

Mercury    2    200    61-35 

Iodine.   1    126    38-65 

Iodide  of  Mercury    1    326    100  00 

Physiological  Effects. — It  is  a  powerful  irritant  poison.  A  scruple 
killed  a  rabbit  within  twenty-four  hours,  and  a  drachm  destroyed  a  pointer 
dog  in  five  days.^  In  small  but  repeated  doses,  it  appears  to  exercise  a  specific 
influence  over  the  lymphatic  and  glandular  system.  Two  grains  taken  daily 
caused  salivation  in  two  instances.^ 

Uses. — It  has  been  used  in  syphilis  and  scrofula,  especially  when  they 
occur  in  the  same  individual.  LugoF  employed  an  ointment  of  it  in  those 
forms  of  external  scrofulous  disease  which  resemble  syphilis.  Ricord*  gave 
it  internally  with  good  efi;'ect  in  syjjhilis  infantum.  Biett^  has  successfully 
employed  it  in  syphiltic  ulceration  and  venereal  eruptions,  [He  considered 
it  to  be  one  of  the  most  valuable  preparations  of  mercury  in  the  treatment  of 
syphiHs.^ — Ed,] 

Administration, — The  dose  of  it  for  adults  is  from  one  grain  gradually 
increased  to  three  or  four.  Eicord  gave  from  one-sixth  to  one-half  of  a  grain 
to  children  of  six  months  old.  Biett  employed  it  internally,  and  also  exter- 
nally, in  the  form  of  ointment,  to  the  extent  of  twelve  or  fourteen  grains 
daily,  by  way  of  friction. 

^  1.  CNGllNTM  HYDMRGYRI  lODIDI,  L, ;  Ointment  of  Iodide  of  Mer- 
cury.  (Iodide  of  Mercury,  5j. ;  White  Wax,  ^ij. ;  Lard,  ^vj,  M.)— This 
is  used  as  a  dressing  for  scrofulous  ulcers,  or  for  syphilitic  ulcers  in  scrofu- 
lous subjects.  It  is  also  employed  in  tubercular  skin  diseases, — as  lupus, 
rosacea,  and  sycosis.7 

'  Cogswell,  Essay  on  Iodine  and  its  Compounds,  p.  160. 

Biett,  Lancette  Franqaise,  Juin  1831. 
3  Essays  on  the  Effects  of  Iodine  in  Scrofuloxis  Disorders,  by  Dr.  O'Shaughnessy,  p.  170, 

*  Lancette  Eranqaise,  1835,  No.  65. 

*  O'Shaughnessy's  Trans,  of  LugoVs  Essays,  p.  201. 
®  Medical  Times,  vol.  xxi.  p.  30. 

Rayer,  Treat,  on  Skin  Diseases. 
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2.  Hydrargyri  Periodidum.  — Periodide  of  Mercury. 

Formula  Hgl.    Hquivaleni  Weight  22G. 

History. — This  compound  is  usually  termed  hiniodide  of  mercury 
{hydrargyri  hiniodidum,  E.)  It  is  also  called  the  deutiodide  of  mercury, 
and  red  or  scarlet  iodide  of  mercury  {hydraryyri  iodidum  ruhrum,  D.) 

Natural  History. — It  is  found  native  in  Mexico,  in  the  form  of  reddish 
brown  particles. 

Preparation. — Both  the  Edinburgh  and  Dublin  Colleges  give  directions 
for  the  preparation  of  this  compound.  [It  is  not  in  the  London  Pharma- 
copoeia.] 

The  Edinburgh  College  directs  of  Mercury,  ;  Iodine,  ^ijss. ;  Concentrated  Solution 
of  Muriate  of  Soda,  a  Oallon.  Triturate  the  raercurj  and  iodine  together,  adding  occa- 
sionally a  little  rectified  spirit  till  a  uniform  red  powder  be  obtained.  Reduce  the  product 
to  fine  powder,  and  dissolve  it  in  the  solution  of  muriate  of  soda  with  the  aid  of  brisk 
ebullition.  Eilter,  if  necessary,  through  calico,  keeping  the  funnel  hot ;  wash  and  dry 
the  crystals  which  form  on  cooling. 

The  process  of  the  Dublin  College  is  as  follows  : — Take  of  Corrosive  Sublimate,  ^. ; 
Iodide  of  Potassium,  5^- ;  Distilled  Water,  Oij.,  or  as  much  as  is  sufficient.  Dissolve 
the  corrosive  sublimate  with  the  aid  of  heat  in  twenty-five  ounces  of  the  water,  and, 
when  both  solutions  are  cold,  mix  them.  Decant  the  supernatant  liquor  when  the  preci- 
pitate has  subsided,  and,  having  collected  this  latter  upon  a  paper  filter,  wash  it  with  the 
remainder  of  the  water.  Finally,  dry  the  product  at  a  temperature  not  exceeding  212°, 
and  preserve  it  in  a  close  bottle. 

In  the  Edinburgh  process  the  iodine  and  mercury  combine  to  form  the  per- 
or  biniodide.  The  alcohol  facilitates  the  combination  by  dissolving  part  of  the 
iodine,  and  forming  a  pasty  mass  with  the  remainder.  The  solution  of  com- 
mon salt  employed  serves  to  separate  the  per-  or  biniodide  from  any  subiodide 
(which  is  insoluble  in  that  liquid),  as  well  as  to  obtain  the  biniodide  in  a 
crystalline  form.  Considerable  inconvenience  is  experienced  in  obtaining 
large  quantities  of  the  periodide  by  this  process,  on  account  of  tbe  great  heat 
evolved  when  mercury  and  iodine  are  rubbed  together. 

Per-  or  biniodide  of  mercury  may  be  readily  obtained  by  mixing  solutions 
of  perchloride  of  mercury  and  iodide  of  potassium.  [This  is  the  process 
adopted  by  the  Dublin  College.]  One  equivalent  or  I35'5  grains  of  corrosive 
sublimate  are  required  to  decompose  one  equival(?nt  or  165  parts  of  iodide  of 
potassium.    HgCl -f  KI  =  Hgl  +  KCl. 

In  order  to  obtain  a  fine-coloured  per-  or  biniodide,  and  to  ensure  the 
absence  of  perchloride  of  mercury  in  the  product,  a  slight  excess  of  iodide  of 
potassium  should  be  employed.  This,  indeed,  holds  a  little  biniodide  of  mer- 
cury in  solution,  but  the  quantity  is  inconsiderable.  A  large  excess  of  iodide 
of  potassium  combines  with  the  biniodide,  and  forms  therewith  a  soluble 
double  salt  (HgI,KI).  If  the  perchloride  of  mercury  be  slightly  in  excess,  a 
pale-red  precipitate  (composed  of  biniodide  of  mercury  with  a  little  per- 
chloride) is  obtained.  A  great  excess  of  percliloride  of  mercury  keeps  the 
periodide  in  solution. 

Properties. — Periodide  of  mercury  is  a  dimorphous  substance ;  its  colour 
and  crystalline  form  varying  with  its  temperatnre. 

a.  Red  Periodide  of  Mercury. — At  ordinary  temperatures,  and  as  usually 
met  with,  periodide  of  mercury  is  a  scarlet-red  powder,  whose  sp.  gr.  is  from 
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6-2  to  6-32.  It  is  insoluble  in  water,  but  soluble  in  alcohol,  some  acids, 
alkalies,  and  solutions  of  iodide  of  potassium,  chloride  of  sodium,  and  ot 
many  of  the  mercurial  salts.  When  dissolved  to  saturation  m  a  hot  solution 
of  either  iodide  of  potassium  or  iodide  of  zinc,  it  is  deposited,  on  coohng, 
in  the  form  of  square  octohedrons.  When  heated,  the  red  penodide  becomes 
bright  yellow,  and  then  fuses,  forming  a  deep  ruby-red  or  amber-colouwid 
liquid,  which,  by  cooling,  congeals  into  a  yellow  crystalline  mass  {var.^  /3). 
This,  by  further  cooling,  or  by  mechanical  disturbance,  or  by  partial  disinte- 
gration, suddenly  assumes  a  scarlet  colour:  the  change  commencnig,  m  the 
latter  case,  at  the  point  ruptured. ^  If  the  heat  be  raised  sufficiently,  the 
fused  periodide  is  volatilised,  and  sublimes  in  the  form  of  yellow  right  rhom- 
bic prisms  {var.  /3)  ;  but  if  the  temperature  be  very  slowly  raised,  and  the 
sublimation  be  carefully  conducted,  red  crystals,  having  the  form  of  square 
octohedrons,  are  obtained. 

[Mr.  J.  B.  Barnes^  finds,  by  experiment,  that  cod  liver  oil  possesses  the  pro- 
perty of  dissolving  biniodide"of  mercury;  and,  as  both  are  often  administered 
at  the  same  time,  the  medical  practitioner  may  find  it  convenient,  when  these 
remedies  are  required  to  be  given  together,  to  dissolve  the  biniodide  in  the  oil. 
Solution  is  readily  effected  at  the  ordinary  temperature  of  the  atmosphere,  to 
the  extent  of  half  a  grain  to  the  fluidounce,  by  rubbing  down  the  biniodide 
in  a  small  portion  of  oil,  mixing  it  with  the  remainder  in  a  bottle,  and  shaking 
for  a  few  moments;  at  the  temperature  of  120°,  two  grains  are  perinanently 
dissolved  by  one  fluidounce  of  oil.  Mr.  Barnes  also  finds  that  biniodide  of 
mercury  dissolves  with  the  same  facility  in  almond,  olive,  and  castor  oils,  also 
in  chloroform,  pyroxilic  spirit,  and  melted  lard  and  spermaceti  cerate. — Ed.] 

^.  Yellow  Periodide  of  Mercury. — This  is  obtained  by  heating  the  red 
periodide;  by  fusing  and  partially  cooling  the  red  periodide;  by  subliming 
the  red  periodide ;  and  also  by  precipitation  from  a  solution  of  a  persalt  of 
mercury  by  iodide  of  potassium  :  in  the  latter  case  the  yellow  crystalline 
grains  soon  dissolve,  and  at  the  same  time  crystals  of  the  red  periodide  make 
their  appearance.  The  citron-yellow  crystals  of  periodide  belong  to  the  right 
prismatic  system :  they  are  not  permanent,  but  readily  pass  into  the  red 
state. 

Characteristics. — Heated  with  carbonate  of  soda  or  potash  in  a  tube,  it 
yields  metaUic  mercury,  which  is  volatihsed  :  the  residue  is  iodide  of  sodium 
and  potassium,  recognisable  by  the  respective  tests.  Prom  the  subiodide  of 
mercury  it  is  distinguished  by  its  colour  and  its  solubility  in  a  solution  of  chlo- 
ride of  sodium.  The  effects  of  heat  on  it,  and  its  solubility  in  iodide  of 
potassium,  are  other  characters  which  serve  to  recognise  it. 

Composition. — Its  composition  is  as  follows  : — 

Atoms.   Eq.  Wt.    Per  Cent.  Vols. 


Mercury   1    100    44-25 

Iodine   1    126    55-75 


Biniodide  of  Mercury  I    226   100-00 


Vaponr  of  Mercury   1 

Vapour  of  Iodine   1 

Vapour  of  Iodide  of  Mercury    1 


Purity. — The  presence  of  persulphuret  of  mercury  in  it  may  be  recognised 
by  fusion  with  caustic  potash  in  a  glass  tube,  by  which  a  mixture  of  sulphuret 


'  Warington,  Memoirs  of  the  Chemical  Society,  vol.  i.  p.  85,  1848. 
*  Pharmaceutical  Journal,  Oct.  1853,  p.  188. 


944 


INOEGANIC  BODIES. -Pebiodide  of  Mercury. 


and  iodide  of  potassium  is  obtained  :  the  existence  of  sulphur  may  be  proved 
by  the  evolution  of  hydrosulphuric  acid  on  the  addition  of  a  mineral  acid. 

"Entirely  vaporisablc:  soluble  entirely  in  40  parts  of  a  concentrated  solution  of 
muriate  of  soda  at  212°  and  again  deposited  in  fine  red  crystals  on  cooling." — Ph.  EJ. 

Physiological  Effects.  «.  On  Animals. — A  scruple  killed  a  rabbit  in 
twenty-four  hours  :  the  stomach  was  found  preternaturally  reddened.  Ten 
grainsj  dissolved  in  a  solution  of  iodide  of  potassium,  and  given  to  a  dog, 
caused  vomiting,  pain,  tenesmus,  and  depression :  in  four  or  live  days  the 
animal  was  well.^    Maillet^  has  also  made  some  experiments  with  it. 

/3.  On  Man. — It  is  a  powerful  irritant  and  caustic.  It  is  nearly  as  power- 
ful as  the  perchloride  of  mercury ;  indeed,  Rayer^  considers  it  more  active 
than  the  latter.  Applied  to  ulcers,  in  ttie  form  of  ointment,  I  have  known 
it  cause  excruciating  pain.  Left  in  contact  with  the  skin  for  a  while,  it 
induces,  says  Eayer,  a  most  intense  erysipelatous  inflammation.  It  requires 
to  be  administered  internally  with  great  caution.  Like  other  mercurial  com- 
pounds, its  repeated  use  causes  salivation. 

Uses. — It  has  been  employed  in  the  same  cases  [i.  e.  syphilis  and  scrofula) 
as  the  subiodide  of  mercury,  than  which  it  is  much  more  energetic.  [It  has 
been  employed  by  M.  Cazenave*  in  cases  of  lupus. — Eu.]  Breschet^  applied 
it,  in  the  form  of  ointment,  with  great  success,  in  a  case  of  obstinate  ulceration 
(thought  to  have  been  carcinomatous)  of  the  angle  of  the  eye.  In  the  form 
of  a  dilute  and  thin  ointment  (composed  of  periodide  of  mercury,  gr.  'ij. ; 
cerate,  9ij.;  and  almond  oil,  9j.)  it  has  been  used  in  opacity  of  the  cornea.^ 
In  obstinate  ophthalmia  tarsi,  with  thickening  of  the  meibomian  glands,  it  has 
also  been  successfully  employed. 

Administration. — It  should  be  given  in  doses  of  one- sixteenth  of  a  grain, 
gradually  increased  to  one-fourth  of  a  grain.  It  may  be  exliibited  in  the 
form  of  pUls,  or  dissolved  in  alcohol  or  ether. 

1.  BNGUENTUM  HYDRARGYRI  lODIDI  RUBRI,  p. ;  Ointment  of  Red  Iodide 
of  Mercury.  (Red  Iodide  of  Mercury,  5j. ;  Ointment  of  White  Wax,  ^vij. ; 
M.) — Used  in  the  before-mentioned  cases.  Eor  ordinary  purposes,  it  will 
require  to  be  considerably  diluted. 

2.  LIQUOR  ARSENICI ET  HYDRARGYRI  HYDRIODATIS,  D. ;  Solution  of  the 
lodo-Arsenite  of  Mercury ;  Donovan's  Solution. — This  solution  was  in- 
troduced into  medical  use  in  November  1839,  by  Mr.  Donovan,^  who  gave 
the  following  directions  for  its  preparation : — 

"Triturate  6*08  grains  of  finely  levigated  metaUic  arsenic,  15-38  grains  of  mercury,  and 
50  grains  of  iodine,  with  one  drachm  measure  of  alcohol,  until  the  mass  has  become  dry, 
and  from  being  deep  brown  has  become  pale  red.  Pour  on  eight  ounces  of  distilled  water ; 
and  after  trituration  for  a  few  moments,  transfer  the  whole  to  a  flask ;  add  half  a  drachm 
of  hydriodic  acid,  prepared  by  the  acidification  of  two  grains  of  iodine,  and  boil  for  a 


'  Cogswell,  &say  on  Iodine,  p.  164. 

^  Journ.  de  Cliim.  Med.  iii.  543,  2de  serie. 

^  Treatise  on  Skin  Diseases,  by  Dr.  Willis,  p.  79. 

^  Bulletin  Tlierapeutique,  t.  xli.  p.  226. 

*  O'Shaughnessy's  7}rans.  of  Lugol's  Essays,  p.  204. 

«  Griife  and  Walther's  Journ.  f.  Chir.  Bd.  13. 

'  Buhlin  Medical  Journal,  vol.  xvi.  for  November  1839  ;  and  Pharmaceutical  Journal,  vol.  i. 
p.  425,  1842. 


Solution  of  Iodo-Arsenite  of  Meiicuuy.  945 

few  minutes.    When  the  solution  is  cold,  if  there  be  any  deficiency  of  the  original  eight 
ounces  make  it  up  exactly  to  that  measure  with  distilled  water.  • 

The  Dublii  formula  is  very  similar  to  this.  We  subjoin  it  :-Take  of  Pure  Arsenic  in 
fine  powder,  ^rs.vi.;  Pure  Mercury,  grs.  xvj. ;  Pure  lodme,  grs.lss.;  Alcohol,  i5Sb 
Distilled  W^ter,  Six.;  or  a  sullicient  quantity.  Rub  together  the  arsenic,  mercury,  iodine 
and  spirit,  until  a  drv  mass  is  obtained,  and,  having  triturated  eight  ounces  of  the  water 
with  this  in  successive  portions,  let  the  whole  be  trausferred  to  a  flask,  and  heated  until 
it  beo-ins  to  boil.  When  cooled  and  filtered,  let  as  much  distilled  water  be  added  to  it  as 
will  make  the  bulk  of  the  solution  exactly  eight  fluidounces  and  six  drachms. 

When  the  arsenic,  mercury,  and  iodine,  are  triturated  together  with  tlie 
alcohol,  the  iodine  combines  with  the  metals.  The  quantity  of  lodme  is  about 
sufficient  to  convert  the  arsenic  into  the  teriodide  (AsP),  and  the  mercury  into 
the  periodide  (Hgl).  We  may  therefore  regard  this  solution  as  essentially 
consisting  of  these  two  iodides  in  solution  or  combination.  Mr.  Donovati 
considers  that,  by  solution  in  water,  these  two  become  converted  into  hydrio- 
dates;  but  there  is  no  evidence  of  this.  Each  fluidrachm  of  this  solution 
contains  a  quantity  of  teriodide  of  arsenic  equivalent  to  one-eighth  of  a  grain 
of  arsenious  acid;  and  of  per-  or  iodide  of  mercury,  equivalent  to  a  quarter  ot 
a  grain  of  the  peroxide  of  mercury.  In  addition,  it  also  contains  a  minute 
portion  of  liydriodic  acid,  which  Mr.  Donovan  estimates  as  equal  to  three- 
quarters  of  a  grain  of  iodine. 

"  The  colour  of  the  solution  is  yellow,  with  a  pale  tinge  of  green  ;  its  taste 
is  slightly  stvptic.  It  cannot,  be  properly  conjoined  with  the  tincture  of 
opium,  or  with  sulphate,  muriate,  or  acetate  of  morphia ;  for  all  these  produce 
immediate  and  copious  precipitates  in  it.  Hence,  if  opiates  are  to  be  used 
during  the  exhibition  of  this  arsenico-mercurial  hquor,  they  must  be  taken^at 
different  periods  of  the  day.  Tincture  of  ginger  produces  no  bad  effect.  The 
following  formula  is  proper  Liq.  Hydriodatis  Arsenici  et  Hydrargyri,  513. ; 
Aquffi  Distillatee,  ^iiiss. ;  Syrupi  Zingiberis,  ^ss.  Misce.  Divide  m  liaustus 
quatuor.  Sumatur  unus  mane  nocteque."  (Donovan.)  Each  of  these 
draughts  contains  the  equivalent  of  one-sixteenth  of  a  grain  of  arsenious  acid, 
and  the  equivalent  of  one-fourth  of  a  grain  of  the  peroxide  of  mercury. 
"  The  division  into  draughts  is  here  necessary  ;  first,  to  insure  accuracy  of  the 
dose,  so  essential  in  the  case  of  this  active  medicine ;  and,  next,  to  prevent 
injury  to  the  ingredients  by  the  use  of  a  metallic  spoon  as  a  measure,  the 
general  way  in  which,  unfortunately,  the  dose  of  a  medicine  is  determined'' 
(Donovan) . 

On  repeating  this  process,  Soubeiran^  found  that  a  portion  of  arsenic  re- 
mained undissolved ;  he  has  therefore  proposed  the  following  simple  substi- 
tute for  Donovan's,  formula  :— Teriodide  of  arsenic,  one  part ;  periodide  (bin- 
iodide)  of  mercury,  one  part;  water,  98  parts.  To  make  f5viij.  on  this  prin- 
ciple, take  teriodide  of  arsenic,  gr.  xxxv. ;  periodide  (biniodide)  of  mercury, 
gr.  xxxv. ;  boiHng  distilled  water,  ^viij.  Triturate  until  dissolved,  and  then 
filter  the  solution;  and,  if  necessary,  add  water  to  make  exactly  ^viij.  of 
solution. 

Soubeiran's  solution  is  somewhat  stronger  than  Donovan's.  The  following 
table  shews  the  comparative  quantities  of  the  active  ingredients  in  the  two 
solutions,  reduced  to  French  grammes  : — 

'  Jouru.  de  TJummcw,  t.  x.\vii.  p.  7-14,  IH  ti. 

VOL.  I.  H  r 
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Donovan.  Houhnran. 

Arsenic    0-158  grammes   0-163  L'ramines. 

McTcury   0-400       "    0-445  " 

Iodine   1318       "    1  489  « 

Soubeiran's  solution  contains  exactly  one-hundrtdth  part  of  each  of  tlie 
iodides.  Both  Donovan's  and  Soubeiran's  solutions  contain  the  teriodide  of 
arsenic  and  periodide  of  mercury,  and  therefore  combine  the  effects  of  both 
of  these  salts.  It  sometimes  occasions  ptyaHsm.  Donovan's  solution  has 
been  most  successfully  employed  in  obstinate  skin  diseases,  such  as  lupus,  leprn, 
psoriasis,  pityriasis,  and  impetigo.  It  has  proved  very  effective  in  chronic 
cutaneous  affections  of  the  scalp  and  in  venereal  eruptions,  and  in  some  uterine 
diseases.^  [For  tliis  reason  it  has  been  introduced  into  the  last  Dublin  Phar- 
macopoeia.— Ed.] 

The  dose  of  it  is  from  ni^x.  to  5ss.  (see  supra).  "When  diluted  with  an 
equal  propoition  of  water,  it  has  bepn  employed  as  a  wash  in  the  same  cases 
in  which  it  has  been  administered  internally. 

182.  HYDRARGYRI  PERCYANIDUM.-PERCYANIDE 

OF  MERCURY. 

Formula  HgCy.    Equivalent  Weight  126. 

History. — This  salt  was  discovered  by  Scheele.  Its  real  nature  was  first 
pointed  out  by  Gay-Lussac  in  1815.  It  has  been  known  by  various  appel- 
lations, as  Prussian  Mercury  [Hydrargyrum  Borussicum),  Prussiate, 
Hydrocyatiate,  Cyanuret,  Cyanide  or  Bicyanide  of  Mercury  [Hydrar- 
gyri  Prussias,  Hydrocyanas,  Cyanureium,  Cyanidum  seu  Cyafiodidum.) 

Preparation. — There  are  two  methods  of  preparing  this  salt :  one  recom- 
mended by  Proust,  the  other  by  Winckler.  Proust's  process  was  formerly 
adopted  in  two  of  the  British  Pharmacopoeias. 

The  London  College  formerly  ordered,  of  Percyaiiide  of  Iron  [Prussian  Bluel,  %\ni}. ; 
Binoxide  of  Mercury,  ^x. ;  Distilled  Water,  Oiv.  Boil  tliem  together  for  half  an  hour, 
and  strain.  Evaporate  the  liquor  that  crystals  may  be  formed.  Wash  what  remains 
frequently  -with  boiling  distilled  Water,  and  again  evaporate  the  mixed  hquor  that  crystals 
may  be  formed.  The  Dublin  College  employed  of  Prussian  Blue,  six  parts  ;  Nitric  Oxide 
of  Mercury,  ^ce^^r^f*  ;  Distilled  y^^i&x,  forty  parts. 

In  this  process  the  cyanogen  of  the  Prussian  blue  combines  with  the 
mercury  of  the  nitric  oxide,  while  the  iron  unites  with  the  oxygen  of  the 
oxide.  Pure  percyanide  of  mercury  may  be  more  economically  prepared  by 
Winckler's  process.  This  consists  in  saturating  hydrocyanic  acid  with  red 
oxide  of  mercury.  The  solution  is  to  be  filtered,  and  allowed  to  cr^^stallise. 
In  this  process  double  decomposition  takes  place,  the  resulting  products 
being  water  and  percyanide  of  mercury. 

Properties. — The  crystals  of  this  salt  are  square  prisms.  They  are 
heavy,  white,  colourless,  transparent  or  opaque,  inodorous,  and  have  a  strong 
metallic  taste.  They  are  soluble  in  water,  both  hot  and  cold,  and  very  little, 
if  at  all  so,  hi  alcohol. 


See  Lublin  Medical  Jotirnnl,  vols,  xviii.  xxi.  and  x.\ii. 
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General  Form  of  Crystals  of  Fereyuniie 
of  Mercury. 


Crystals  with  Modified 
Planes. 


Characteristics.— ?exkd\^  dry  percyanide  of  mercury,  when  heated,  yields 
metaUic  mercury  and  cyanogen  gas.  The  latter  is  known  by  the  violet  or 
bluish  red  colour  of  its  flame.  Heated  with  hydrochloric  acid,  it  evolves 
hydrocyanic  acid.  It  is  not  decomposed  by  nitric  acid  or  the  alkahes.  Its 
solution  throws  down  a  black  precipitate  with  hydros ulphuric  acid,  and  white 
pearly  crystalline  plates  {hydrargyro-iodo-cyanide  of  jjotassium)  with  a 
concentrated  solution  of  iodide  of  potassium. 

[Composition.— Its  composition  is  variously  stated,  according  to  the 
number  assumed  for  the  equivalent  of  mercury.  The  greater  number  of 
British  chemists  now  consider  it  to  be  constituled  of  a  siugle  equivalent  of 
each  element,  and  therefore  represented  by  the  formula  HgCy.  The  term 
Percvanide  is  given  to  it,  in  order  to  keep  the  nomenclature  in  conformity 
with"  that  adopted  by  the  author.  There  is  no  other  cyanide  of  mercury, 
known. — Ed.] 

Purity. — When  prepared  from  ferrosesquicyanide  of  iron  (Prussian  blue), 
the  crvstals  are  usually  yellowish,  from  the  presence  of  some  oxide  of  iron. 
The  following  tests  of  its  purity  were  published  in  the  previous  edition  of  the 
London  Pharmacopoeia : — 

Transparent  and  totally  soluble  in  water.  The  solution,  when  hydrochloric  acid  is  added, 
emits  hydrocyanic  acid,  which  is  known  by  its  peculiar  smell ;  and  a  glass  moistened  with 
a  solution  of  nitrate  of  silver  and  placed  over  it,  gives  a  deposit,  which  is  dissolved  by 
boiling  nitric  acid.    By  heat  it  emits  cyanogen,  and  runs  into  globules  of  mercury. 

Physiological  Effects,  a.  On  Vegetables — It  acts  on  plants  like  per- 
chloride  of  mercury.^ 

/3.  On  Animals. — Coulon*^  found  that  it  acted  on  dogs,  cats,  sparrows, 
frogs,  and  snails,  like  hydrocyanic  acid.  After  death,  inflammation  of  the 
stomach  was  observed.  Ollivier  d'Angers^  tried  its  effects  on  dogs.  Seven 
grains  dissolved  in  water  killed  a  small  dog  in  ten  minutes,  under  attempts 
to  vomit,  general  convulsions,  and  exhaustion,  manifested  alternately ;  respi- 
ration and  circulation  were  at  first  accelerated,  and  afterwards  diminished. 
Similar  effects  were  produced  by  applying  the  salt  to  the  cellular  tissue,  or 
injecting  it  into  the  veins.    Tiedeman  and  Gmehn*  detected  mercury  in  the 

1  Goeppert,  in  De  Cnndollc;,  Phys.  Veg.  1834. 

2  TraiU  sur  V Acule  Prnssiqiic,  quoted  by  Wibmer,  Wirk.  d.  Arzneim.  iii.  30. 

3  Jonrn.  de  Cldm.  MM.  i.  269. 

Vemnchfi  HL  d.  Weye  auf  welch.  Sithxl.  ai's  d.  Magen  u.  Barmk.  ins  Bint,  gelang. 
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blood  of  the  splenic  vein  of  a  liorse  to  wliich  the  percyanide  had  been  admi- 
nistered. 

y.  On  il/aw.— Taken  in  amall  doses,  it  very  readily  excites  nausea  and 
vomiting.  Parent^  says  it  does  not  produce  the  epigastric  pain  which  the 
perchloride  of  mercury  readily  occasions.  Continued  use  causes  salivation. 
In  one  case,  one-eighth  of  a  grain  twice  a  day  caused  ptyalism  in  three  days.^ 
Mendaga3  says  it  acts  directly  on  the  skin  and  bones,  and  hence  it  sometimes 
very  speedily  allays  the  pain  of  and  disperses  nodes. 

In  largre  doses,  especially  in  very  susceptible  persons,  it  affects  the  nervous 
system,  and  causes  fainting,  anxiety,  and  cramps.  Twenty-three  and  a  half 
grains,  in  one  instance,*  caused  death  in  nine  days.  The  most  remarkable 
symptoms  were— obstinate  vomiting ;  mercurial  ulceration  of  the  mouth  and 
abundant  ptyalism  j  contractions  of  the  heart,  which  at  first  were  very  strong, 
but  became  successively  slower  and  more  feeble;  the  abdomen  was  yielding, 
and  not  tender,  notwithstanding  the  constant  tenesmus  ;  suppression  of  urine; 
semi-erection  of  the  penis,  and  ecchymosis  of  this  organ,  as  well  as  of  the 
scrotum ;  and  ultimately,  convulsive  movements. 

Uses. — It  has  been  employed  as  an  antivenereal  medicine,  and  was  first 
used  as  such  by  Brera.^  Parent^  administered  it  as  a  substitute  for  the  per- 
chloride of  mercury,  over  which  it  has  several  advantages.  Thus,  being  more 
soluble,  it  ought  to  be  more  readily  absorbed ;  it  does  not  give  rise  to  epigas- 
tric pain ;  and,  lastly,  it  is  not  so  readily  decomposed, — for  alkalies,  several 
salts,  and  many  solutions  of  organic  matters  which  decompose  corrosive 
sublimate,  Imve  no  efl'ect  on  it.  It  may  be  applied  in  the  form  of  aqueous 
solution  or  ointment  to  venereal  sores. 

It  has  been  employed  in  induration  of  the  liver,  in  some  chronic  skin  dis- 
eases, in  obstinate  headache,  and  in  other  maladies,  as  an  antiplilogistic. 

Its  principal  use  in  this  country  is  as  a  source  of  hydrocyanic  acid  and  of 
cyanogen  gas. 

Administration. — Internally,  it  may  be  employed  in  doses  of  one-sixteenth 
of  a  grain  gradually  increased  to  one-half  of  a  grain.  It  may  be  administered 
in  the  form  of  pills  (made  with  crumb  of  bread),  or  in  alcoholic  solution.  It 
will  be  frequently  advisable  to  conjoin  opium,  to  prevent  nausea  or  vomiting. 
When  used  as  a  gargle  or  tvash,  we  may  employ  ten  grains  to  a  pint 
of  water.  An  ointment  may  be  prepared  of  ten  or  twelve  grains  of  this  com- 
pound to  an  ounce  of  lard. 

Antidote. — I  am  unacquainted  with  any  antidote  for  it.  Albumen  does 
not  decompose  it.  Perhaps  ammonia  might  be  found  serviceable,  to  diminish 
the  efl'ect  on  the  nervous  system.  Opium  relieves  the  vomiting.  Our  prin- 
cipal object  must  be  to  remove  the  poison  from  the  stomach,  which  is  to  be 
effected  by  the  stomach-pump,  emetics,  or  tickling  the  throat. 


'  Journ.  de  Chim.  Med.  viii.  473. 

2  Neumann,  in  Dierbach's  Neuesten  Tintd.  in  d.  Mat.  Med.  ii.  483,  1828. 

'  Lecadea  Medico-chirurgicas  y  Farmaceuticas,  vi.  319,  in  Richter's  Ausfiikr  Arzneim.  v.  477. 

■*  Journ.  de  Chim.  Med.  i.  210. 

*  Richter,  o'p.  cit. 

*  Journ.  de  Chim.  Med.  viii.  473. 
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""183.  Potassii  et  Hydrargyri  lodo-cyanidum. -lodo-cyanide  of 

Potassium  and  Mercury.] 

Formula  HgCy,KI.    Equivalent  WeigJd  291. 

[The  name  of  tMs  compound  has  been  introduced  into  the  Appendix  ^^e  London 
Pharmacopoeia  as  an  article  adapted  for  the  purpose  of  testmg  the  purity  of  liydi'ocyan  c 
acid.  It  was  first  proposed  by  Dr.  Geoghegan,  of  Dublm,  as  a  test  for  determuiiug  the 
freedom  of  hydrocyanic  acid  from  any  foreign  acid.  •   i    i  • 

Preparation. -Dissolve  in  a  minimum  quantity  of  warm  water  equivalent  weights  ot 
cyanide  of  mercury  and  iodide  of  potassium.  If  sufficiently  saturated,  colourless  prismatic 
crystals  will  be  deposited  when  the  liquid  has  cooled.  w 

Properties  and  UsES.-The  crystals  are  quite  soluble  m  water,_  and  the  solution  is 
decomposed  by  all  acids  excepting  the  hydrocyanic.  If  the  hydrocyamc  acid  be  free  from 
any  foreign  acid  the  crystals  simply  dissolve  in  it  without  change  of  colour  (llgOy,Ki+ 
HCy)  If  a  bydracid,  such  as  the  hydrochloric,  be  present,  the  red  iodide  of  mercury 
is  immediately  produced  :-thus  HgCy,KI+HCl=HgI+  KCl+HCy  hydrocyanic  acid  and 
chloride  of  potassium  being  at  the  same  time  formed.  If  an  oxacid  be  present  then  water 
is  decomposed,  and  we  have  the  following  changes,  HgCy,KI+SOTO=Hgi+KCJ,bU  + 
HCy.  Any  vegetable  acid  which  can  combine  with  potash  will  produce  the  same  ettect.. 
Even  the  carbonic  acid  of  the  atmosphere  slowly  produces  this  change  on  the  crystals 

The  presence  of  a  foreign  acid  in  hydrocyanic  acid  is  therefore  indicated  by  the  produc-^ 
tion  of  a  red  colour  on  the  addition  of  a  few  of  these  crystals  at  the  end  of  a  glass  rod. 
It  is  undoubtedly  a  delicate  test,  but  we  are  bound  to  state  as  the  result  of  our  own  expe- 
riments that  it  is  less  delicate  than  the  ordinary  barytic  test,  so  far  as  sulphunc  acid  is 
concerned  :  for  in  one  sample  nitrate  of  baryta  produced  a  slight  cloudy  precipitate  m. 
which  these  crystals  underwent  no  change  of  colour.— Ed.] 

184.  HYDRARGYRI  NITRATES.  -  NITRATES  OP 

MERCURY. 

Six  solid  compounds  of  nitric  acid  and  the  oxides  of  mercury  are  known  : 
three  are  nitrates  of  the  suboxide,  and  three  nitrates  of  the  oxide. 

,     rxi.   o  L    -1  /  Bibasic  Nitrate  of  the  Suboxide  of  Mercury   SHg^O.NO^.HO 

Nitrates  of  the  Suboxide           i^asic  Nitrate  of  the  Suboxide  (crystallised) . . .  3HK=0,2N0^3HO 
of  Mercury   (  Yi^^xivz\  Nitrate  of  the  Suboxide  (crystaUised)    Hg20,N05,2HO 

,T.    .      <•  • ,     c(  Sexbasic  Nitrate  of  the  Oxide  of  Mercury    GHgO^NO^ 

Nitrates  of  the  Oxide  of   ^^.j^^^^j^  ^^^^^^^     ^j^^  Q^i^^    3HgO,N05,HO 

Mercury   (  ^ih^ic  Nitrate  of  the  Oxide  (crystallised)    2HgO,NO»,2HO 

In  addition,  there  are  possibly  other  mercurial  nitrates  obtained  in  solution, 
but  they  have  not  hitherto  been  procured  in  the  soHd  state. 

Of  these  compounds,  it  will  be  necessary  to  notice  two  only — namely,  the- 
neutral  nitrate  of  the  suboxide,  and  the  bibasic  nitrate  of  the  oxide. 


1.  Hydrargyri  Protonitras.  —  Neutral  Nitrate  of  the  Suboxide 

of  Mercury. 

Formula  Hg'^OjNO^   Equivaleni  Weight  262. 

NyVTURAL  History. — Glocker'  mentions,  on  the  authority  of  John,  a  doubtful  minora 
wliicli  he  calls  hyilrarciyronilntes,  composed  of  suboxide  of  mercury  and  nitric  acid. 
PiiKPAKATioN.  -  Neutral  nitrate  of  the  suboxide  of  mercury  is  obtained  by  digesting 


'  Genera  el  Species  Mineralium  secundum  Ordines  Naturales  Bigestortm  Synopsis,  1S47,  p.  302. 
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excess  of  mercury  ia  cold  dilute  nitric  acid  until  short  prismatic  crystals  (Htf  0  NO*  2H0) 
are  formed.  If  these  be  left  in  the  solution  they  are  gradually  dissolved  and  replaced  by 
larp;e  transparent  prisms  of  the  sesquibasic  nitrate  of  tlie  suboxide  (3Hg-0  2N0'*  3H0) 

PiioPEKTiES.-The  neutral  salt  is  soluble  without  decomposition  in  a  small  quantity 
of  water;  but  in  much  water  its  crystals  are  decomposed  into  a  yellow  powder  ((i-toc 
mtrate  of  suboxide  of  mercuri/,  2Hg•-0,N0^H0,  and  an  acid  liquor  (solulio  hydrarayri 
fngide  parata)  which  contains  a  soluble  supernitrate. 

Purity.— Neutral  nitrate  of  the  suboxide  of  mercury  is  distinguished  from  other 
nitrates  in  the  following  way:— If  it  be  rubbed  with  excess  of  chloride  of  sodium,  and 
water  subsequently  added,  the  whole  of  the  mercury  is  thrown  down  in  the  form  of  a 
white  precipitate  of  calomel,  and  no  percliloride  of  mercury  (corrosive  sublimate)  can  be 
detected  m  the  filtered  liquid.  But  if  any  oxide  (peroxide)  had  been  present  along  with 
the.suboxide,  some  corrosive  sublimate  would  be  found  in  the  filtered  liquid  ;  and  if  any 
basic  nitrate  of  the  suboxide  had  been  present  a  greenish  powder  (a  mixture  of  calomel 
and  suboxide  of  mercury)  would  be  formed. 

Physiological  Effects.— The  effects  of  protonitrate  may  be  considered  as  inter- 
mediate between  those  of  calomel  and  corrosive  sublimate.  After  its  ingestion  it  probably 
becomes  converted  into  calomel  by  the  action  of  the  alkalme  chlorides  contained  in  the 
alimentary  canal.  According  to  Mialhe,'  if  atmospheric  oxygen  and  an  excess  of  alkaline 
chloride  be  present,  a  portion  of  corrosive  sublimate  is  formed. 

Uses.— Protonitrate  of  mercury  is  rarely  used  as  a  medicine.  The  facility  vnih.  which 
it  Tindergoes  decomposition  by  contact  with  various  organic  substances  is  an  objection  to 
its  internal  employment.  Its  principal  medicinal  use  is,  in  the  form  of  solution,  as  a 
cathseretic  or  mild  caustic  in  venereal  ulcerations  or  growths.  It  has  also  been  used  in 
porrigo  and  in  diseases  attended  with  pediculi  (Rayer).  Biett^  employed  an  ointment,  com- 
posed of  2  parts  of  protonitrate  and  50  parts  of  lard,  in  lepra  and  psoriasis.  Dupuytren's 
antiherpetic  pommade  consisted  of  two  parts  of  the  protonitrate,  eight  parts  of  lard,  and 
one  part  of  rose  oil.  As  an  internal  remedy,  the  protonitrate  may  be  administered  in  doses 
of  from  -Jgth  to  ^th  of  a  grain,  in  the  form  of  pill  made  with  extract  of  liquorice. 

In  pharmacy  the  protonitrate  serves  for  the  preparation  of  h/drargpi  nitrico-oxydum, 
calomelas prcecipitatum,  sometimes  for  the  production  of  hydrargyri  subiodidum,  and  also 
for  the  preparation  of  hydrargyri  acetas.    In  chemistry  its  solution  is  used  as  a  test. 

LiQuoK  Hydbaiigyui  Protonitratis  ;  Liquor  Hydrargyri  Nitrici,  Ph.  Boruss.  1847 ; 
Liquor  Hydrargyri  Nitrici  Oxydulati. — Prepared  by  dissolving  one  ounce  of  the  crystals 
of  protonitrate  of  mercury  in  eight  ounces  of  distilled  water  to  which  three  and  a  half 
scruples  of  nitric  acid  have  been  added ;  filter  the  solution,  and  if  necessary  add  water, 
so  that  the  sp.  gr.  of  the  liquor  may  be  I'lOO.  Preserve  it  carefully  in  a  stoppered 
vessel.    The  dose  of  this  solution  is  three  drops. 


2.  Hydrargyri  Dipemitras.  —  Bibasic  Nitrate  of  the  Oxide  of 

Mercury. 

Formula  2HgO,NO^    Equivalent  Weight  270. 

PiiEPAEA'riON. — By  boiling  mercury  iu  strong  nitric  acid,  until  the  liquid, 
when  diluted  with  water,  ceases  to  yield  a  white  precipitate  (calomel)  on  the 
addition  of  a  solution  of  common  salt,  we  obtain  a  solution  of  the  nitrate  of 
the  oxide  of  mercury  [solutio  mercurii  calide  parata).  By  concentration, 
it  acquires  the  density  of  3"47.  In  this  state  it  has  an  acid  metallic  taste, 
and  colours  the  skin,  when  exposed  to  light,  purpHsh-red.  The  solution 
probably  contains  neutral  nitrate  of  the  oxide  of  mercury,  HgOjNO". 
But  by  evaporation  acid  fumes  escape,  and  there  are  formed  crystals  of  the 
bibasic  nitrate,  2?IgO,N05,21iO. 


'  Trailo  de  VArt  de  Formufer,  p.  72,  1845. 

^  Bourohurdat,  Nouveati  Formulaire  Magistral,  p.  321,  1845. 


Solution  of  Picunituate  of  Meucuiiy.  951 

Properties.— If  the  crystdlised  bibasic  nitrate  be  washed  with_  cold  water 
as  long  as  the  liquid  runs  off  sour,  a  heavy  yellow  powder  is  obtained,  whic  i 
is  ihe%-ibasic  ,dtrate  of  the  oande  of  mercury,  3HgO,NOMO  :  this,  when 
boiled  in  water,  yields  a  brick-red  powder,  which  is  the  sexhasic  nitrate  oj- 
the  oxide  of  mercury,  6Hj»0,N0^  . 

Purity.— The  presence  of  nitrate  of  the  suboxide  of  mercury  in  a  solution 
of  nitrate  of  the  oxide  of  mercury  is  known  by  the  production  of  a  white  pre- 
cipitate (calomel)  on  the  addition  of  a  solution  of  common  salt.  _ 

Physiological  Effects.— This  nitrate  is  more  acrid  and  caustic  than  the 
protonitrate.  Its  effects  are  analogous  to  those  of  corrosive  subhmate. 
Indeed,  it  becomes  converted,  in  the  alimentary  canal,  into  the  latter  salt  by 
the  action  of  the  alkahne  chlorides  it  there  meets  with. 

Uses.— Internally,  it  is  now  never  employed.  It  was  formerly  given  in 
doses  of  -rVth  of  a  grain.  Externally,  it  is  used  in  two  forms,— as  an  acid 
solution,  and  as  an  ointment. 

1.  LIQUOR  HYDRARGYRl  PERMTRATIS,  D.;  Solutwn  of  Ter nitrate  of 
Mercury ;  Nitras  Hydrargijricus  Acido  Nitrico  Solulus ;  Liquid  Acid 
Deutonitrate  of  Mercury ;  Acid  Nitrate  of  Mercury.  (Take  of  Pure 
Mercury,  5ij. ;  Pure  Nitric  Acid,  f5iss. ;  Distilled  Water,  5iss :  m  the  acid, 
first  diluted  with  the  water,  dissolve  the  mercury  with  the  application  of  heat, 
and  evaporate  the  solution  to  the  bulk  of  5ijss.  B.)  (Take  of  Mercury,  four 
parts,  by  weight;  Nitric  Acid  [sp.  gr.  1-32],  eight  parts,  by  weight :  dissolve 
the  mercury  in  the  nitric  acid,  and  evaporate  the  solution  to  nine  parts.) — 
This  solution  is  dense  and  very  caustic.  It  contains  71  per  cent,  of  pernitrate 
of  mercury,  and  an  excess  of  nitric  acid.  It  is  frequently  employed  in  the 
Parisian  hospitals  as  a  caustic.  Biett  frequently  employed  it  with  success  in 
lupus.  It  should  be  applied  to  the  extent  of  a  crown-piece,  by  means  of  a 
brush,  to  the  ulcers,  tubercles,  and  scars  which  •  remain  soft  or  purple,  and 
seem  on  the  point  of  breaking  :  lint  moistened  with  the  solution  is  then  to 
be  applied  to  the  cauterised  surface.  The  parts  immediately  become  white,  a 
kind  of  erysipelatous  inflammation  is  set  up  in  the  surrounding  parts,  and  in 
a  few  days  a  yellow  scab  gradually  falls  off. 

This  solution  is  also  used  for  the  cauterisation  of  the  ulcerated  cervix  uteri. 
"  When  the  inflammation  is  intense,  the  ulceration  large,  and  the  granulations- 
redundant  or  unhealthy,  it  exercises  a  very  prompt  and  beneficial  influence,, 
generally  cleanising  and  modifying  the  sore  in  one  application.  In  very  slight 
ulcerations,  however,  I  think  it  is  too  powerful  a  remedy,  and  that  the  solid 
nitrate  of  silver  answers  the  purpose  better.'''^ 

It  has  been  used  by  Eecamier^  as  a  caustic  in  cancerous  diseases.  He 
thinks  it  acts  specifically,  and  modifies  the  vital  actions  of  the  surrounding 
parts.  The  acute  pain  which  its  application  causes  is  alleviated  by  a  strong- 
solution  of  opium.  Godard^  employed  it  in  herpes  exedeus.  It  has  likewise 
been  used  with  success  in  a  great  variety  of  other  cases, — as  syphilitic  and 
scrofulous  ulcers,  condyloma,  obstinate  lepra  and  psoriasis,  and  porrigo  favosa. 

'  A  Pradical  Treatise  on  Inflammation,  Ulceration,  and  Induration  of  the  Neck  of  the  TJtei-ns, 
by  J.  H.  Bcnnct,  M.D.  p.  147,  1815. 

-  Ri'ch.  siir  le  Traitement  du  Cancer,  1821). 

•'  Be  i'Emploi  du  Nitrate  Acide  de  Mirciiry  :  These  presentee  et  soutenue  a  la  Faculte  de  Mede- 
cine  de  Paris,  1826.    Also  Archines  Gcnerales  de  Medecine,  t.  xi.  pp.  203-207. 
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By  the  l9(i)0f  use  of  this  acid  nitrate  of  mercury,  the  constitutional  effects 
of  mercury  have  been  produced.  Brescliet  has  seen  salivation  induced  by  one 
application  of  it  to  the  ulcerated  neclc  of  the  uterus.^  In  such  cases  it  probablv 
passes  into  the  system  in  the  form  of  corrosive  sublimate,  into  which  salt  it  is 
converted  by  the  alkaline  chlorides  contained  in  the  secretions  of  the  part  to 
whicir_  it  is  applied.  To  prevent  absorption,  Mialhe  recommends  that  the 
cauterised  part  should  be  washed  immediately  after  the  application  of  the 
caustic. 

2.  UNGUE-WUl  HYDRIRGYRI  NITRATIS,  L.  D. ;  Ointment  of  Nitrate  of 
Mercury;  Yellow  ox  Citrine  Ointment  {Unguentum  Citrinum,'^.J).)  ; 
Mercurial  Balsam  [Balsamum  Merc  aria  le).— It  is  an  imitation  of  the 
(/olden  eye-ointmetit.    All  the  British  Colleges  give  directions  for  its  pre- 
pai'ation. 

i^  The  liondoii  College  orders  of  Merciuy,  ^ij. ;  Nitric  Acid,  f^iv. ;  Lard,  lb.  j. ;  Olive  Oil, 
foviij.  rirst  dissolve  the  mercury  in  the  acid ;  then  mix  the  solution  while  hot  with  the 
lard  and  oil  melted  together. 

The  Edinburgh  College  directs  of  Pure  Nitric  Acid,  sp.  gr.  1-380  to  1-390,  fjixss. ; 
Mercury,  ^iv. ;  Axunge,  gxv. ;  Olive  Oil,  fjxxxviiiss.  Dissolve  the  mercury  in  the  acid 
with  the  aid  of  a  gentle  heat.  Melt  the  axunge  in  the  oil  with  the  aid  of  a  moderate 
heat  in  a  vessel  capable  of  holding  six  times  the  quantity ;  and  while  the  mixture  is  hot, 
add  the  solution  of  mercury,  also  hot,  aud  mix  them  thoroughly.  If  the  mixture  do  not 
froth  up,  increase  the  heat  a  little  till  this  takes  place.  Keep  this  ointment  in  earthenware 
vessels,  or  in  glass  vessels  secluded  from  the  light.'-* 

The  Dublin  College  orders  of  Pure  Mercury,  ^j. ;  Pure  Nitric  Acid,  f^j.;  Distilled 
Water,  333. ;  Prepared  Lard,  3iv. ;  Olive  Oil,  f^viij.  Mix  the  acid  with  the  water,  and 
dissolve  the  mercury  in  the  mixture,  with  the  aid  of  a  gentle  heat.  Melt  the  lard  with 
the  oil,  and,  while  the  mixture  is  hot,  add  to  it  the  solution  of  mercury,  also  hot;  let  the 
temperature  of  the  mixture  next  be  raised  so  as  to  cause  effervescence,  and,  then,  with- 
drawing the  heat,  stir  the  mixture  with  a  porcelain  spoon  until  it  concretes  on  cooling. 

By  the  action  of  concentrated  nitric  acid  on  mercury,  nitrate  of  the  oxide 
of  mercury  is  produced  (3Hg  -f  4N05  =  3  (HgO,N05)  +  NG^) .  The  London, 
and  especially  the  Edinburgh  College,  use  an  excess  of  nitric  acid.  When  the 
solution  is  mixed  with  the  lard  and  oKve  oil,  a  portion  of  elaidine^  is  produced, 
as  well  as  a  red  viscid  oil.  Soubeiran'^  says  that  carbonic  acid  and  binoxide 
of  nitrogen  gases  are  evolved,  but  Mr.  Schacht^  could  not  detect  them. 
He  obtained  only  the  vapour  of  nitric  acid,  having  the  peculiar  smell  of  the 
ointment. 

By  keeping,  this  ointment  is  apt  to  change  its  colour,  and  become  hard, 
pulverisable,  and  therefore  unfit  for  use.  The  nitrate  of  the  oxide  of  mercury 
undergoes  deoxidation,  and  is  ultimately  reduced  to  metallic  mercury.  The 
grey  colour  which  the  ointment  acquires  by  keeping  is  due  to  the  dissemination 
of  minute  globules  of  metallic  mercury  through  the  mass.    If  old  citrine 


'  Trousseau  and  Pidoux,  quoted  by  Mialhe,  in  his  Traita  de  I' Art  de  Formuler,  p.  84,  18-i5. 
[A  ca.se  is  related  by  Dr.  Lafargue,  of  Toulouse,  in  which  tlie  acid  nitrate  of  mercury,  used  as  a 
caustic  to  the  os  uteri,  produced  salivation.    See  Lancet,  1849,  ii.  669. — Ed.] 

•  There  is  an  error  in  the  Edinburgli  Pharmacopoeia  in  the  proportion  of  olive  oil  and  iu  tiie 
density  of  nitric  acid  (see  Christisou's  Bisjjensalori/,  M  edit.  p.  531).  In  the  text  I  have  corrected 
this  error. — J.  P. 

3  So  called  by  Boudet  {Journ.  de  Chim.  MkL  viii.  641)  from  ifioih,  i^dlSos,  an  olive  tree.  Boudcl 
ascribes  the  formation  of  the  eUiidine  to  the  action  of  nitrous  or  hypouitruus  acid. 
-*  Nouv.  Trailo  de  FJiarmacie,  t.  ii.  p.  256. 
'  Pharmaceutical  Journal,  vol.  iv.  p.  451,  1845. 
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ointment  be  digested  in  ether,  the  fatty  matters  are  dissolved,  and  metallic 
mercury  left  behind.  The  cause  of  this  change  appears  to  be  the'  use  ot  an 
insufficient  quantity  of  nitric  acid  and  of  too  low  a  temperature.  Mr.  Duncan 
of  Edinburgh,  first  showed,  that  "by  dissolving  the  metal  m  an  excess  ot  acid 
with  the  aid  of  heat,— using  an  additional  quantity  of  acid  for  oxygenating  aU 
the  fat,  and  applying  a  moderate  heat  at  the  time  of  mixing  the  fat  and  the 
metallic  solution,  so  as  to  ensure  complete  action  between  them,— an  ointment 
is  obtained 'not  inferior  to  the  quack  nostrum  \_golden  eyp-ointwent\  in 
original  colour  or  durabihty/'^  The  present  formula  of  the  Edinburgh 
College  (as  now  corrected)  is  that  of  Mr.  Duncan.  MM.  Henry  and  Guibourt2 
also  direct  a  considerable  excess  of  acid  to  be  employed. 
The  following  are  several  formulse  for  its  preparation  : — 


United  States 
Dispensatory . 

Paris  Codea. 

Kenry  and 
Guibourt. 

Duncan. 

Bell  and  Co? 

Mercury   

Nitric  Acid  

Olive  Oil  

Neat's-foot  Oil... 

5l 

f5xj.  (sp.  gr. 
l-B). 

0 
f§ix. 

33  parts. 
48  parts 
(sp.gr.  1-286). 
250  parts. 

250  parts. 
0 

30  parts. 
60  parts 
(sp.  gr.  r321). 
240  parts. 

240  parts. 
0 

(Avoirdupois 
W  eights). 
§iv. 

(Nitrous  Acid 
sp.  sr.  1-380 
to  1-390)  §xv. 
gxxxii. 
0 

Sviij. 
f^xiv. 
(sp.  gr.  1-43). 
lb.  iij. 

Ib.ij. 
0 

The  two  most  important  points  to  attend  to  in  the  manufacture  of  this 
ointment  are — the  due  regulation  of  the  heat,  and  the  employment  of  a  proper 
quantity  of  acid. 

"  If  the  mixture  be  made  at  a  low  temperature,  no  effervescence  takes  place, 
and  the  ointment  so  produced  will  become  hard  in  a  few  days,  of  a  greenish- 
white  colour,  and  eventually  of  a  consistence  that  may  almost  be  powdered  ; 
but  if  the  oil  or  fat  is  heated  to  a  sufficient  temperature,  or  the  quantity 
operated  on  is  large  enough  to  generate  the  heat  required,  strong  effervescence 
takes  place,  much  gas  is  evolved,  and  a  perfect  article  is  produced,  of  a  fine 
golden  colour,  and  of  the  consistence  of  butter^''  (Alsop).  The  great  success 
which  attends  the  manufacture  of  large  than  of  small  quantities  of  this  oint- 
ment, may  be  referred  to  the  higher  temperature  generated  by  the  reaction  of 
larger  quantities  of  the  materials.  Mr.  Alsop  says  that  the  proper  temperature 
is  between  180°  and  212°.  A  temperature  of  190°  E.  yielded  a  fine 
product. 

The  importance  of  a  sufficient  quantity  of  acid  has  been  already  pointed 
out.  Mr.  Schacht  has  shown  that  ointment  spoiled  by  age  or  accident,  and 
which  has  become  hard,  discoloured,  pulverulent,  or  even  blackened,  may  be 
restored  to  its  original  beauty  by  heating  it  with  nitric  acid;  and  he  has 
further  shown  that  the  use  of  an  excess  of  nitric  acid  in  the  manufacture  of 
the  ointment  is  no  disadvantage,  for,  if  the  heat  be  continued  long  enough,  it 
distils  off.    Stirring  assists  the  evolution  of  gas,  and  is  usually  believed  to 


'  Cliristison's  DUpensatory.    Mr.  Dmicari's  process  was  communicated  to  the  late  Dr.  Duncan 
{Sajplernenl  to  the  Edinburgh  Dispensatory,  p.  196,  1829). 
2  P/uirmacopee  Raisonnee,  p.  448,  :^me  edit. 
^  Alsop,  Pharmaceutical  lYansaciions,  No.  iii.  p.  162,  1841. 
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favour  the  formation  of  a  fine  product ;  but  Mr.  Alsop  asserts  that  a  lou"-- 
continued  stirring  is  not  required.  ^ 

When  fresh  prepared,  this  ointment  has  a  fine  golden  yellow  colour,  a 
butyraceous  consistence,  and  a  peculiar  nitrous  odour.  It  is  very  apt 'to 
become  grey  when  mixed  with  other  ointments,  in  consequence  of  their 
deoxidising  powers;  and  to  prevent  this,  an  additional  quantity  of  nitric  acid 
should  be  added.    It  should  be  spread  with  wooden  or  ivory  spatulas. 

When  fresh  prepared,  this  compound  contains  the  following  substances, 
besides  the  ordinary  constituents  of  lard  and  olive  oil : — elaidine,  red  oil' 
elaidate  of  mercury  (mercurial  soap),  and  nitrate  of  mercury.  ' 

Ma'idine  is  a  white  saponifiable  fat,  fusible  at  97°  F.  [89-6  F.  according  to  Meyer],' 
very  soluble  in  ether,  but  requiring  200  times  its  weight  of  boiling  alcohol  to  dissolve  it. 
It  consists  of  elaidic  acid  and  glycerin. 

It  is  an  irritant  and  shght  caustic.  When  it  has  undergone  decomposition 
by  keeping,  it  irritates  ulcers  exceedingly,  and  even  excites  sHght  erysipelatous 
inflammation. 

We  employ  it  as  a  stimulant  and  alterative  in  chronic  diseases  of  the  (skin, 
more  particularly  those  affecting  the  hairy  scalp,  as  the  different  forms  of 
porrigo,  in  which  it  is  exceedingly  efficacious.  It  is  also  used  as  a  dressing 
to  ulcers — to  stimulate  and  cleanse  them — as  in  foul  sypiiilitic  sores  and 
phagedenic  ulcers.  Lastly,  it  is  employed  in  ophthalmic  diseases — more 
particularly  ophthalmia  tarsi,  or  psorophthalmia,  in  which  it  is  applied  (mixed 
with  its  own  weight  of  almond  oil)  by  means  of  a  cameFs-hair  pencil  to  the 
lids,  frequently  with  such  advantage,  that  some  have  regarded  it  as  a  specific 
in  this  complaint. 

>  3.  raGlIENTUM  HYDRARGYRI  MTRATIS  MITIUS,  L.  (Of  Ointment  of 
Nitrate  of  Mercury,  5j- ;  Lard,  jvij.  Eub  them  together.)— This  ointment  is 
to  be  used  recently  prepared. 

185.  HYDRARGYRI  ACETAS.— ACETATE  OP  MERCURY. 

Formula  Hg^O,A.    Equivalent  Weight  259. 

HiSTOEY. — This  compound  was  known  to  Lebefure  in  the  17th  century. 

Preparation. — The  British  pharmacopeias  contain  no  directions  for  pro- 
curing it.  The  following  is  the  pharmaceutical  process  by  which  it  was 
formerly  prepared : — 

Take  of  Purified  Mercury,  Acetate  of  Potash,  of  each,  nine  parts ;  Diluted  Nitric  Acid, 
eleven  part?  ;  Boiling  Distilled  Water,  one  hundred  parts ;  Distilled  Vinegar,  as  much  as 
may  be  sutficient.  Let  the  Nitric  Acid  be  added  to  the  mercury,  and  when  the  efFerves- 
ceuce  has  ceased,  let  the  mixture  be  digested  that  the  metal  may  be  dissolved :  let  the 
acetate  of  potash  be  dissolved  in  water,  and  let  the  distilled  vinegar  be  added  until  the 
acid  shall  predominate  in  the  liquor ;  to  this,  whilst  boiling,  let  the  solution  of  mercury  in 
the  nitric  acid  be  added,  and  let  the  mixture  be  filtered  as  quickly  as  possible  througli  a 
double  linen  cloth :  let  it  cool  that  crystals  may  form  :  having  washed  these  with  cold 
distilled  water,  dry  them  on  paper  with  a  very  gentle  heat.  In  every  step  of  this  process 
let  glass  vessels  be  employed. 

By  the  mutual  action  of  diluted  nitric  acid  and  mercury  we  obtain  a  proto- 


'  JPharmaceutisches  Central-Blatt fur  1840,  S.  790. 
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nitrate  of  mercury.  When  this  is  mixed  with  acetate  of  potash,  double 
decomposition  takes  place  :  nitrate_of  potash_.and  protoacetate  ot  mercury 
being  formed  (Hg20,N05  +  KaA  =  Hg^O,A  +  KO,NO^).  To  preven 
precipitation  of  the  yellow  subnitrate  of  mercury,  excess  of  acetic  acid  should 
be  employed;  and  by  filtering,  whilst  hot,  any  subnitrate  which  may  be 
formed  would  be  separated  before  the  acetate  has  deposited. 

Peopekties.— This  salt  occurs  in  white,  micaceous,  flexible  scales,  which 
are  inodorous,  but  have  an  acrid  taste.  It  blackens  by  light.  When  heated, 
it  is  resolved  into  carbonic  acid,  acetic  acid,  and  mercury.  It  is  very  slightly 
soluble  in  water,  requires  300  times  its  own  weight  of  this  liquid  to  dissolve 
it,  according  to  Dumas.  It  is  insoluble  in  cold  alcohol :  boiling  alcohol 
abstracts  part  of  its  acid. 

Characteristics. — Its  appearance,  its  slight  solubility  in  water,  and  the 
action  of  heat  on  it,  are  some  of  its  characteristics.  Heated  with  sulphuric 
acid,  the  vapour  of  acetic  acid  is  evolved.  The  fixed  alkalies  _  precipitate  the 
black  oxide  of  mercury.    Chloride  of  sodium  forms  calomel  with  it. 

Composition.— It  has  the  following  composition  : — 

Atoms.  Bq.  Wt.  Fur  Cent.  Lumas. 

Suboxide  of  Mercury    1    208    SO  S    80-66 

Acetic  Acid   1    51   ,    19-7    19-34 

Acetate  of  Mercury...    1    259    100  0    100  00 

PuYsiOLOGiCAL  EFFECTS. — It  is  One  of  the  milder  mercurial  preparations. 
Prom  the  reports  of  Guarin,  Colombier,  and  Yogier,i  it  appears  to  have  acted 
in  some  cases  with  great  violence,  and  to  have  occasioned  violent  vomiting, 
purging,  abdominal  pain,  and  bloody  evacuations.  These  eff'ects  probably 
arose  from  the  presence  of  some  acetate  of  the  binoxide  of  mercury. 

Uses. — It  was  introduced  into  practice  in  consequence  of  being  supposed 
to  be  the  active  ingredient  of  Keyser's  anti-venereal  pills.  But  Eobiquet  has 
subsequently  ascertained  that  Keyser  employed  the  acetate  of  the  binoxide.^ 
It  is  occasionally  used  in  syphilitic  afi'ections. 

Administration. — The  . dose  of  it  is  from  one  to  five  grains.  A  solution, 
composed  of  one  grain  of  the  acetate  dissolved  in  an  ounce  of  water,  may  be 
used  as  a  wash.  An  ointment  is  prepared  by  dissolving  two  or  three  scruples 
in  an  ounce  of  olive  oil. 


Order  XXX.  SILVER  AND  ITS  COMPOUNDS. 

186.   ARGENTUM.- SILVER. 

Symbol  Ag.    Equivalent  Weight  108. 

History. — Silver,  like  gold,  has  been  known  from  the  most  remote  periods 
of  antiquity,  being  mentioned  in  the  earliest  books  of  the  Old  Testament.^ 
It  was  termed  by  the  alchemists  and  astrologers  Diana  or  Luna  D . 


'  Wibmer,  Wirkunrj  d.  Arznc.im.  iii.  647. 

Dumas,  Traiti  de  Cliim.  v.  178. 
^  Genesis,  xliv.  2;  Jo'),  xxii.  25. 
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Natural  History. — It  is  found  in  the  mineral  kingdom  in  various  states  ; 
sometimes  nearly  pure,  or  alloyed  with  other  metals  (especially  gold,  antimony, 
tellurium,  arsenic,  and  copper) ;  or  combined  with  sulphur,  selenium,  iodine, 
bromine,  or  chlorine.  Of  these,  native  nilver  and  the  sulphuret  are  by 
far  the  most  abundant.  A  native  carbonate  of  silver  is  described,  but  is 
exceedingly  rare. 

Preparation. — The  processes  followed  for  the  extraction  of  silver  vary 
in  different  places,  according  to  the  nature  of  the  ore :  they  are  principally 
amalgamation  and  cupellation.  At  Freyberg,  the  ore  is  mixed  with  com- 
mon salt,  and  roasted,  by  which  the  sulphuret  of  silver  is  converted  into  the 
chloride  of  this  metal :  water  and  iron  are  then  added,  to  remove  the  chlorine, 
and  the  disengaged  silver  is  finally  dissolved  in  mercury  {amalgamation), 
and  the  solution  submitted  to  distillation,  by  which  the  mercury  is  volatilised, 
and  the  silver  left  behind.^  The  process  of  amalgamation  followed  in  America 
is  somewhat  different.^ 

Silver  is  obtained  from  argentiferous  galena,  as  follows  : — The  ore  is  first 
roasted  to  expel  the  sulphur,  and  afterwards  smelted  with  charcoal.  The 
argentiferous  lead  is  then  submitted  to  cupellation,  by  which  the  lead  becom- 
ing oxidised,  is  partly  volatilised,  and  partly  sinks  into  the  cupel  [cineritium), 
leaving  the  silver.^ 

[Some  years  since,  Mr.  Pattinson  patented  a  process  for  separating  silver 
from  lead  without  resorting  to  the  waste  of  lead  by  the  ordinary  process  of 
cupellation.  A  large  quantity  of  argentiferous  lead  is  brought  to  the  melted 
state,  and  allowed  to  cool  to  the  point  at  which  the  lead  begins  to  crystallise 
in  masses  of  minute  octohedra  closely  aggregated.  These  masses  are  sepa- 
rated from  the  more  liquid  portion  of  the  alloy  by  means  of  an  iron  ladle 
perforated.  The  greater  part  of  the  lead  is  thus  removed  mechanically,  and  is 
rendered  serviceable  for  all  the  purposes  of  metallic  lead.  The  separation 
depends  on  the  fact  that  pure  lead  crystallises  at  a  temperature  at  which  the 
alloy  of  silver  and  lead  is  perfectly  liquid. 

English  lead  contains  a  quantity  of  silver,  which  sometimes  amounts  to  six 
ounces  in  the  ton.  The  separation  of  this  was  formerly  too  costly  a  proceed- 
ing for  commercial  purposes ;  but  by  the  use  of  Mr.  Pattinson's  process,  lead 
containing  only  two  ounces  of  silver  to  the  ton  may  be  profitably  worked  for 
the  separation  of  the  silver ;  and  the  lead  is  said  to  be  softened  and  otherwise 
improved  in  quality.  The  separation  of  lead  from  the  alloy  by  the  crystallising 
process  goes  on  until  the  proportion  of  silver  in  the  residue  amounts  to  two 
hundred  ounces  in  the  ton,  and  the  proportion  left  in  the  lead  is  reduced  to 
seven  dwts.  The  lead  is  then  burnt  off  by  cupellation,  and  the  silver  obtained 
pure.  By  an  estimate  now  before  us,  it  appears  that  out  of  45,000  tons  of 
lead  raised  in  England  annually,  as  much  as  54,000  ounces  of  silver  have 
been  procured  by  the  above  process. — Ed.] 

AUGEiVTlM  PIRIFICATUM,  D.  Pure  silver  for  chemical  purposes  is  obtained 
by  immersing  a  piece  of  copper  foil  in  a  solution  of  the  nitrate.  The  precipi- 
tate is  to  be  digested  in  a  solution  of  ammonia,  to  remove  all  traces  of  copper, 
and  afterwards  washed  with  water.    (AgO,N05  +  Cu  =  Ag4-CuO,NO'^). 


'  J.  I-I.  Vivian,  in  Taylor's  Records  of  Mining,  p.  21. 

-  BoussinL'aiilt,,  .Iniiahs  dn  Chimii;,  li.  337;  also  Ward,  J/c.r/ni  ni  18:^7,  vol.  ii.  Vil. 

3  On  lliu  bnielliiig  procusscs  of  Ihiiigary,  hjiaony,  &k.,  consult  Tnj  lor's  Records  of  Mimiiy,  p.  u 
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Properties. — In  the  native  state,  silver  occurs  crystallised  in  the  cube  and 
regular  octohedron.  When  pure,  this  metal  is  white,  with  a  slight  shade  of 
yellow;  inodorous  and  tasteless.  It  is  moderately  hard  and  elastic;  veiy 
ductile  and  malleable  :  a  single  grain  may  by  drawn  out  into  400  feet  of  wire, 
and  leaf  silver  {argentum  in  laminas  extensum  ;  argentum  foliatum)  may 
be  procured,  whose  thickness  is  only  ttoV o-oth  of  an  inch.^  Its  specific  gravity 
is  10-474.  It  melts  at  a  briglit  red  heat  (1873°  F.,  according  to  Daniell). 
When  exposed  to  the  air  it  does  not  oxidate,  but  readily  tarnishes  by  sul- 
phur vapours.^ 

Characteristics. — It  is  soluble  in  nitric  acid.    (See  Nitrate  of  Silver.) 

Purity. — The  silver  of  the  shops  usually  contains  traces  of  gold  and 
copper.  The  gold  is  left  as  a  dark-coloured  powder  when  the  silver  is  dis- 
solved in  nitric  acid. 

Soluble  entirely  in  diluted  nitric  acid  :  this  solution,  treated  wdth  an  excess  of  muriate 
of  soda,  gives  a  white  precipitate  entirely  soluble  in  aqua  ainmonise,  and  a  fluid  which  is 
not  affected  by  sulphuretted  hydrogen. — Ph.  Ud. 

Physiological  Effects. — Silver  in  the  metallic  state  is  totally  inert.  It 
may  remain  for  many  months  in  the  alimentary  canal  without  exciting  any  ill 
effects.^    Colic,  however,  has  been  ascribed  to  the  handhng  of  it.* 

Uses. — In  pharmacy  it  is  used  for  the  preparation  of  nitrate,  which  is 
employed  as  a  medicine  and  as  a  test. 

Silver  leaf  is  used  for  filling  the  hollow^s  of  decayed  teeth,  and  is  some- 
times employed  to  cover  pills.  An  amalgam  of  silver  is  also  used  by  some 
dentists  for  stopping  teeth.  It  is  objectionable,  on  account  of  its  becoming 
black  by  the  formation  of  sulphuret  of  silver. 


187.  ARGENTI  OXYDUM.  -  OXIDE  OP  SILVER. 

Formula  AgO.    Equivalent  Weight  116. 

History. — The  compound  was  a  constituent  of  the  hezoardiciim  lunare 
of  Angelus  Sala,^  and  which  was  lauded  in  diseases  of  the  brain  and  uterus. 
Yan  Mons"  and  Serre^  used  it  in  syphilis.  More  recently,  it  has  been  again 
brought  into  notice  by  Dr.  Butler  Lane.^  It  is  sometimes  called  protoxide 
of  silver  {ai'ge?iti protoxydum),  or  argentum  oxydum  fuscum. 

1  [The  lamination  of  silver  has  recently  been  carried  to  the  l-200,000th  of  an  inch,  and  less. 
The  lamination  is  now  such  that  the  leaf  of  pure  silver  is  as  transparent  as  that  of  gold.  The  colour 
seen  by  light  transmitted  through  silver  leaf  is  a  reddish  violet,  the  complementary  tint  of  that 
which  is  reflected  from  silver  (yellow  white). — Ed.] 

2  [Argentum;  Pure  Silver. — This  is  enumerated  among  the  tests  in  the  Jppendi.v  to  the  London 
Pharmacopceia.  Pulverulent  metallic  silver,  as  it  is  obtained  by  precipitating  a  solution  of  the 
nitrate  with  copper,  was  proposed  by  the  late  Dr.  A.  Frampton  as  a  test  for  corrosive  subhmate. 
"When  shaken  with  any  liquid  containing  corrosive  sublimate,  some  chloride  of  silver  appears  to  be 
formed,  and  a  heavy  amalgam  of  silver  and  mercury  is  precipitated.  This  amalgam  may  be  obtained 
quite  pure  by  washing  it  in  distilled  water ;  and  then,  on  applying  heat  to  it  in  a  glass  lute,  mer- 
cury is  sublimed  in  globules.  It  forms  a  convenient  process  for  separating  mercury  in  certain 
cases. — Ed.] 

3  Land.  Med.  Gaz.  May  20,  1837. 

Journ.  de  Cldm.  Med.  t.  vi.  2de  Serie,  1840. 
*  Graelin,  App.  Medicamitiim,  vol.  i.  p,  362,  1795. 
"  Riecke,  Die  neuern  Arzneim.Uiel.  2te  Aufl.  1840. 

7  ^[dm.  sur  Vemploi  dex  preparations  d' argent  dans  le  traitemeni  des  maladies  veneriennes  1836 
«  Medico- Chirurgical  Review,  July  1840;  Lancet,  July  10,  1841  ;  Land.  Med.  Gaz.  KmSS.  10 
and  May  1,  1846.  '  ^ 
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Prepakation. — This  compound  is  obtained  by  adding  lime-water  or  liquor 
potassce  to  a  solution  of  nitrate  of  silver.  One  equivalent,  or  170  parts,  of 
nitrate  of  silver  require  one  equivalent,  or  47  parts,  of  anhydrous  potash  (or  50 
parts  of  the  pure  hydrate  of  potassa)  to  decompose  them.  AgO,N05  +  KO 
=  AgO  +  KO,N05  The  late  Dr.  Butler  Lane^  recommends  four  parts  of 
nitrate  of  silver  and  two  parts  of  hydrate  of  potash  to  be  separately  dissolved 
in  distilled  water,  and  the  solution  of  hydrate  of  potash  being  filtered  to  sepa- 
rate the  oxide  of  iron  and  other  impurities  mixed.  But  the  impurity  of  tlie 
hydrate  of  potash  of  the  shops,  and  the  solvent  action  of  its  solution  on  the 
tissue  of  the  filter,  are  objections  to  this  mode  of  proceeding.  The  officinal 
liquor  potassse  appears  to  me  to  be  preferable,  as  the  precipitant  of  the  oxide. 
It  should  be  added  until  it  ceases  to  throw  down  any  more  oxide  from  the 
solution  of  the  nitrate  of  silver.  The  precipitated  oxide  is  to  be  carefully  and 
repeatedly  washed  with  distilled  M'ater,  then  collected  on  a  filter,  and  dried  at 
a  temperature  of  about  180°  E.  [This  compound  has  been  introduced  into 
the  last  edition  of  the  Dublin  Pharmacopoeia.    We  subjoin  the  formula.] 

Take  of  Nitrate  of  Silver,  ^ss- ;  Lime  Water,  Cong,  ss.,  or  a  sufficient  quantity ;  Dis- 
tilled Water,  Oss.  Dissolve  the  nitrate  of  silver  in  four  ounces  of  the  distilled  water, 
and,  having  poured  the  solution  into  a  bottle  containing  the  lime  water,  shake  the  mixture 
well,  and  then  set  it  by  till  the  sediment  subsides.  The  su))ernataut  solation  being  drawn 
off,  let  the  sediment  be  placed  upon  a  filter,  and,  when  washed  with  the  remainder  of  the 
distilled  water,  let  it  be  dried  at  a  heat  not  exceeding  212°,  and  preserved  in  a  bottle. 

Ammonia  must  not  be  substituted  for  a  fixed  alkali,  on  account  both  of  the 
facility  with  which  an  excess  of  it  dissolves  the  oxide,  and  of  the  danger  of 
the  formation  of  fulminating  silver.  Several  severe  accidents  are  said  to  have 
attended  its  manufacture  by  means  of  ammonia,  and  Dr.  Butler  Laiie  states, 
that  when  the  oxide  thus  prepared  is  made  up  into  pills,  spontaneous  com- 
bustion is  apt  to  ensue.  If  an  alkaline  carbonate  be  used  (potash  or  soda), 
the  oxide  may  be  mixed  with  carbonate  of  silver.^ 

Oxide  of  silver  may  be  prepared  by  boihng  the  moist  and  recently  prepared 
chloride  of  silver  Avith  a  very  strong  solution  of  caustic  potash.^ 

Properties. — Oxide  of  silver  is  a  dark  olive-brown  powder,  tasteless  or  nearly 
so.  By  a  dull  red  heat,  or  by  long  exposure  to  light,  it  is  decomposed  into 
oxygen  gas  and  metallic  silver.  It  is  insoluble  in  the  fixed  alkahes,  readily 
soluble  in  caustic  ammonia,  and  very  slightly  soluble  in  water ;  the  aqueous 
solution  has  an  alkahne  reaction  and  a  metallic  taste,  and  is  rendered  turbid 
by  a  small  quantity  of  carbonic  acid,  but  is  dissolved  by  an  excess  of  it. 

Composition.— Oxide  of  silver  has  the  following  composition  : — 

Atoms.     Eq.  Wt.       Per  Cent.        Berselius.  Davy. 

Silver  ...  1    108    93  103  ......    93-103    93-1 

Oxygen   1    8    6-897    6-89?    6-9 

Protoxide  of  Silver  ...  1    IIG    100-000    100-000    lOQ-O 

Physiological  Effects. — Its  local  efl'ects  are  very  slight,  and  are  those  of 
a  very  mild  astringent  and  slight  caustic.  It  does  not  possess  the  powerful 
chemical  action  of  the  nitrate  of  silver  on  the  animal  tissues.    When  swallowed 


'  Fhnrmaceidinal  Journal,  voi.  vi.  p.  170,  1846. 
■  Ibid.  May  .1853,  p.  513. 

•'  Gregory,  Pharmaceidical  Journal,  vol.  ii.  )).  72k  1813. 
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it  forms  in  the  alimentary  canal  a  combination,  which,  being  soluble,  is  ab- 
sorbed. After  its  absorption,  it  produces  remote  or  constitutional  effects,  analo- 
gous to,  but  milder  than,  those  of  the  nitrate.  It  has  been  described  as  possess- 
ing sedative  ("  organic  sedative")  and  indirect  tonic  properties.  Occasionally, 
it  has  excited  salivation.  Like  the  nitrate,  and  probably  all  other  preparations 
of  silver,  its  continued  use  is  apt  to  be  followed  by  discoloration  of  the  skin.^ 
But,  probably  because  it  less  readily  forms  a  soluble  combination  in  the  ali- 
mentary canal,  it  is  somewhat  less  apt  to  discolour  the  skin ;  and,  for  the  like 
reason,  is  less  powerful  in  its  action  on  the  system,  and  less  influential  in 
the  treatment  of  diseiases  than  the  nitrate  of  silver. 

Uses. — Its  uses  are  analogous  to  those  of  the  nitrate.  It  is  well  adapted 
for  painful  (neuralgic)  and  irritable  conditions  of  the  stomach  and  intestines, 
especially  those  which  are  attended  with  augmented  secretions.  Thus  in 
gastrodynia  and  enterodynia,  in  pyrosis  and  chronic  diarrhoea,  it  has  proved 
serviceable.  In  uterine  diseases,  especially  where  there  are  augmented  dis- 
charges and  great  irritability,  it  has  been  beneficial,  as  in  hysteralgia,  monor- 
rhagia, leucorrhoea,  and  dysmenorrhoea.  It  has  been  used  in  epilepsy  and 
syphilis,  and  also  in  the  treatment  of  cholera  by  Dr.  Brooks  of  Cheltenham.^ 
Externally,  it  has  been  employed  in  the  form  both  of  powder  and  ointment ; 
in  irritable  ulcers,  both  syphilitic  and  non-syphilitic,  in  ophthalmia,  in  sore 
nipples,  and  in  gonorrhoea.  In  the  latter  complaint,  it  was  used  in  the  form 
of  ointment  applied  to  the  urethral  membrane  by  means  of  a  bougie. 

Administration. — The  dose  of  it  is  from  gr.  ss.  to  gr.  ij.  twice  or  thrice 
daily,  in  the  form  of  powder  or  pill.  It  may  be  continued  for  five  or  six 
weeks  with  safety ;  but  its  prolonged  employment  is  liable  to  be  attended  with 
permanent  discolouration  of  the  skin.  Eor  external  use,  it  may  be  applied  in 
the  form  of  ointment  composed  of  5j.  of  oxide  to  5j-  of  lard. 

188.  Argenti  Chloridum.  —  Chloride  of  Silver, 

Formula  AgCy.    Equivalent  Weight  143'5. 

Muriate  of  Silver  [Argenti  Murias) ;  Horn  Silver  {Luna  Cornea). — 
This  compound  is  found  native.  It  may  be  obtained  by  adding  an  excess 
either  of  hydrochloric  acid,  or  a  solution  of  common  salt,  to  a  solution  of  nitrate 
of  silver.  AgO,N05  +  HCl = AgCl  +  H0,N05.  The  white  precipitate  should 
be  washed,  collected  on  a  filter,  and  dried  at  a  gentle  heat  in  the  dark.  (The 
chemical  properties  of  chloride  of  silver  have  been  before  alluded  to,  see  ante, 
p.  381).  It  was  formerly  used  in  medicine  by  Poterius,  Tackenius,  and 
Perd.  Hoffman,3  but  fell  into  disuse.  More  recently,  its  medicinal  employment 
has  been  recommended  by  Dr.  Perry,'''  an  American  physician,  in  epilepsy, 
chronic  dysentery,  and  chronic  diarrhoea. — Dose,  three  grains  four  or  five  times 
daily.  Thirty  grains  at  one  dose  caused  vomiting.  Twelve  grains  administered 
daily  for  three  months  produced  no  unpleasant  symptoms. 


I  Dr.  B.  Lane,  Land.  Mnd.  Qaz.  April  10,  1846  ;  Dr.  Christison,  Dispensatorii,  2d  edit. 
"  Medical  Gazette,  vol.  sliv.  p.  338. 

^  Operum  Supplementtm,  Pharm.  Spagyr.  cnp.  xv.  p.  270,  ed.  2iula,  1754. 
■'  DiinglisoD,  New  Remediex. 
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189.  ARGENTI  CYANIDUM.  -  CYANIDE  OP  SILVER. 

Formula  AgCy.    Equivalent  Weight  134'. 

History. — Tliis  compound,  sometimes  called  Hydrocyavate,  Cyanuret, 
or  Gyanodide  of  Silver,  or  Argentam  zooiinicum,  has  been  studied  by 
Sclieele,  Ittuer,  and  Gay-Lussac. 

Preparation. — In  the  London  Pharmacoposia  it  was  formetly  directed  to 
be  prepared  as  follows  :  — 

Take  of  Nitrate  of  Silver,  ^ij-  and  5iij.;  Diluted  Hydrocyanic  Acid,  Distilled  Water, 
each  Oj.  Dissolve  the  nitrate  of  silver  in  the  water,  and  add  to  them  the  diluted 
Hydrocyanic  Acid,  and  mix.    Wash  what  is  precipitated  with  distilled  water,  and  dry  it. 

In  this  process  one  equivalent  or  27  parts  of  hydrocyanic  acid  react  on 
one  equivalent  or  170  parts  of  nitrate  of  silver;  thereby  generating  one 
equivalent  or  134  parts  of  cyanide  of  silver,  and  one  equivalent  or  9  parts 
of  water,  and  setting  free  one  equivalent  or  54<, parts  of  nitric  acid. 

Properties. — When  thrown  first  down  it  is  a  curdy  precipitate,  which  by 
drying  becomes  pulverulent.  It  is  insipid,  insoluble  in  water,  but  dissolves 
in  caustic  ammonia.  It  is  decomposed  by  hydrochloric  and  hydrosulphuric 
acids,  both  of  which  develope  with  it  hydrocyanic  acid.  It  combines  with 
other  metallic  cyanides  to  form  the  argento-cyanide^.  By  exposure  to  the 
atmosphere  and  solar  rays  it  slowly  assumes  a  violet  tint.  It  is  slowly  decom- 
posed by  mixture  with  neutral  vegetable  substances.^ 

Characteristics. — It  is  insoluble  in  cold  nitric  acid,  but  soluble  in  the 
boiling  acid.  When  carefully  dried  and  then  heated  in  a  glass  tube  it 
yields  cyanogen  gas  (which  is  readily  known  by  its  combustibility  and  the 
bluish-red  colour  of  its  flame)  and  a  residuum  of  metallic  silver.  The  latter 
is  recognised  by  the  before-mentioned  tests  for  this  metal. 

Composition. — The  following  is  the  composition  of  this  substance  : — 

Atoms.  Eq.  Wt.  Per  Cent. 

Silver    1    108   

Cyanogen   1    26    19-40 

Cyanide  of  Silver   1    134    lOO'OO 

Physiological  Effects  and  Uses. — I  am  unacquainted  with  any  experi- 
ments made  to  determine  its  effects  on  man  and  animals.  Serre,  of  Mont- 
pellier,^  gave  it  in  syphilitic  maladies,  in  doses  of  one-tenth,  and  even  one- 
eighth  of  a  grain,  without  the  least  inconvenience.  It  was  introduced  into 
tlie  London  PharmacopcBia,  at  the  suggestion  of  Mr.  Everitt,  as  a  source  of 
hydrocyanic  acid,  but  it  has  been  excluded  from  the  last  edition. 


1  Journ.  de  Chim.  Med.  2e  se'r.  t.  iii.  p.  407. 
Medico- Chirurgical  Review,  July  1840. 
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190.  ARGENTI  NITRAS.- NITRATE  OP  SILVER. 

Formula  AgO.NO^   Equivalent  Weight  170. 

History.— Gebei-i  describes  the  method  of  preparing  crystallised  nitrate 
of  silver.  When  this  salt  is  fused,  it  is  termed  lunar  caustic  {caMsttcum 
lunare).  The  term  infernal  stone  {lapis  infernalis)  is  sometimes  applied 
to  this  salt,  as  well  as  to  the  hydrate  of  potash.  Nitrate  of  silver  is  some- 
times called  arqentum  nitratum.  ,     t     ,■      <?  +1, 

Preparation.— The  Edinburgh  andDnblin  Colleges  give  directions  tor  the 

prepai'atioii  of  this  salt. 

The  London  College  gives  no  formula,  but  places  tWs  compound  in  tlie  Materia  Medica 
under  the  name  of  Arqenti  Nitras  Fusa. 

The  dii-ections  of  the  Minburgh  College  are  as  follows :— Pure  bilver,  3iss. ;  rure 
Nitric  Acid,  fij.;  Distilled  Water,  f^ij.  Mix  the  acid  and  water  :  add  the  silver,  and 
dissolve  with  the  aid  of  a  gentle  heat.  Increase  the  heat  gradually  until  a  dry  salt  is 
obtained.  Puse  the  salt  in  an  earthenware  or  porcelain  crucible,  and  pour  tbe  tusea 
matter  into  iron  moulds  previously  heated  and  greased  slightly  with  taUow.    Preserve  ttie 

product  in  glass  vessels.  » -r,  ^    t  o-i      t--  t) 

The  TJuhlin  College  gives  the  foUowing  directions  -.—Take  of  Refined  Sdver,  Jnj. ;  Pure 
Nitric  Acid,  f^ij. ;  Distilled  Water,  ^v.  Place  the  silver  in  a  flask,  and  having  poured 
upon  it  the  acid  and  water,  apply  a  gentle  heat  until  the  metal  is  dissolved.  Lranster 
the  solution  to  a  porcelain  capsule,  decanting  it  off  a  heavy  black  powder  which  appears 
at  the  bottom  of  the  flask,  and,  having  evaporated  it  to  dryness,  raise  the  heat  (in  a  dark, 
room)  untd  hquefaction  is  produced.  Pour  the  melted  nitrate  of  sdver  into  a  brass  mould 
furnished  with  cylindric  cavities  of  the  size  of  a  goose-quill,  and  which  admits  ot  being 
opened  by  a  hinge,  and,  when  the  salt  has  concreted,  remove  it,  and  preserve  it  m  well- 
stopped  bottles  rendered  impervious  to  light. 

The  fusion  may  be  more  readily  and  safely  effected  iu  a  Berlin  porcelain 
capsule  over  a  spirit  or  gas  lamp,  by  means  of  Grif&n's  lamp  furnace,  than  in 
a  crucible  over  a  slow  fire.  Care  must  be  taken  not  to  overheat,  and  thereby 
to  decompose  the  salt.  The  moulds  should  be  warmed.  It  is  unnecessary 
and  objectionable  to  grease  the  moulds,  as  directed  by  the  Edinburgh  College. 

Three  equivalents  of  silver  abstract  three  equivalents  of  oxygen  from  one 
equivalent  of  nitric  acid,  thereby  disengaging  one  equivalent  of  binoxide  _  of 
nitrogen,  and  forming  three  equivalents  of  oxide  of  silver,  which  unite  with 
three  equivalents  of  nitric  acid  to  form  three  equivalents  of  nitrate  of  silver. 
3  Ag  +        =  3  (AgO,N05)  +  NO^. 

Materials.  Products. 

>T-.  •  »  -J   t,,  (leq.Binox.Nitrog.  ?>Q  -1  eq.  Bmox.  Nitrog.  30 

leq.  Nitric  Acid  ^^{^loxygen  ......  24_^ 

3  eq.  Silver         324   -Beq.Ox.Silver  348 

3  eq.  Nitric  Acid  162    '  ^3  eq.  Nitrate  Silver  510 

.540  540 

Properties. — Nitrate  of  silver  forms  transparent,  colourless,  right  rhombic 
prismatic  crystals  {arrjenti  nitratis  crystalli,  Pli.  L.  Appendix).  Its  taste  is 
strongly  metallic  and  bitter.  When  heated,  it  fuses  into  a  grey  mass  ;  if  the 
temperature  be  increased,  decomposition  ensues,  the  nitric  acid  and  oxygen 


'  Ivveulion  of  Verilg,  ch.  xxi. 
VOL.  I.  3  Q 
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are  expelled,  and  metallic  silver  is  obtained.  The 
fused  nitrate  forms,  on  cooling,  a  whitish,  striated 
mass,  having  a  crystalline  texture.  When  cast  into 
small  cylinders,  it  forms  the  lunar  caustic  of 
the  shops,  which  is  the  arr/etiti  nitraafusa  of  the 
London,  and  the  arf/enli  nilras  fusum  of  the 
Dublin  Pharmacopoeia.  The  paper  in  which  the 
Crystal  of  Nitrate  of  Silver,    cylinders  are  usually  rolled,  decomposes,  blackens, 

and  ultimately  reduces  the  nitrate  to  the  metallic 
state.  The  salt  is  soluble  in  both  water  and  spirit.  It  does  not  deliquesce: 
when  exposed  to  the  atmosphere  and  solar  liglit,  it  blackens,  probably 
from  the  action  of  organic  matter  or  hydrosulphuric  acid  contained  in 
the  atmosphere.  Mr.  Scanlan^  finds  that  nitrate  of  silver  in  a  clean  dry 
glass  tube,  hermetically  sealed,  undergoes  no  change  of  colour  by  exposure 
to  solar  light :  the  contact  of  organic  matter,  however,  readily  occasions  it  to 
become  black.  A  solution  of  nitrate  in  pure  distilled  water  is  unchanged  by 
exposure  to  solar  light ;  but  the  presence  of  organic  matter  causes  the  liquid 
to  become  black  or  reddish. 

Characteristics;. — It  is  known  to  be  a  nitrate  by  its  deflagration  when 
heated  on  charcoal,  and  the  evolution  of  nitrous  fumes,  as  well  as  by  the 
other  characters  before  mentioned  for  this  class  of  salts.  Its  characters  as  a 
salt  of  silver  are  as  follows  : — It  yields  with  hydrochloric  acid  a  white  pre- 
cipitate (AgCl),  the  properties  of  which  have  been  before  stated.  It  forms  also, 
with  solutions  of  the  alkaline  carbonates,  oxalat.es,  and  ferrocyanides,  white 
precipitates  {carbonate,  oxalate,  ^\\^  ferrocyanide  of  silver).  With  a  solu- 
tion of  phosphate  of  soda  it  yields  a  yellow  precipitate  (3AgO,cPO") ;  with 
the  alkaline  arsern'tes,  a  yellow  precipitate  (SAgOjAsO'^) ;  with  arsenic  acid, 
a  brick-reci  precipitate  (3AgO,AsO''')  ;  and  with  lime  water  or  the  fixed  alka- 
lies, olive  brown  (AgO).  Phosphorus  and  metallic  copper  each  precipitate 
crystals  of  metallic  silver  from  the  aqueous  solution  of  this  salt.  Hydro- 
sulphuric  acid  occasions  a  black  precipitate  (AgS). 
Composition. — Nitrate  of  silver  is  thus  composed  : — 

Atoms.     Eq  wt.      Pel-  Cent.  Proust. 

Oxide  of  Silver    1    116    68-23    69-5 

Nitric  Acid    1    54    3176    30-5 

Nitrate  of  Silver    1    170    99-99    lOQ-Q 

Purity. — Nitrate  of  silver  should  be  white,  and  completely  soluble  in  dis- 
tilled water.  By  the  action*  of  organic  matters  and  hght  it  blackens,  from  a 
partial  reduction.  The  presence  of  copper  may  be  detected  in  its  solution  by 
the  blue  colour  produced  with  caustic  ammonia.  The  watery  solution  from 
which  the  silver  has  been  thrown  down  by  the  hydrocliloric  acid,  should  bo 
unchanged  by  the  addition  of  hydrosulphuric  acid,  shoM'ing  the  absence  of 
lead  and  copper,  and  be  completely  volatilised  by  heat  :  if  any  saline  residuum 
be  obtained,  this  would  show  that  the  nitrate  was  adulterated.  A  chemical 
rnaimfacturer  informs  me,  that  he  has  detected  10  per  cent,  of  nitrate  of 
potash  in  the  nitrate  of  silver  of  commerce.  .  It  was  recognised  by  preci))i- 
tating  the  silver  by  means  of  hydrochloric  acid,  and  subsequently  cnstallising 


'  Atlietiftnm,  Auiriist  25,  18:^8. 
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the  nitrate  of  potash.    "  Pure  fused  nitrate  of  silver,  ignited  by  tjje  blowpipe 
in  a  small  cavity  of  a  piece  of  dense  charcoal,  leaves  about  63  I  ^J^^nt.  o 
pure  silver"  (Brande)'   The  white  precipitate  Produced  with  e  lher  hydro 
chloric  acid  or  chloride  of  sodium  should  be  readily  dissolved  by  caustic 
ammonia  :  if  chloride  of  lead  be  present,  the  effect  will  be  otherwise. 

White,  soluble  in  water.    This  soktion,  copper  being  ^"^ff  F^^^^^^^^^^ 
If  after  seventeen  grains  of  nitrate  of  silver  have  been  added  to  f  J  S™°^,.f^^f  ^X^^^ 
sodium  dissolved  in  water,  more  of  the  nitrate  be  added  to  the  filtered  liquor,  notmng 
fiirther  irprecipitated.    The  access  of  light  to  thi«  substance  must  be  prevented.- 

"^tThetsed  nitrate  is  the  compound  introduced  into  the  Materia  Medica  of  t^e  London 
Pharmacopoeia.   The  crptals  are  noticed  in  the  Appendix  as  serviceable  for  determimng 

''m!i?d"S^^^  of  a  very  scanty  black  powder 

nine  grains  dissolved  in  one  fluidounce  of  distilled  water,  acidulated  with  nitric  acid  p,e^ 
cipitated  with  a  solution  of  nine  grains  of  muria  e  of  ammoma,  bnskly  ag^^ated  fm  a  lew 
seconds,  and  then  allowed  to  rest  a  little,  will  yield  a  clear  supernatant  fluid,  which  still 
precipitates  with  more  of  the  test.— PA.  M. 

Physiological  Effects,  a.  On  Animals.— Ovm?J-  found  that  it  acted 
on  animals  as  a  powerfully  corrosive  poison.  When  dogs  were  made  to 
swallow  it,  gastro- enteritis  was  induced.  No  symptoms  indicating  its  absorp- 
tion were  observed.  Dissolved  in  water,  and  thrown  into  the  jugular  vein,  it 
produced  difficult  respiration,  convulsive  movements,  and  speedy  death.  _ 

^.  On  Man.— The  local  action  of  nitrate  of  silver  is  that  of  a  caustic  or 
corrosive.    This  might  be  expected,  from  observing  its  action  on  albumen 
and  fibrin,— substances  which  form  the  principal  part  of  the  animal  textures. 
If  a  solution  of  nitrate  of  silver  be  added  to  an  albuminous  liquid,  a  white 
curdy  precipitate  is  formed,  composed^  of  albumen  84-5,  and  nitrate  of 
silver  15-5.    This  precipitate  is  soluble  in  caustic  ammonia,  and  in  solutions 
of  nitrate  of  silver,  albumen,  and  chloride  of  sodium.    After  some  time  it 
becomes  coloured,  and  ultimately  blackish,  from  the  partial  or  complete  reduc- 
tion of  the  silver.    The  action  of  nitrate  of  silver  on  milk,3  as  well  as  on 
fibrin,  is  analogous  to  that  on  albumen ;  that  is,  a  white  compound  of  nitrate 
of  silver  and  of  these  organic  substances  is  at  first  formed,  but  gradually  the 
metal  is  reduced.    These  facts  assist  us  in  comprehendhig  the  nature  of  the 
changes  produced  by  the  application  of  nitrate  of  silver  to  the  different  tissues.* 
Ajjplied  to  the  skin,  it  produces  first  a  white  mark,  owing  to  its  union  with 
the  coagulated  albumen  of  the  cuticle:  gradually  this  becomes  bluish-grey, 
purple,  and  ultimately  black,  owing  to  the  partial  reduction  of  the  silver.  If 
the  integument  be  moistened,  and  the  nitrate  applied  three  or  four  times,  it 
causes,  at  the  end  of  some  hours,  vesication,  which  is  usually  attended  with 
less  pain  tlian  that  produced  by  cantharides.    In  some  cases  it  excites  acute 
pain.    In  one  instance  in  which  I  applied  it  freely  to  the  scalp  for  a  cuta- 
neous affection,  fever  with  delirium  was  produced,  which  endangered  the  life 
of  the  patient  (a  girl  of  six  years).    This  is  deserving  of  notice,  because,  in 
Mr.  Higginbottom^s  work,^  we  are  told  that  nitrate  of  silver  appHed  as  a 

1  Toxicol.  Gen. 

*  Lassaigne,  Journ.  dn  Chim..  Med.  t.  vi.  2e  Serie,  p.  306. 
3  Dr.  C.  R.  MitscherHch,  Fharmaceulischc.s  Cenlral-BlaUfur  1839,  S.  417. 
See  some  remarks  of  Mulder  on  the  action  of  metallic  salts  on  fibrin  and  albumen,  in  the 
rii arm iir.i'Kti sell es  Cevtral-Blatt  filr  1838,  S.  51.t. 

Eii.ii(ij  on  the  V.ie  of  (he  NUratc  of  Silver,  2d  edit.  p.  198. 
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vesicant  "causes  scarcely  any  constitutional  irritation,  even  in  children" 
In  a  few  clays  the  black  and  destroyed  cuticle  cracks  and  falls  off,  without  any 
destruction  of  the  subjacent  cutis  vera.  [Mr.  Higginbottom,i  after  twenty 
years'  further  experience  since  the  publication  of  the  observations  referred  to  in 
the  text,  repeats  his  assertion,  that  "  nitrate  of  silver  is  not  a  caustic  in  any 
sense  of  the  word."  "It  subdues,"  he  adds,  "  inflaminatioti,  and  induces 
resolution  and  the  healing  process.  It  preserves  and  does  not  destroy  the 
part  to  which  it  is  applied.''  The  action  of  a  caustic,  as  potassa  fusa,  the 
same  writer  urges,  is  to  destroy,  produce  a  slough  and  the  ulcerative  process, 
whereas  the  eschar  which  falls  off  after  the  application  of  nitrate  of  silver  leaves 
tlie  parts  beneath  healed, — Ed.] 

Applied  to  the  hair  or  nails,  the  nitrate  stains  them  black,  as  in  the  case  of 
the  cuticle;  and,  in  consequence,  it  is  one  of  the  substances  employed  as  a 
hair  dye.  When  recently  applied,  the  black  tint  of  the  hair,  and  even  of  the 
cuticle,  may  be  removed  by  washing  with  a  solution  of  chloride  of  sodium,  and 
then  with  ammonia-water,  to  dissolve  the  chloride  of  silver  which  is  produced^ 
[or,  in  stains  of  long  standing,  by  wetting  them  with  the  iodide,  and  subsequently 
•with  the  cyanide  of  potassium.— Ed.]  To  detect  silver  in  stained  hair,  the 
latter  is  to  be  treated  M'ith  chlorine  or  iodine,  by  which  chloride  or  iodide  of 
silver  is  produced,  which  is  soluble  in  ammonia  and  in  hyposulphite  of  soda. 
It  is  precipitable  from  its  solution  in  ammonia  by  nitric  acid.^  Part  of  the 
black  colour  of  the  hair  stained  by  the  nitrate  depends  on  the  formation  of 
sulphuret  of  silver. 

When  nitrate  of  silver  is  applied  to  an  ulcer,  it  produces  a  white  film  (owing 
to  its  union  with  the  albumen,  and  perhaps  also  with  the  chloride,  of  the 
secretion).  This  film  in  a  few  hours  assumes  a  dark  colour,  and  ultimately 
forms  a  black  eschar.  This  hardens,  and  in  a  few  days  becomes  corrugated, 
separates  at  the  edges,  and  at  length  peels  off  altogether,  leaving  the  surface 
of  the  sore  beneath  in  a  healed  state.*  The  intensity  of  the  pain  varies  much 
in  different  cases ;  but  it  is,  on  the  whole,  very  much  less  than  might  be  ima- 
gined by  those  who  have  not  tried  this  remedy. 

When  applied  to  mucous  membranes,  a  similar  white  compound  of  the  nitrate 
with  the  animal  matter  of  the  secreted  mucus  is  formed,  and  this  defends  the 
living  tissue  from  the  action  of  the  caustic,  so  that  the  effects  are  not  so  violent 
as  might  be  expected.  Thus  the  solid  nitrate  may  be  apphed  to  the  mucous 
surface  of  the  vagina,  and  even  to  the  os  uteri,  in  cases  of  leucorrhoea  and 
gonorrhoea,  oftentimes  without  exciting  any  pain  or  inflammation :  in  some 
instances,  however,  it  produces  smarting  pain,  which  lasts  for  several  hours, 
but  no  serious  effects  have  resulted  from  its  use,  even  when,  by  accident,  two 
drachms  of  nitrate  have  been  left  to  dissolve  in  the  vagina.^ 

Its  chemical  effects  on  the  other  mucous  membranes  are  analogous  to  those 
just  mentioned,  but  the  pain  which  it  produces  varies  with  difierent  membranes, 
and  in  the  same  membrane  under  different  states.  Its  application  to  the  con- 
junctiva is  attended  with  acute  pain  (especially  when  inflammation  is  going  on), 


'  Lancet,  1850,  vol.  i.  p.  74. 

-  Journ.  dp.  Chhnic  Med.  vii.  542. 

•1  J)cvergie,  Mid.  Uy.  ii.  933 ;  Ilerapat.li,  Plinrm.  Joum.  vol.  vi.  p.  476. 

Iliggiiibolloni,  op.  cit.  p.  10. 
s  Dr.  \h\\w,\)i,  Lond.  Mi:d.  Gaz.  xx.  185;  nlso  Mr.  lidi,  ibid.  473;  iiiid  Dr.  .Tewcll,  Trad. 
Observ.  on  Leaoorrliwu. 
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thougli  in  general  this  soon  subsides.    On  all  these  surfaces  it  acts  as  an 

astringent.  «   ,       •    -  i  • 

The  safety  with  which,  in  most  cases,  large  closes  of  the  nitrate  are  adini- 
..stered  internally,  must  depend  on  the  presence  of  the  mucus  which  lines  the 
.nternal  coat  of  the  stomach,  and  on  the  chlorides  and  free  hydrochlonc  acid 
contained  in  this  viscus.  These  form  with  the  nitrate  new  compounds  [alhtinu- 
nate  and  chloride),  less  energetic  in  their  local  action  than  the  nitrate.  Jt  is 
deserving  of  especial  notice  that  larger  doses  may  be  exhibited,  without  in- 
conveniencing the  stomach,  in  the  form  of  pill  than  in  that  of  solution,— in 
consequence,!  presume,  of  the  latter  acting  on  a  larger  surface.  Dr.  Powell^ 
in  some  cases  was  enabled  to  give  fifteen  grains  at  a  dose  in  the  form  of  pills, 
while  he  rarely  found  stomachs  that  could  bear  more  than  five  grains  m  solu- 
tion. Pouquier^  has  also  remarked  the  greater  activity  of  the  solution.  If 
cautiously  exhibited,  beginning  with  small  doses  and  gradually  increasing  them, 
it  may  be  employed  for  a  considerable  period  without  producing  any  obvious 
changes  in  the  corporeal  functions,  although  it  may  be  exercising  a  beneficial 
infiuence  over  the  constitution,  evinced  by  its  amelioration  of  certain  diseases, 
as  epilepsy.  In  some  cases  it  has  caused  an  eruption.^  If  the  dose  be  too 
large,  it  occasions  gastrodynia,  sometimes  nausea  and  vomiting,  and  occasion- 
ally purging.  Taken  in  "an  excessive  dose,  it  acts  as  a  corrosive  poison,  but 
oases  of  this  kind  are  very  rarely  met  with.  Boerhaave  mentions  an  instance 
in  which  it  caused  excruciating  pain,  gangrene,  and  sphacelus  of  the  first 
passages. 

A.11  the  above-mentioned  effects  are  referable  to  its  local  action,  and  from 
them  we  have  no  evidence  of  its  absorption,  or  of  the  nature  of  its  influence 
over  the  general  system.  But  the  discoloration  of  the  skin,  presently  to  be 
noticed,  fully  proves  that  absorption  does  take  place  when  the  medicine  is 
exhibited  in  small  but  long-continued  doses.  It  exercises  a  specific  influence 
over  the  nervous  system ;  at  least  I  infer  this,  partly  from  the  effects  observed 
by  Orfila  when  it  was  injected  into  the  veins  of  animals,  and  partly  from  its 
occasional  curative  powers  in  affections  of  this  system,  as  epilepsy  and  chorea. 

The  blueness,  or  slate  colour,  or  bronze  hue  of  the  skin  just  alluded  to,  has 
been  produced  in  several  patients  who  have  continued  the  use  of  the  nitrate 
during  some  months  or  years.*  In  some  of  the  cases  the  patients  have  been 
cured  of  the  epilepsy  for  which  they  took  the  medicine ;  in  others  the  remedy 
has  failed.^  In  one  instance  which  fell  under  my  notice,  no  perceptible  dimi- 
nution of  the  colour  had  occurred  for  several  years ;  but  in  some  cases  it  fades 
in  intensity.  The  corion  is  the  essential  seat  of  it.  Dr.  Baddeley^  found  that 
blisters  rose  white, — a  proof  that  in  his  patient  the  colouring  matter  was  below 
the  epidermis.  But  in  some  instances  the  cuticle  and  corpus  mucosum  of  the 
face  and  hands  participate  in  the  tint.  In  one  instance  the  mucous  membrane 
of  the  stomach  and  intestines  was  similarly  tinted.  A  case  is  mentioned  by 
Wedemeyer'''  of  an  epileptic  who  was  cured  by  nitrate  of  silver,  but  eventually 


'  Med.  Trans,  of  the  College  of  Physicians,  iv.  85. 
2  Diet.  Mat.  Med.  i.  403. 

^  Scmentini,  Quart.  Journ.  of  Science,  xii.  189  ;  Copland,  Diet.  Pract.  Med.  \.  68. 

■*  Med.-Chir.  Trans,  vii.  and  ix. 

'  llayer,  Treatise  on  Skin  Diseases,  by  Willis,  961. 

^  Med.-C/rir.  Trans,  ix.  238. 

7  Land.  Mad.  Gaz.  iii.  650. 
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died  of  diseased  liver  and  dropsy :  all  the  internal  viscera  were  more  or  less 
blue,  and  Brande,  a  German  chemist,  obtained  metallic  silver  from  the  plexus 
choroides  and  pancreas.  The  discoloration  of  the  skin  is  usually  regarded  as 
permanent  and  incurable;  but  1  have  been  informed  that  in  one  instance 
washes  of  dilute  nitric  acid  diminished  it.  If  this  observation  be  correct,  I 
would  suggest  the  exhibition  of  nitric  acid  internally,  as  well  as  its  external 
use.  Tlie  late  Dr.  A.  T.  Thomson^  suggested,  that  if  iiitric  acid  were  conjoined 
with  nitrate  of  silver,  the  discoloration  might  be  prevented.  But  if  the  acid 
were  efficacious,  his  hypothesis,  that  the  colour  depends  on  blackened  chloride 
of  silver,  will  be  disproved ;  for  nitric  acid  can  neither  prevent  the  action  of 
the  compounds  of  chlorine  on  the  salts  of  silver,  nor  can  it  dissolve  the  white 
chloride  or  the  black  subchloride. 

Uses. — Nitrate  of  silver  has  been  employed  internally  in  a  very  few  cases 
only  ;  and  of  these  the  principal  and  most  important  are  epilepsy,  chorea,  and 
angina  pectoris  Its  liability  to  discolour  the  skin  is  a  great  drawback  to 
its  use  :  a  medical  man  is  not  justified  in  risking  the  production  of  this  effect 
without  previously  informing  his  patient  of  the  possible  result.  Dr.  Osborne^ 
ascribes  its  good  effects  to  its  allaying  irritation  of  the  gastric  membrane.  But 
in  a  large  number  of  instances  the  asserted  existence  of  this  irritation  is  a 
mere  assumption,  perfectly  devoid  of  proof. 

In  epilepsii,  it  has  occasionally,  perhaps  more  frequently  than  any  other 
remedy,  proved  successful.  Drs.  Sims,^  Baillie,  R.  Harrison,  Roget,  and 
J.  Johnson,*  have  all  borne  testimony  to  its  beneficial  effects.  Its  inethodus 
medendi  is  imperfectly  understood.  This,  indeed,  is  to  be  expected,  when  it 
is  considered  that  tlie  pathology  and  causes  of  epilepsy  are  so  little  known ; 
and  that,  as  Dr.  Sims  has  justly  observed,  everything  concerning  this  disease 
is  involved  in  the  greatest  doubt  and  obscurity,  if  we  except  the  descriptions 
of  a  single  fit,  and  that  it  returns  at  uncertain  intervals.  In  this  state  of 
ignorance,  and  with  the  already-mentioned  facts  before  us  as  to  the  curative 
powers  of  this  salt,  the  observation  of  Georget,^  that  he  has  great  difficulty  in 
conceiving  how  the  blindest  empiricism  should  have  led  any  one  to  attempt 
the  cure  of  a  diseased  brain  by  cauterising  the  stomach,  is,  I  conceive,  most 
absurd  and  unwarranted.  The  cases  which  have  been  relieved  by  it  are  pro- 
bably those  termed  by  Dr.  M.  Hall^  eccentric.  In  the  few  instances  in  which 
I  have  seen  this  remedy  tried,  it  has  proved  unsuccessful ;  but  it  was  not 
continued  long,  on  account  of  the  apprehended  discoloration  of  the  skin. 

In  chorea,  it  has  been  successfully  employed  by  Dr.  Powell,^  Dr.  Uwins,^ 
Dr.  Crampton,9  Lombard,!^  and  others.  In  angina  lyectoris,  it  has  been 
administered  in  the  intervals  of  the  paroxysms  with  occasional  success  by  Dr. 
Cappe^^  and  Dr.  Copland. 

1  Elements  of  Mat.  Med.  i.  715. 

^  Dublin  Med.  Journal,  Jan.  1839. 

a  Mem.  of  the  Med.  Soc.  of  Land.  iv.  379. 

"  Treat,  on  Nerv.  Bis.  by  J.  Cooke,  M.D.  ii.  part  ii.  147. 

5  Physiol,  du  Si/slhne  Nerv.  ii.  401. 

"  Lect.  on  tliQ  Nerv.  St/stem,  p.  143. 

7  Medical  Transactions  of  the  Collef/e  of  Physicians,  iv.  85. 
-     »  Edinh.  Med.  and  Surg.  Journ.  viii.  407. 

"  Trans,  of  the  King  and  Queen's  CoU.qf  Phys.  iv.  114. 

RusL's  Magaziii,  xl. 
"  Duncan's  Annals  of  Medicine,  iii. 
'2  Op.  cil. 
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In  chronic  affections  of  the  stomach  (especially  morbid  sensibility  of  the 
-Hstric  and  intestinal  nerves)  it  has  been  favourably  spoken  of  by  Autenrcitn, 
Dr.  James  Johnson,^  and  Eueff.3  It  has  been  employed  to  allay  cln-onic 
vomiting  coiniected  with  disordered  innervation,  as  well  as  with  disease  or  uie 
stomach  (scirrhus  and  cancer),  and  to  relieve  gastrodynia.  Ihe  toregomg 
are  the  most  important  of  the  diseases  against  which  nitrate  of  silver  has  beeii 
administered  internally.  [Dui-ing  the  epidemic  cholera  of  J  849,  Mr.  ^■ 
Eoss*  gave  the  nitrate  of  silver,  in  grain  doses,  in  seventy  of  the  worst  lorm  ot 
cases;  i.  5.  70  cases  out  of  853,  in  which  other  means  havmg  tailed  the 
nitrate  was  had  recourse  to  as  a  last  resource  :  of  this  number  only  5 
died.  Nitrate  of  silver  has  also  been  used  in  the  form  of  injection  m  cases 
of  cholera,  upon  the  indication  of  the  necessity  therein  existing  for  the  arrest 
of  the  destructive  flow  of  saline  matters  from  the  bowels.^ — Ed.] 

As  an  external  agent,  its  uses  are  far  more  valuable,_  while  they  are  tree 
from  the  inconvenience  of  permanently  staining  the  skin.    It  is  employed 
sometimes  as  a  caustic,  and  as  such  it  has  some  advantages  over  potassa  fusa 
and  the  liquid  corrosives.    Thus,  it  does  not  liquefy  by  its  application,  and 
hence  its  action  is  confined  to  the  parts  with  which  it_  is  placed  in  contact. 
It  is  used  to  remove  and  repress  spongy  granulations  in_  wounds  and  ulcers, 
and  to  destroy  warts,  whether  venereal  or  otherwise.    It  is  applied  to_  chaiicres 
on  their  first  appearance,  with  the  view  of  decomposing  the  syphilitic  poison, 
and  thereby  of  stopping  its  absorption,  and  preventing  bubo  or  secondary 
symptoms.    This  practice  has  the  sanction  of  Mr.  Hunter._    I  have  several 
times  seen  it  fail,  perhaps  because  it  was  not  adopted  sufficiently  early.  The 
nitrate  should  be  scraped  to  a  point,  and  applied  to  every  part  of  the  ulcer. 
This  mode  of  treating  chancres  has  been  recently  brought  forward  by  Eatier^ 
as  if  it  were  new,  and  as  forming  part  of  Bretoimeau's  ectrotic  {ectrotica, 
from  cKrirpwo-Kw,  /  abort)  method  of  treating  diseases  !    [M.  Eobin,7  of  St. 
Etienne,  states  that  an  ointment  of  nitrate  of  silver,  in  the  proportion  of 
about  one  part  to  fifteen,  is  very  efficacious  in  promoting  the  resolution  of 
buboes,  or  in  expediting  the  removal  of  thickening  where  the  abscess  has 
suppurated  and  been  opened. — Ed.] 

The  application  of  nitrate  of  silver  to  j^imctured  wounds  is  often  attended 
with  most  beneficial  effects,  as  Mr.  Higginbottom^  has  fully  proved.  It 
prevents  or  subdues  inflammatory  action  in  a  very  surprising  manner.  It  is 
equally  adapted  for  poisoned  as  for  simple  wounds.  To  promote  the  healing 
of  ulcers  it  is  a  most  valuable  remedy.  In  large  indolent  ulcers,  particularly 
those  of  a  fistulous  or  callous  kind,  it  acts  as  a  most  efficient  stimulant.  To 
small  ulcers  it  may  be  appKed  so  as  to  cause  an  eschar ;  and  when  at  length 
this  peels  off,  the  sore  is  found  to  be  healed.  Mr.  Higginbottom^  asserts, 
tliat  "  in  every  instance  in  which  the  eschar  remains  adherent  from  the  first 
application,  the  wound  or  ulcer  over  which  it  is  formed  invariably  heals." 


'  Dierbach,Dj(?  neuesten  Bntdeckungen  in  der  Mat.  Med.  1837,  i.  528. 
'  On  Indigestion,  2d  edit.  p.  87. 

Dierbach,  oji.  cit. ;  also  American  Journal  of  Medical  Science,  May  1837,  p.  225. 
•*  Medical  Times,  vol.  xx.  p.  224. 
*  Mid.  vol.  xix.  p.  268. 
«  Jrc/i.  Gen.  de  Med.  xv.  47  ;  and  xvi.  62. 
'  Bulletin  Tkerap.  t.  xxxvii.  360. 
"  Op.  cit. 
''  Op.  cit.  p.  11. 
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Dry  lint  will,  in  general,  be  found  the  best  dressing  for  sores  touched  with 
the  nitrate. 

Nitrate  of  silver  was  i)roposed  by  Mr.  Higginbottom  as  a  topical  remedy 
for  external  infiaramation.  It  may  be  applied  with  great  advantage  to  subdue 
the  intlammatory  action  of  erythema,  of  paronychia  or  whitlow,  and  of  in- 
ilanie  I  absorbents.  In  some  cases  it  is  merely  necessary  to  bkckftn  the 
cuticle ;  in  others,  Mr.  Higgiiibottom  recommends  it  to  be  used  so  as  to 
niduce  vesication.  In  erysipelas,  nitrate  of  silver  is  used  by  raa7iy  surgeons 
as  a  cautery  both  to  the  inflamed  and  the  surrounding  healthy  parts.  But  I 
have  so  often  seen  the  disease  continue  its  course  as  if  nothing  had  been 
done,  that  I  have  lost  coiifidence  in  its  efiicacy.^  I  have  found  tincture  of 
iodine  preferable.  [M.  Delvaux^  has  found  vesication  of  the  surface  very  ser- 
viceable in  pleurodynia  and  other  neuralgic  affections. — Ed.] 

Bretonneau  and  Serres^  recommend  the  cauteruation  of  variolous  pus- 
tulc'H  by  nitrate  of  silver,  in  order  to  cut  short  their  progress.  It  is  princi- 
pally useful  as  a  means  of  preventing  pitting,  and  should  be  employed  on  the 
■first  or  second  day  of  the  eruption.  The  soHd  caustic  is  to  be  applied  to  each 
pustule  after  the  apices  have  been  removed.  This  ectrotic  method  has  also 
been  employed  in  the  treatment  of  shingles  (herpes  zoster)  :  in  one  case  the 
disease  was  cured  in  a  few  hours.*  Some  good  rules  for  its  apphcation  have 
been  laid  down  by  Eayer.^ 

In  some  diseases  of  the  eye,  nitrate  of  silver  is  a  most  valuable  remedial 
agent.  It  is  used  in  the  soHd  state,  in  solution,  and  in  ointment :  the  solu- 
tion may  be  used  as  a  wash  or  injection,  or  applied  by  a  camePs  hair  pencil. 
In  deep  ulcers  of  the  cornea,  a  cone  of  the  solid  nitrate  should  be  applied ; 
in  superficial  ones,  a  solution  (of  from  four  to  ten  grains  of  the  salt  to  an 
ounce  of  distilled  water)  may  be  employed.^  There  is  one  drawback  to  the 
use  of  this  substance  in  ulcers  of  the  cornea,  as  well  as  other  aflections 
of  the  eye :  viz.  the  danger  of  producing  dark  specks  in  the  cornea,  or  of 
staining  the  conjunctiva  ;7  but  this  occurrence  is  rare.  Velpeau^  has  em- 
ployed it  in  many  hundred  cases  without  ever  observing  such  an  effect. 
In  both  acute  and  chronic  ophthalmia,  Mr.  Guthrie^  employs  this  salt  in  the 
form  of  ointment  (Arg.  Nitr.  gr.  ij.  ad  gr.  x. ;  Liq.  Plumbi  Suhacet.  gtt.  sv. ; 
Ung.  Cetacei,  5j.)  Of  this,  he  directs  a  portion  (varying  in  size  from  a  large 
pin's  head  to  that  of  a  garden  pea)  to  be  introduced  between  the  lids  by  the 
finger  or  a  camel's  hair  pencil.  It  causes  more  or  less  pain,  which  sometimes 
lasts  only  half  an  hour,  at  others  till  next  day.  Warm  anodyne  fomentations 
are  to  be  used,  and  the  apphcation  of  the  ointment  repeated  every  third  day. 
In  acute  cases,  two  or  three  applications  will  arrest  the  disease.  "With  this 
treatment,  blood-letting,  and  the  use  of  calomel  and  opium,  are  preceded  or 
conjoined. '0    While  many  surgeons  hesitate  to  use  nitrate  of  silver  in  the  first 

'  See  also  some  remarks  by  Velpeau,  ia  Land.  Mud.  Gas.  Aug.  21,  1840,  p.  828. 
"  Bdhih.  Monthly,  Juue  1849 ;  and  Nouvelliste  Med.  Beige. 
3  Arch.  Gen.  de  Med.  viii.  220  aad  427. 

Ihid.  xviii.  439. 
*  Treatise  on  Skin  Diseases,  by  Willis,  p.  260. 

^  Mackenzie,  On  the  Diseases  of  the  Eye,  2d  ed.  578 ;  also  Velpeau,  Land.  Med.  Gaz.  1839. 
7  .Jacob,  Dublin  Ilospilal  Reports,  v.  365. 
"  Op.  supra  cil.  p.  107. 

«  Lond.  Med.  and  P/iys.  Journ.  Ix.  193  ;  Ixi.  1. 
For  some  judicious  remarks  on  this  practice,  consult  the  article  Ophthalmia,  by  Dr.  Jacob,  in 
the  Cyclo]).  oj  Fraet.  Med.  iii.  201. 
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stai?e  of  acute  purulent  oplitlialrnia,  all  are  agreed  as  to  its  value  in  the  second 
stage  of  the  disease,  as  well  as  in  chronic  opbthalmia.  Besides  the  diseases 
of  the  eye  already  mentioned,  there  are  many  others  m  which  the  oculist  fands 
this  salt  of  the  greatest  service  as  a  caustic,  astringent,  or  stimulant. 

In  inflammatory  affections  and  ulcerations  of  the  mucous  membrane 
of  the  mouth  and  fauces,  nitrate  of  silver  is  sometimes  a  most  valuable  ap- 
plication.^ When  the  fibrinous  exudation  of  croup  commences  on  the  surtace 
of  the  tonsils  and  arches  of  the  palate,  its  further  progress  may  be  stopped, 
according  to  Mr.  Mackeuzie,^  by  the  application  of  a  solution  composed  _ot  a 
scruple  of  nitrate  of  silver  and  an  ounce  of  distilled  water.  The  solid  nitrate 
has  been  introduced  through  an  aperture  in  the  trachea,  and  applied  to  ulcers 
on  the  inner  surface  of  the  larynx  in  a  case  of  phthisis  laryngea,  with  appa- 
rent benefit.*  [Nitrate  of  silver  in  solution,  of  the  strength  recommended 
by  Dr.  Green,  of  New  York  (viz.  5j.  to  Jj.),  has  been  used  with  the  most 
satisfactory  results  in  inflammatory  affections  of  the  mucous  membranes  of 
the  mouth,  fauces,  and  pharynx.  A  case  is  related  by  Mr.  Kesteven,^  in 
which  severe  inflammation  of  the  epiglottis,  with  all  its  distressing  symp- 
toms, was  immediately  reheved  by  the  application  of  a  strong  solution  of 
this  salt,  and  within  twelve  hours  deglutition  was  completely  restored. 
Dr.  Lockwood^  has  found  a  similar  solution  appHed  to  the  Schneiderian 
membrane  a  successful  means  of  arresting  catarrh  in  its  early  stages.  Mr. 
J.  D.  Brown,7  of  Haverfordwest,  reports  the  good  effects  of  a  strong  solution 
of  nitrate  of  silver  in  quinsy.— Ed.] 

In  some  forms  of  leucorrhoea,  the  application  of  nitrate  of  silver,  either  in 
the  solid  state  or  in  solution,  is  attended  with  beneficial  effects.  This  prac- 
tice was  first  recommended  by  Dr.  Jewel.^  It  is,  I  believe,  most  successful 
in  cases  dependent  on  local  irritation  or  subacute  inflammation,  and  not  arising 
from  constitutional  debihty.  The  solution  may  be  applied  by  a  piece  of 
lint  or  sponge,  or  may  be  injected  by  means  of  a  syringe  with  a  curved  pipe. 
Its  strength  must  vary  according  to  circumstances.  Dr.  Jewel  generally  em- 
ployed three  grains  df  the  nitrate  to  an  ounce  of  water ;  but  in  the  Lock 
Hospital,  solutions  are  sometimes  used  containing  half  a  drachm,  or  even  two 
scruples,  to  the  ounce.  In  some  cases  the  solid  nitrate  has  been  applied  to 
the  cervix  uteri  and  vagina  by  means  of  a  silver  tube.  \n  gonorrhoea  of  the 
female,  a  solution  of  the  nitrate  of  silver,  or  even  this  caustic  in  the  solid 
state,  has  been  used  with  the  best  effects.  It  was  first  employed  by  Dr. 
Jewel,  but  subsequently,  and  on  a  much  more  extended  scale,  by  Dr.  Han- 
nay,9  and  without  any  injurious  consequences.  In  many  cases  the  discharge 
ceased,  never  to  return,  in  twenty-four  hours.  The  fear  of  ill  effects  has 
prevented  the  general  adoption  of  this  practice.  In  gonorrhoea  of  the  male, 
the  introduction  of  a  bougie^  smeared  with  an  ointment  of  nitrate  of  silver. 


1  Vide  Dr.  Mackenzie's  Treatise  on  Diseases  of  the  Eye ;  and  Mr.  Ryall's  paper,  in  the  Trans,  of 
the  King  and  Queen's  College  of  Physicians  in  Ireland,  v.  1. 

2  Hunt,  Land.  Med.  Gaz.  xiii.  129. 

3  Edinburgh  Medical  and  Surgical  Journal,  xxiii.  294. 
*  Liston,  Elements  of  Surgery,  part  ii.  p.  256.' 

5  London  Medical  Oazette,  Vol.  sliii.  p.  761. 

8  Edinh.  Monthly  Journal,  June  1849. 

^  Med.  Times,  vol.  xx.  p.  61. 

8  Practical  Observations  on.  Leucorrhoea,  1830. 

'  Lond.  Med.  Gazette,  xx.  185. 
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is  occasionally  a  most  effectual  cure;  but  tlie  practice  is  dangerous.  In 
one  case  I  saw  acute  and  nearly  fatal  urethritis  brought  on  by  its  eraijloy- 
ment.  The  patient  was  a  dresser  at  one  of  the  London  hospitals,  and  had 
practised  this  mode  of  treatment  in  many  instances  on  the  hospital  patients 
with  the  happiest  results.  An  aqueous  solution  of  the  salt  has  been  success- 
fully used  in  chronic  gonorrhoea,  i  [Mr.  William  Reeves,^  of  Carlisle,  has, 
with  satisfactory  results,  employed  injections  of  nitrate  of  silver,  twenty  grains 
to  the  ounce  of  distilled  water,  in  irritable  bladder. — Ed.] 

In  fissured  or  excoriated  nipples,  the  application  of  tlie  solid  nitrate  of 
silver  is  of  great  service.  It  should  be  insinuated  into  all  the  chaps  or  cracks, 
and  the  nipple  afterwards  washed  with  tepid  milk  and  water.^ 

_  The  application  of  solid  nitrate  of  silver  is  a  most  effectual  remedy  for  the 
different  forms  of  porrigo  which  affect  the  heads  of  children.  The  caustic 
should  be  well  rubbed  into  the  parts.  I  have  never  known  the  practice  to 
fail,  or  to  cause  the  loss  of  hair.  Where  the  greater  portion  of  the  scalp  is 
involved,  the  different  spots  should  be  cauterised  successively  at  intervals  of 
some  days ;  for,  as  already  mentioned,  I  have  seen  fever  and  delirium  produced 
in  a  child  from  the  too  excessive  use  of  this  remedy.  In  psoriasis,  the  same 
medicine  was  found  by  Dr.  Graves*  most  effectual.  An  aqueous  solution  of 
the  nitrate  is  also  valuable  as  an  astringent  wash  in  other  skin  diseases,  as 
impetigo.  The  solid  nitrate  is  sometimes  employed  to  stop  the  progress  of 
irritative  or  erysipelatous  inflammation,  by  applying  it  in  a  circular  form 
around,  and  at  a  little  distance  from,  the  inflamed  portion;  but  I  have  fre- 
quently observed  the  inflammation  extend  beyond  the  cauterised  part.  Mr. 
HigginbottomS  reports  favourably  of  the  effects  of  applying  the  nitrate  to 
hums  and  scalds;  and  his  observations  have  been  confirmed  by  those  of 
Mr.  Cox.6 

Ifi  strictures  of  the  urethra  and  oesophagus,  bougies  armed  with  lunar 
caustic  on  their  points  {the  caustic  or  armed  hougie)  are  occasionally  em- 
ployed with  great  advantage,  at  least  in  urethral  stricture.  When  the 
common  bougie  [cereolus  simplex)  is  formed,  the  point  of  it  should  be 
heated  with  a  conical  piercer,  and  the  caustic  introduced  while  the  composition 
is  quite  soft.  The  point  of  the  bougie  should  then  be  rubbed  quite  smooth 
on  a  piece  of  polished  marble  till  no  inequality  in  the  size  of  it  appear.? 
[Lunar  caustic,  fused  round  a  ])latinum  wire,  has  been  employed  by  M. 
Chassaignac^  for  operating  with  greater  safety  in  cavities,  where  the  fracture 
of  the  caustic  might  be  dangerous. — Ed.]  Notwithstanding  that  the  appli- 
cation of  nitrate  of  silver  to  stdcture  of  the  urethra  has  been  advocated  by 
Mr.  Hunter,  Sir  E.  Home,  Mr.  Wilson,  Dr.  Andrews,  and  others,  it  is  now 
but  little  employed ;  yet  of  its  efficacy  and  safety  in  many  obstinate  cases, 
where  the  simple  bougie  fails,  I  am  assured  by  repeated  observation.  It  is 
commonly  supposed  that  it  acts  by  burning  or  destroying  the  stricture :  such 
is  not  the  fact.    It  induces  some  change  in  the  vital  actions  of  the  part,  which 

^  Rognetta,  Lancette  Franqaise,  Mars  31,  1836.' 
-  Lancet,  vol.  i.  1853,  p.  536. 

3  Lond.  Med.  Gazette,  v.  207  ;  xiv.  674,  719,  and  754. 
\  Ibid.  vii.  520. 
"  Op.  cit. 

I  Lond.  Med.  Gazette,  x.  687. 

'  Di'.  Audrews,  Observaiiotis  on  the  Jjj/j//.aation  of  Lunar  Caustic  to  Strictures,  p.  126,  1S07. 
FharniaceuliculJournal,  184y-50,  p.  302. 
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is  followed  bv  a  relaxation  of  the  narrowed  portion  of  the  canal,  but  which 
change  is  as  difficult  to  explain  as  the  subduction  of  the  internal  inflammatory 
action  by  the  application  of  this  salt.  Of  the  use  of  the  caustic  bougie  m 
stricture  of  the  oesophagus  I  have  no  experience. 

AuMiNiSTRATioN.— Nitrate  of  silver  may  be  exhibited  m  doses  ot  one-sixUi 
of  a  grain,  graduallv  increased  to  three  or  four  grains,  three  times  a  day.  As 
before  mentioned,  Dr.  Powell  has  increased  the  dose  to  fifteen  grams,  ihe 
usual  mode  of  administering  it  is  in  the  form  of  pills  made  of  bread-crumb ; 
but  the  chloride  of  sodium  which  it  contains  renders  it  objectionable:  some 
mild  vegetable  powder  with  mucilage  is  preferable.  Common  salt  or  salted 
foods  should  not  be  taken  either  immediately  before  or  after  swallowing  these 
pills.  Dr.  Johnson^  asserts  "  that  there  is  no  instance  on  record  where  the 
complexion  has  been  affected  by  the  medicine  when  restricted  to  three  months' 
administration.''  It  is  advisable,  however,  not  to  continue  the  use  of  it  beyond 
a  month  or  six  weeks  at  a  time.  [The  inhalation  of  nitrate  of  silver  has 
been  proposed  by  Dr.  T.  K.  Chambers,^  in  order  to  obtain  its  direct  application 
to  the  air-passages.  A  light  innocuous  powder,  such  as  the  pollen  of  the 
lycopodium,  or  club-moss,  is  allowed  to  take  up  as  much  as  it  will  of  a  satu- 
rated solution  of  the  salt,  and  is  then  carefully  dried  and  powdered.  Two 
grains  and  a  half  of  the  powder  thus  prepared  by  Mr.  Squire  were  found  to 
contain  one  grain  of  nitrate.  A  glass  funnel,  or  other  apparatus  for  the  espe- 
cial purpose,  serves  for  the  introduction  of  the  powder.  Dr.  Chambers 
observes,  that  its  employment  is  attended  with  far  less  cough  and  spasm  than 
the  appHcation  of  a  sponge  to  the  glottis. — Ed.] 

For  external  use,  an  aqueous  solution  is  employed,  of  strengths  varying 
from  a  quarter  of  a  grain  to  two  scruples,  in  an  ounce  of  distilled  water. 
The  formula  for  Mr.  Guthrie's  ointment  has  already  been  given. 

Antidote. — The  antidote  for  nitrate  of  silver  is  common  salt  {chloride  of 
sodium).  When  this  comes  in  contact  with  lunar  caustic,  nitrate  of  soda 
and  chloride  of  silver  are  produced :  the  latter  compound  is,  according  to  the 
experiments  of  Orfila,^  innocuous.  The  contents  of  the  stomach  should  be 
removed,  and  the  inflammatory  symptoms  combated  by  demulcents,  blood- 
letting, and  the  usual  antiphlogistic  means.  When  the  local  use  of  nitrate 
of  silver  causes  excessive  pain,  relief  may  be  gained  by  washing  the  parts 
with  a  solution  of  common  salt.  Pieces  of  caustic  have  been  left  in  the 
vagina  and  urethra  without  unpleasant  consequences  resulting.  Injections  of 
a  solution  of  common  salt  are  the  best  means  of  preventing  bad  effects. 

To  diminish  the  slate-coloured  tint  of  the  skin  arising  from  nitrate  of  silver, 
acids  or  the  super-salts  offer  the  most  probable  means  of  success.  The  exter- 
nal and  internal  use  of  dilute  nitric  acid,  or  the  internal  employment  of 
bitartrate  of  potash,  may  be  tried :  the  discoloration  is  said  to  have  yielded 
to  a  steady  course  of  the  last-mentioned  substance.* 

1.  LIQUOa  ARGENTI IVITRATIS,  recens  jjrajmratus,  L, ;  Solutio  Argenii 
Nitratis,  E. ;  Solution  of  Nitrate  of  Silver.  (Nitrate  of  Silver,  in  crystals, 
5j.  [grs.  xl,  J'.];  Distilled  Water,  f^j.  [grs.  1600,  E.'\     Dissolve  the 

.  *  Essay  on  Morbid  Sensibility  of  the  Stomach  and  Bowels,  2d  edit.  p.  90. 
2  London  Medical  Gazette,  vol.  xliii.  p.  639. 

Toxicol.  Generate. 
'  United  States  Dispensatory. 


^7-^  INORGANIC  BODIES.-GoLD. 

nitrate  of  silver  in  the  water,  and  strain ;  then,  the  access  of  h^rht  being 
prevented,  keep  It  m  a  well-closed  vessel.) -This  solution  is  employed  as  a 
test  of  chlornie,  chlorides,  or  hydrochloric  acid  (Appendix  to  the  London 
i  harmacopceia). 

2  SOLUTIO  ARGEOTI  AMMOMATI,  E.;  Solution  of  Ammonio-Nitrate 
J,\''V'L  '  ^^'^  Z^''  ^^''^'^nious  Acid.    (Nitrate  of  Silver,  ffrs.  xliv. : 

Distdled  Water  f5j. ;  Aqua  Aramoniae,  a  sufficiency.  Dissolve  the  salt  in 
the  vvater,  and  add  the  aqua  ainmonise  gradually,  and  towards  the  end  cautiously, 
till  the  precipitate  at  first  thrown  down  is  very  nearly,  but  not  entirely  re- 
dissolved.)— Employed  as  a  very  delicate  test  for  arseuious  acid. 


Order  XXXI.  GOLD  AND  ITS  COMPOUNDS. 


191.  AURUM.-GOLD. 

Symbol  Au.    Equivalent  Weight  199. 

HiSTOEY. — Gold  has  been  known  from  the  most  remote  periods  of  antiquity. 
It  was  in  common  use  3300  years  since,i  and  was  probably  the  first  metal 
with  which  mankind  was  acquainted.  Tlie  alchemists  termed  it  8ol,  or  Eex 
metallorum,^ . 

Natural  History.— It  is  found  only  in  the  metallic  state,  commonly 
alloyed  with  other  metals,  especially  with  silver,  tellurium,  copper,  and  iron. 
It  occurs  in  veins  in  primitive  rocks,  and  is  also  found  in  alluvial  deposits  in 
small  lumps  or  particles,  called  gold  dust.  It  is  found  in  several  parts  of 
Europe,  Asia,  and  Africa,  but  principally  in  America,  especially  the  southern 
part.    [It  has  been.largely  found  of  late  years  in  California  and  Australia.— Ed.] 

Preparation.— The  mode  of  extracting  gold  varies  in  different  places, 
principally  according  to  the  nature  of  the  gangue.  The  ore  is  freed  as  much 
as  possible  from  foreign  matters  by  mechanical  processes  (stamping,  and  wash- 
ing), and  sometimes  by  roasting,  and  is  then  smelted  with  some  flux,  as  borax, 
to  separate  the  stony  matters.  Or  it  is  fused  with  lead,  and  afterwards 
submitted  to  cupellation ;  or  amalgamated  with  mercury,  and,  after  straining, 
distilled. 

The  separation  of  gold  from  silver  {parting)  may  be  effected  in  the  dry 
way  by  fusion  either  with  sulphur,  by  which  metaliic  gold  and  sulphuret  of 
silver  are  procured,  or  with  tersulphuret  of  antimony,  by  which  sulphuret 
of  silver  and  an  alloy  of  gold  and  antimony  are  procured  :  the  last-mentioned 
metal  may  be  separated  by  heating  the  alloy  in  the  air,  as  well  as  by  other 
methods.  Gold  may  also  be  freed  from  silver  in  the  leet  wag  by  the  process 
of  quartation ;  that  is,  by  treating  an  alloy  of  three  parts  of  silver  and  one 
of  gold  with  nitric  acid,  which  dissolves  the  silver, — or  by  the  action  of  sul- 
phuric acid  (see  Ctipri  Sulphas). 

Properties. — The  crystalline  forms  of  native  gold  are  the  cube,  the  regular 
octohedron,  and  their  modifications.    Pure  gold  has  a  rich  yellow  colour, — a 


'  Exodus,  xi.  2. 
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sp.  gr.  of  19-2  to  194;  is  soft,  very  ductile,  and  malleable  ;i  fuses  at  a  bright 
red  heat  (2016°  according  to  baniell)  ;  and  in  the  liquid  state  has  a 
brilliant  greenish  colour.^ 

C/iarac/eristicff.— Gold  is  readily  distinguished  by  its  colour  and  softness, 
by  its  being  unacted  on  by  nitric  acid,  and  by  its  ready  solubility  in  nitro- 
hydrochloric  acid.  The  solution  is  yellow,  stains  organic  matters  (as  the 
skin)  purple,  throws  down,  by  the  addition  of  protosulphate  of  iron,  metallic 
gold  in  a  finely-divided  state ;  by  protochloride  of  tin,  a  dark  or  purple-black 
precipitate;  and  by  protonitrate  of  mercury,  a  black  precipitate  :  heated  with 
borax  by  the  blowpipe,  it  forms  a  pink  or  rose-coloured  glass,  but  is  subse- 
quently reduced. 

Physiological  Effects. — Gold,  like  other  metals,  has  been  frequently 
supposed  to  be  inert  while  it  retains  its  metallic  condition,  but  in  this,  as  well 
as  in  some  other  instances,  the  accuracy  of  the  assumption  has  been  denied. 
Both  Chrestien^  and  Ts'iel,'*  as  well  as  other  writers,  assert  that  finely -divided 
metallic  gold  [jnilvis  aiiri)  produces  the  same  constitutional  effects  as  those 
caused  by  the  various  preparations  of  this  metal,  but  in  a  milder  degree,  while 
it  excites  little  or  no  irritation.  It  is  said  to  promote  the  secretions  of  the 
skin,  kidneys,  and  salivary  glands. 

Uses. — It  has  been  employed  as  an  antivenereal  and  antiscrofulous  remedy 
by  Chrestien,  Niel,  and  others,  with  considerable  success.  It  is  said  to  be 
preferable  to  the  other  preparations  of  this  metal  in  delicate  and  nervous 
subjects,  females,  and  infants.  Gold  leaf  [aurum  foUatum  seu  lamellaiuni ) 
is  used  by  dentists  for  filling  decayed  teeth,  and  was  formerly  employed  by 
apothecaries  for  covering  pills  {ad  inaiirandas  seu  ohducendas inlulan). 

Administration. — It  Iras  been  administered  internally  in  doses  of  from  a 
quarter  of  a  grain  to  a  grain  three  or  four  times  a  day.  Chrestien  used  it  by 
way  of  friction  on  the  tongue  and  gums.  Niel  employed  it  endermically 
(that  is,  applied  it  to  the  skin  deprived  of  the  epidermis)  in  the  form,  of  oint- 
ment, composed  of  one  grain  of  gold  and  thirty  grains  of  lard. 

PULYIS  AljUI  (Pr.  Cod.),  or  Poieder  of  Gold,  is  prepared  by  rubbing  leaf 
gold  {aurum  in  laminas  ex-ilissimas  complanatum)  with  suljahate  of 
potash,  sifting,  and  washing  with  boiling  water  to  remove  the  sulphate;  or  by 


^  [Gold  is  the  most  malleable  of  metals.  It  may  be  beateu  into  leaves  having  a  thickness  of  not 
more  than  the  l-280,000th  of  an  inch.  The  finest  leaves  of  pure  gold  are  transparent,  and  the 
light  which  traverses  them  has  a  rich  green  colour, — the  complementary  colour  of  that  seen  by 
reflected  light :  this,  when  the  white  light  is  subdued,  is  a  brilliant  copper-red.  The  purity  of  gold 
and  its  freedom  from  silver  are  known  by  the  colour  of  the  transmitted  light.  A  very  minute 
quantity  of  silver  gives  a  bluish  tint  to  the  green  colour.  Gold  and  silver  are  the  only  two  metals 
which  become  transparent  by  malleation. — Ed.] 

2  \_Aurum. — Pure  gold  is  mentioned  in  the  A})pendix  to  the  London  Pharmacojsoeia  among  the 
tests  for  determining  the  purity  of  medicines.  In  the  metallic  slate  it  is  but  little  used  lor  this 
purpose.  It  is  occasionally  applied  for  the  separatiou  of  mercury  from  its  soluble  salts.  (See  Tests 
for  Corrosive  Sublimate,  p.  931 .)  For  this  purpose  a  small  slip  of  gold  foil,  bound  round 
spirally  with  a  slip  of  zinc  foil,  is  introduced  into  the  suspected  liquid,  which  should  be  only  sliuhtly 
acidulated.  If  a  soluble  salt  of  nK-rcury  be  present,  the  yellow  colour  of  the  gold  is  speedily  "lost ; 
it  acquires  a  greyish-white  coating,  whde  the  zinc  is  more  or  less  dissolved.  The  coated  piece  of 
gold  foil  should  be  well  washed  in  water  and  ether,  then  dried  and  heated  in  a  smidl  tube,  when 
mercury  will  be  sublimed  in  ;:lobnles  easily  recognisable  by  the  eye  or  under  !he  microscope.  In  this 
way  the  analyst  may  delect  mercury  in  arsenical  or  other  metallic  solutions. — I^d.] 
Hiir  una  Noavelln  llcmedc  dann  le  Traitnmml-  d.cs  Mai.  Ven.  Paris,  1811. 
Ri'.clierchcs  el  Observations  sur  les  Mffais  des  Preparaiums  d'O,,  I'aris,  1821. 
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•adcliiig  protosulpliate  of  iron  to  terchloride  of  gold,  and  by  washing  the  pre- 
cipitate first  with  w^ater,  then  with  dilute  nitric  acid. 

192.  AURI  TEROXYDUM.-TEROXIDE  OF  GOLD. 

Formnla  AuO^.    Equivalent  Weight  223. 

This  substance,  sometimes  called  iieroxide  of  (/old,  auric  o.ride,  or  auric 
acid,  is  ordered,  in  the  French  Codex,  to  be  preparc-d  by  boiling  4  parts  of 
calcined  magnesia  with  ]  part  terchloride  of  gold  and  40  parts  of  water. 
Then  wash,  first  M'itli  water,  to  remove  the  chloride  of  magnesium,  afterwards 
with  dilute  nitric  acid,  to  dissolve  the  excess  of  magnesia. 

Teroxide  of  gold  is  brown  ;  in  the  state  of  hydrate,  reddisli -yellow.  It  is 
reduced  by  heat  and  solar  light.  It  is  insoluble  in  water,  but  is  soluble  in 
hydrochloric  acid  (forming  terchloride  of  gold)  and  in  alkalies  (forming 
aurates) . 

It  is  used  internally,  in  venereal  and  scrofulous  diseases,  in  doses  of  from 
one-tenth  of  a  grain  to  a  grain,  made  into  the  form  of  pills,  with  extract  of 
mezereon. 

1.  AURUM  FDIMINANS  ;  Fulminating  Gold  ;  Auraie  of  Ammonia  ; 
Ammoniuret  of  Teroxide  of  G^o/c/.— This  is  prepared  by  adding  ammonia  to 
a  solution  of  chloride  of  gold.  It  is  a  yellowish-brown  powder,  which  explodes 
when  heated  to  400°.  Its  composition  is  probably  SNH^jAuO^.  It  has 
been  employed  in  the  same  cases  as  the  preceding  compounds,  as  well  as  in 
fevers  and  nervous  affections.  In  some  cases  it  has  produced  very  serious 
and  even  fatal  results.^ 

2.  PDUPURA  MIKERALIS  CASSII ;  Purple  of  Cassim  ;  Aurum  S/anno 
paratum,  Er.  Cod. — There  are  several  methods  of  preparing  it :  tlie  simplest 
is  to  add  a  solution  of  the  mixed  protochloride  and  perchloride  of  tin  to  a 
solution  of  terchloride  of  gold  until  a  precipitate  is  no  longer  produced. 
Filter,  and  dry  the  precipitate. 

The  purple  of  Cassius  is  soluble  in  ammonia,  and  does  not  form  an  amalgam 
with  mercury :  hence  it  does  not  appear  to  contain  any  metaUic  gold.  Its 
composition  probably  varies  according  to  the  mode  of  procuring  it.  Gold, 
oxygen,  and  tin,  are  its  essential  constituents.  According  to  Euchs,  its  com- 
position is  2(SnO,Sn02)  -f-  Au02Sn02  -|- Aq. 

This  preparation  is  used  in  the  same  cases  as  the  other  preparations  of  gold. 

193.  AURI  TERCHLORIDUM.-TERCHLORIDE  OF  GOLD. 

Formula  AuCF.    Equivalent  Weight  305 '5. 

Prep <i RATION. — In  the  French  Codex  this  is  ordered  to  be  prepared  by 
dissolving,  with  the  aid  of  heat,  one  part  of  gold  in  three  parts  of  nitro- 
liydrochloric  acid.  The  solution  is  to  be  evaporated  until  vapours  of  chlorine 
begin  to  be  disengaged,  and  then  allowed  to  crystallise. 

PRORER'riBs.— Terchloride  of  gold  is  in  the  form  of  small  crystaUine  needles. 


'  Plenck,  Toxkologia,  cel.  2ncla,  230. 
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of  a  deep  orange-red  colour,  inodorous,  and  liaving  a  strong,  styptic,  dis- 
agreeable taste.  It  is  deliquescent,  on  which  account  it  should  be  preserved 
in  a  well-stoppered  bottle  :  it  is  soluble  in  water,  alcohol,  and  ether,  [forming 
rich  yellow-coloured  solutions.  Ether  will  remove  it  from  its  solution  in 
vvater.— Ed.]  When  heated,  it  evolves  chlorine,  and  is  converted,  first  into 
protochloride,  and  then  into  metallic  gold,  which  is  left  in  the  spongy  state. 
It  reddens  litmus,  stains  the  cuticle  [and  all  organic  matter  under  the  influence 
of  light]  purple,  is  reduced  by  many  metals  (as  iron,  copper,  tin,  and  zinc),  by 
several  of  the  non-metallic  elementary  substances  (as  phosphorus),  by  some 
metallic  salts  (as  proiosulphate  of  iron),  and,  under  exposure  to  light,  by  many 
organic  bodies  (as  charcoal,  sugar,  gum,  gallic  acid,  and  extractive),  all  of 
which,  therefore,  are  incompatible  with  it.  Nitrate  of  silver  occasions  a  preci- 
pitate of  chloride  of  silver  and  oxide  of  gold :  hydrochloric  acid  removes  the 
latter.'^ 

Physiological  Effects,  a.  On  Animals. — Orfila^  examined  the  effects 
of  chloride  of  gold  on  animals,  and  infers  from  his  experiments,  that  when 
introduced  into  the  stomach  it  acts  as  a  corrosive  (but  with  less  energy  than 
the  bichloride  of  mercury),  and  destroys  animals  by  the  inflammation  of  the 
coats  of  the  alimentary  canal  which  it  sets  up. 

/3.  On  Man. — On  man  its  effects  are  analogous  to  those  of  bichloride  of 
mercury.  In  small  doses  it  acts,  according  to  Dr.  Chrestien,  more  energeti- 
cally-as  a  stimulant,  though  less  powerfully  as  a  sialogogue,  than  corrosive 
sublimate.  It  promotes  the  secretions  of  the  skin,  the  salivary  glands,  and 
the  kidneys.  Taken  to  the  extent  of  one-tenth  of  a  grain  daily,  it  has  occa- 
sioned violent  fever.  "  This  excitation,"  says  Chrestien,  "  1  regard  as  indis- 
pensably necessary  for  the  cure  of  the  diseases  against  which  I  administer 
gold  :  restrained  within  proper  limits,  it  is  never  accompanied  with  any 
remarkable  or  even  sensible  lesion  of  the  functions.  The  mouth  is  good, 
the  tongue  moist,  the  appetite  continues,  the  bowels  are  not  disordered,  and 
there  is  ordinarily  only  augmentation  of  urine  and  transpiration;  but  if  car- 
ried too  far,  we  incur  the  risk  of  producing  general  erethism,  inflammation  of 
this  or  that  organ,  according  to  the  predisposition  of  the  patient,  which  will 
not  only  check  the  treatment,  but  may  even  induce  a  new  disease,  often  more 
troublesome  than  the  original  one.  The  suspension  or  modification  of  the 
remedy  should  be  governed  by  the  unusual  and  sustained  heat  of  the  skin/' 
Cullerier,^  the  nephew,  has  seen  one-fifteenth  of  a  grain  excite,  at  the  second 
dose,  gastric  irritation,  dryness  of  the  tongue,  redness  of  the  throat,  colic,  and 


1  [In  consequence  of  the  facility  with  which  chlori  le  of  p;old  is  reduced  by  organic  matter,  it  has 
been  proposed  as  a  test  by  M.  Dupasquicr  for  the  detection  of  orpanic  matter  in  water.  An  onnce 
or  two  of  the  w-ater  to  be  exnmineii  is  to  be  i)ourcd  into  a  flask,  and  a  few  drops  of  the  solution  of 
chloride  of  gold  added,  sufficient  to  colour  it  sliglitly  yellow  ;  the  liquid  is  then  to  be  boiled.  If 
the  water  contain  only  the  quantity  of  organic  matters  usually  present  in  dnukable  water,  it  will 
retain  its  yellow  colour  unaltered  even  during  prolonged  ebullition.  If,  on  the  contrary,  the  water 
contain  an  abnormal  proportion  of  organic  matter,  it  will  in  the  first  instance  become  brownish,  and 
afterwards  assume  a  violet  or  bluish  tint,  arising  from  the  decomposition  of  the  salt  of  gold  by  (he 
organic  matter.  The  more  decided  the  blue  or  violet  tint,  the  greater  the  quantity^f  organic 
matter.  A  few  drops  of  hydrochloric  acid  added  to  the  water  will  prevent  dccompos'ition  of  the 
salt  of  gold  by  carbonate  of  lime.  The  decomposition  is  more  readily  etreeted  by  the  matters  rcsull  - 
ing  from  spontaneous  decomposition  of  animal  or  vegetable  remains,  than  by  unaltered  criiauic 
matter.    {Plumn.  Journal,  1849,  p.  433,  quoted  from  the  lonrual  ila  riiarmacie.)—'^\).'\ 

^  Toxicol .  Ocn. 

•'  Mageudic,  Vurniuhnri;,  8rrie  edit,  p.  30.5. 


976 


INOEGANIC  BODIES.— Iodide  of  Gold. 


diarrhoea.  When  it  promotes  the  secretion  of  saliva,  it  does  not,  as  mercurv, 
affect  the  teeth  and  guma.^  Magendie^  has  seen  violent  gastritis,  accompanied 
by  nervous  symptoms  (cramps  and  pains  in  the  limbs,  agitation  and  loss  of 
sleep),  and  afterwards  great  heat  of  skin,  obstinate  sleeplessness,  and  fatiguing 
erections.  In  lar()e  doHca,  it  would  probably  occasion  symptoms  analogous 
to  those  produced  by  the  use  of  poisonous  doses  of  bichloride  of  mercury.  ' 

Uses. — It  has  been  employed,  with  variable  success,  as  a  substitute' for 
mercury  in  the  secondary  symptoms  of  syphilis.  'A  more  extended  experience 
of  it  is,  however,  necessary  to  enable  us  to  speak  of  its  remedial  powers  with 
confidence.  In  the  hands  of  Chrestien,^  Niel,*  Cullerier,^  Legrand,^  and 
others,  it  has  proved  most  successful.  It  has  also  been  used  in  scrofu- 
lous affections,  bronchocele,  chronic  skin  diseases,  and  scirrhous  tumours. 
Duportal^  cured  with  it  a  case  of  obstinate  ulceration  of  the  face,  regarded 
by  him  as  cancerous,  and  which  had  resisted  all  the  ordinary  methods  of 
cure. 

Le,2:rands  has  used  chloride  of  gold,  acidified  with  nitric  acid,  as  a  caustic 
in  syphilitic,  scrofulous,  and  scorbutic  ulcers,  cancerous  growths,  and  ulce- 
rations of  the  neck  of  the  uterus.  [M.  Chavannes^  states,  that  in  lupus, 
tubercles,  and  ulcers,  chloride  of  gold  destroys  less  than  other  caustics,  and, 
when  the  crust  separates,  cicatrisation  is  in  a  forward  state.  The  cicatrix 
which  remains  afterwards  is  said  to  be  less  marked  than  when  other  caustics 
are  employed.  It  is  prepared  thus  ; — Gold  leaf  one  part,  hydrochloric  acid 
three  parts,  nitric  acid  one  part. — Ed.] 

ADMiNiSTUA.'riON. — Internally,  it  has  been  given  in  doses  of  one-twentieth 
of  a  grain,  made  into  pills  with  starch.  But  as  organic  matters  decompose  it, 
it  is  better  to  use  it  in  distilled  water,  or  apply  it  by  friction  to  the  mouth,  in 
quantities  of  from  one-sixteenth  to  one-sixth  of  a  grain. 

Antidote. — The  same  as  for  poisoning  by  perchloride  of  mercury. 

194.  AURI  lODIDUM.- IODIDE  OP  GOLD. 

Formula  Aul.    Equivalent  Weight  325. 

This  is  ordered  to  be  prepared,  in  the  Erench  Codex,  by  adding  a  solution 
of  iodide  of  potassium  to  a  solution  of  chloride  of  gold.  Double  decom^'o- 
sition  takes  place,  and  iodide  of  gold  falls  down.  AuCl3-j-3KI  =  AuI-l- 
3KC1  +  2L  This  is  to  be  collected  on  a  filter,  and  washed  with  alcohol,  to 
remove  the  excess  of  iodine  which  precipitates  with  it. 

Iodide  of  gold  is  of  a  greenish-yellow  colour,  insoluble  in  cold  water,  but 
slightly  soluble  in  boiUng  water.  Heated  in  a  crucible  it  evolves  iodine 
vapour,  and  is  converted  into  metallic  gold. 

It  has  been  employed  internally,  in  venereal  affections,  in  doses  of  from 


1  Grotzuer,  Rust's  Magazin,  Bd.  xxi.  quoted  by  Wibmer. 
^  Op.  cit. 
^  Op.  cit. 
Op.  cit. 

^  Diet,  des  Sciences  Med.  xxxvii.  art.  Or. 

^  D-?  VOr;  de  son  Emploi  dans  le  Trailemenl  dc  la  Si/p/dtis,  Paris,  1832. 
Ann.  de  C/nm.  Ixxviii.  55. 

8  Lond.  Mnd.  Gas.  xx.  414. 

9  Gazette  Medicate  de  Paris,  Dec.  23,  1848  ;  mul  Edind.  Month! n,  I'VI).  1849. 
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one-fifteenth  to  one-tenth  of  a  grain.  Externally,  it  has  been  applied  in  the 
form  of  ointment  to  venereal  ulcers.^ 

195.  SODII  AURO-TERCHLORIDUM.-AURO- 
TERCHLORIDE  OF  SODIUM. 

Formula  NaCl,AuCP,4H0.    Equivalent  Weight  d-OO. 

In  the  Prench  Codex  this  is  ordered  to  be  prepared  by  dissolving  85  parts 
by  weight  of  terchloride  of  gold,  and  16  parts  of  chloride  of  sodium,  m  a 
small  quantity  of  distilled  water :  the  solution  is  to  be  evaporated  by  a  gentle 
heat  until  a  peUicle  forms,  and  then  put  aside  to  crystalHse. 

The  auro-terchloride  of  sodium  crystaUises  in  orange-coloured,  quadrangular, 
elongated  prisms,  which  are  permanent  in  the  air  ;  but  when  they  contain  any 
uucombined  terchloride  of  gold,  they  are  slightly  deliquescent.  They  are 
soluble  in  water.  When  heated,  clilorine  is  evolved,  and  a  mixture  of  gold 
and  chloride  of  sodium  is  left  behind. 

Its  effects  and  uses  are  analogous  to  the  terchloride  of  gold,  over  which  it 
has  the  advantages  of  being  more  constant  and  less  costly.  It  is  exhibited 
internally  in  doses  of  one-twentieth  to  one-tenth  of  a  grain,  made  into  pills 
with  starch  or  lycopodium.  Mixed  with  twice  its  weight  of  orris  powder  or 
lycopodium,  it  may  be  used  in  frictions  on  the  tongue  and  gum.  A.n  oint- 
ment (composed  of  one  grain  to  thirty-six  grains  of  lard)  may  be  applied 
endermically  to  the  skin,  deprived  of  its  epidermis  by  a  blister. 

196.  AURI  TERCYANIDUM.— TERCYANIDE  OP  GOLD. 

Formula  AuCy''.    Equivalent  Weight  277. 

The  directions  for  preparing  this  salt,  in  the  French  Codex,  are  somewhat 
diffuse.  The  process  consists  essentially  in  very  carefully  adding  a  solution 
of  pure  cyanide  of  potassium  to  a  solution  of  chloride  of  gold,  until  a  preci- 
pitate {cyanide  of  gold)  ceases  to  be  formed.  The  chloride  of  gold,  prior  to 
solution,  should  be  deprived  of  all  excess  of  acid  by  heating  it  in  a  salt-water 
bath. 

Cyanide  of  gold  is  a  yellow  powder,  which  is  insoluble  in  water.  It  has 
been  used  in  venereal  and  scrofulous  affections,  both  externally  and  internally. 
The  dose  is  from  one-fifteenth  to  one-tenth  of  a  grain,  made  into  a  pill  with 
some  inert  powder. 


Order  XXXII.  COMPOUNDS  OF  PLATINUM. 

197.  Platini  Bickloridum.  —  Bichloride  of  Platinum. 

Formula  PtCP.    Equivalent  Weight  170. 

Terchloride  of  Platimim  ;  Muriate  of  Platinum  ;  Nitromuriate  (f  Platinum.— Ohiamed 
by  dissolviug  platinum  in  uitroliydrocliloric  acid :  by  evaporation,  prismatic  crystals  of 
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^  Pierquin,  Journ,  de  Progrbs. 
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the  hydrated  bichloride  of  platinum  (PLCF,10HO)  are  obtained.  On  further  evaporation, 
a  dark,  reddish-brown,  deliquescent,  saline  mass  of  anhydrous  bichloride  of  platiuum 
(PtCl-)  is  obtained.  It  is  soluble  in  water,  alcohol,  and  ether.  Its  effects  on  the  animal 
body  have  been  investigated  by  C.  G.  Gmelin,',  Hnfer,^  and  others.  It  is  a  powerful 
caustic  poison.  Given  to  rabbits  in  doses  of  about  thirty  grains,  it  causes  convulsions 
and  death.  Considered  in  relation  to  its  therapeutical  eifects  and  uses,  it  resembles  ter- 
chloride  of  gold  and  perchloridc  of  mercury.  It  has  been  successfully  employed  in  secondciry 
syphilis.  Dose  from  one-eighth  to  one-quarter  of  a  grain,  taken  several  times  daily.  It 
may  be  administered  either  in  solution  in  water,  and  mixed  with  mucilage,  or  in  the  form 
of  pills.  An  ointment  composed  of  fifteen  grains  of  the  bichloride,  half  a  drachm  of 
extract  of  belladonna,  and  an  ounce  of  lard,  has  been  applied  to  indolent  ulcers.  [This 
compound  is  enumerated  among  the  articles  in  the  Appendix  to  the  London  Pharmacopoeia. 
It  is  a  valuable  test  for  potash  (see  ante,  p.  479). — Ed.] 


198.  Sodii  Platino-Bichloridum.— Platino-Bichloride  of  Soditun. 

Formula  NaGl,PtCl2.    Equivalent  Weight  228-5. 

Sodio-bichloride  of  Platinum ;  Chloro-platinate  of  Sodium ;  Platinum  Muriaticum 
Natronatum. — Obtained  by  dissolving  170  parts  of  pure  bichloride  of  platinum  and  58'5 
of  pure  chloride  of  sodium  in  separate  portions  of  distilled  water.  The  solutions  are  to 
be  mixed  and  evaporated  so  as  to  obtain  red  crystals,  NaCl,PtCP,6H0.  By  heat  these 
lose  their  water  of  crystallisation,  and  yield  the  anhydrous  platino-bichloride  of  sodium, 
NaCl,PtCP,  in  the  form  of  a  yellow  powder.  This  salt  is  soluble  in  both  water  and  alcohol. 
Its  general  eifects  are  similar  to,  but  milder  than,  those  of  the  bichloride  of  platinum ; 
and  for  medicinal  use  it  is  preferable  to  the  latter  preparation.  It  resembles  in  its 
medicinal  uses  the  auro-terchloride  of  sodium.  It  has  been  used  in  secondary  syphilis 
and  some  other  maladies.  The  dose  of  it  is  from  one-eighth  to  half  of  a  grain,  administered 
in  the  form  of  powder,  pill,  or  aqueous  solution  containing  mucilage.  A  solution  com- 
posed of  5ss.  dissolved  in  half  a  pint  of  decoction  of  poppies  has  been  used  as  an  injection 
in  gonorrhoea.  A  liniment  composed  of  two  grains  of  the  salt  to  an  ounce  of  oil  or  fat 
has  also  been  used.^ 


^  Versuche  iiber  die  Wirkungen  des  Banjtes,  &c..  Flatins,  &c.  Tiibingeu,  1824. 
^  Observations  et  Recherches  exjp6nmentales  sur  la  Flatine,  Paris,  1841 ;  also  Journ.  de  Pharm. 
t.  xsvii.  1841. 

3  For  further  details  respecting  the  medicinal  uses  of  the  compounds  of  platinum,  the  reader  is 
referred  to  Difrbach's  Neuesten  Bjitdeckungen  in  der  Materia  Medica,  Bd.  ii.  S,  1173,  1843. 


APPENDIX. 


Paffe  339.  Compounds  oe  Silicon.— This  elementary  body  is  placed  by 
the  author  among  the  metalloids,  immediately  after  Boron.  We  subjoin  the 
following  notice  respecting  its  properties  and  those  of  its  only  oxygen  com- 
pound. Silicic  Acid : — 


Order  V.*  COMPOUNDS  OF  SILICON. 

Silicon  (Si= 15),  also  called  Silicium,  is  the  metallic  base  of  the  earth 
siHca.  It  is  found  extensively  distributed  in  both  the  organic  and  inorganic 
kingdoms.    It  was  first  obtained  pure  by  Berzelius  in  the  year  1824. 

199.  SILICA-SILICIC  ACID. 

Formula  SiO^.    Equivalent  Weight  39. 

History. — Silica  constitutes  a  large  portion  of  the  globe.    It  has  been 
known  in  its  various  forms  from  the  remotest  antiquity. 
Natural  History. — It  occurs  in  both  kingdoms  of  nature. 

a.  In  the  Inorganised  Kingdom. — Iq  the  mineral  kingdom  silica  exists  ia  the  form 
of  flint,  calcedony,  sand,  rock  crystal  or  quartz,  opal,  and  cornelian.  It  is  also  present  in 
combination  with  various  metals,  forming  silicates.  It  coustitutes  a  large  proportion  of 
various  volcanic  rocks,  lavas,  &c.,  and  is  found  dissolved  in  the  waters  of  the  fountains  of 
Reikum,  and  in  the  Geysers  of  Iceland. 

^.  In  the  Obganised  Kingdom. — Silica  is  an  important  ingredient  in  many  vegetable 
substances.  It  gives  sohdity  to  the  stems  of  plants.  The  ashes  of  straw  yield  silica  in 
large  proportion,  and  the  products  of  the  combustion  of  nearly  all  woods,  fruits,  and  seeds, 
are  rich  in  silica.  It  is  present  in  the  blood,  the  urine,  the  bones,  and  various  other 
animal  matters. 

Preparation. — ^For  use  in  the  arts  silica  is  obtained  from  various  sources 
and  in  various  forms.  It  is  reduced  to  the  finest  powder  for  use  in  the  pot- 
teries ;  and  for  the  rougher  purposes  of  building  is  used  in  the  native  state 
as  flint.  In  the  form  of  sand  it  is  an  important  ingredient  of  various  glasses 
and  of  mortar.  In  order  to  obtain  silica  in  the  finest  powder,  the  best  quartz, 
or  purest  flint,  is  first  heated  red  hot,  and  then  suddenly  cooled  by  being 
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projected  into  cold  water.  After  this  treatment  it  will  crush  easily  •  and 
when  trituration  has  been  carried  to  the  furthest  extent,  the  powder  is  'care- 
fully levigated.  It  is  this  form  of  silica  which  is  now  directed  to  be  used  by 
the  London  College,  in  order  to  prepare  several  of  the  distilled  waters.  For 
this  purpose  the  silica  is  first  rubbed  up  with  the  essential  oil,  and  then  with 
the  M'ater,  so  that  an  intimate  admixture  of  oil  and  water  is  effected.  This 
on  filtration,  yields  a  perfectly  flavoured  aromatic  preparation.  The*  propor- 
tion of  silica  to  oil  and  water,  according  to  the  Ph.  L.,  is  ^ij.  of  silica  to  f^5ii. 
of  oil,  and  one  gallon  of  water. 

Properties. — Silica  (commonly  recognised  as  sand  or  as  flint),  is,  when  pure, 
perfectly  white,  having  a  specific  gravity  of  about  2-66.  It  can  only  be  fused 
iDy  the  oxyhydrogen  blowpipe.  It  is  insoluble  in  water  and  in  acids,  except- 
ing the  hydrofluoric ;  but  when  recently  precipitated,  the  stronger  mineral 
acids  dissolve  small  proportions  of  it.  Silica  must  be  regarded  as  an  acid. 
When  fused  with  bases  it  unites  to  them,  forming  true  salts,  some  few  only 
of  which  are  soluble  in  water ;  as  the  alkaline  sihcates,  for  example. 

Pages  231  and  345.  Allotropic  or  Amorphous  Phosphorus  is  shipped  in 
the  form^  of  a  reddish-brown  powder,  packed  in  cases  of  ten  tins,  each  of 
10  lbs.  Commercially  speaking,  its  application  seems  as  yet  to  be  a  failure. 
There  have,  in  the  last  two  years,  been  many  trials  made  in  England  in  the 
manufacture  of  matches,  and  several  hundred  pounds  have  been  exported  with 
the  same  object ;  but  the  demand  being  still  comparatively  quite  insignificant, 
it  is  evident  that  a  suitable  paste  for  amorphous  matches  is  still  a  great 
desideratum,  the  superiority  of  amorphous  over  common  phosphorus  for 
safety  being  undoubted. 

Page  375.  Acidum  Kydro sulphur icum,  recens  prmparatum,  has  a  place 
in  the  Appendix  to  the  Londo7i  Fharjnacopoeia ,  but  no  specific  directions 
are  given  for  its  preparation. 


Page  385.  Liquor  Chlorinii,  recens  prceparatus. — Take  of  Hydrochloric 
Acid,  f^j. ;  Powdered  Binoxide  of  Manganese,  5ij.j  Distilled  Water,  Oss. 
Mix  the  acid  and  binoxide  in  a  retort ;  then  transmit  the  chlorine  into  the 
water  until  it  nearly  ceases  to  be  produced.    {Appendix  P.  L.) 

Page  399.  lodinium  purum,  D. — The  Dublin  College  gives  the  following 
directions  for  obtaining  pure  iodine : — Take  of  iodine  of  commerce,  any  con- 
venient quantity.  Introduce  it  into  a  deep  porcelain  capsule  of  a  circular 
shape;  and  having  covered  this  as  accurately  as  possible  with  a  glass  matrass 
filled  with  cold  water,  apply  to  the  capsule  a  water  heat  for  the  space  of 
twenty  minutes,  and  then,  withdrawing  the  heat,  permit  the  capsule  to  cool. 
Should  the  sublimate  attached  to  the  bottom  of  the  matrass  include  acicular 
prisms  of  a  white  colour  and  pungent  odour,  let  it  be  scraped  off  with  a  glass 
rod  and  rejected.  The  matrass  being  now  returned  to  its  previous  position, 
a  gentle  and  steady  heat  (that  of  a  gas-lamp  answers  well)  is  to  be  applied, 
so  as  to  sublime  the  entire  of  the.  iodine.    Upon  now  lifting  off  the  matrass. 
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the  purified  product  will  be  found  attached  to  its  bottom.  "When  separated, 
it  should  be  immediately  inclosed  in  a  bottle  furnished  with  an  accurately 
ground  stopper. 

Page  400.  Iodine  and  its  Impurities.— are  indebted  to  a  friend  for 
the  following  commercial  notice  of  iodine  :— In  English  commerce  we  quote 
three  qualities  of  iodine,  namely — 1st  quality;  2d  quality;  and  3d,  the  re- 
sublimed  : — 

1.  The  first  quality  is  dry,  so  as  hardly  to  adhere  to  the  inside  of  a  bottle, 
and  so  as  hardly  to  stain  paper  on  which  it  may  be  placed  for  a  short  time. 
It  is  produced  chiefly  by  one  firm. 

2.  The  second  quality  is  more  or  less  damp,  and  is  produced  by  a  great 
variety  of  makers.  It  fetches  from  5  to  10  per  cent,  less  than  the  first  qua- 
lity; and  both  are  brought  into  the  market  in  barrels  of  112  lbs.  nett. 

8.  The  re-sublimed.  This  is  in  large  flakes,  and  is  prepared,  not  by  the 
iodine  manufacturers,  but  by  refiners.  Its  value  is  about  3d.  per  ounce 
greater  than  thai,  of  the  first  quality,  and  it  is  packed  in  bottles  to  order. 

To  prove  the  extensive  use  of  this  article  in  medicine  and  in  the  arts,  it 
may  be  stated  that  when  the  speculative  demand  in  .  the  London  market  took 
place  in  October  1852,  which  drove  the  price  suddenly  up  from  to 
Is.  6d.  per  ounce,  not  less  than  400  barrels  of  112  lbs.  was  the  stock  on 
hand. 

With  the  exception  of  damptiess,  no  adulterations  seem  ever  to  be  attempted 
by  the  English  manufacturers  and  wholesale  houses. 

Page  414.  Sulphuris  lodidum,  L. ;  Suljjhur  lodatum,  D. — Take  of 
Sulphur,  5j-  [Sublimed  Sulphur,  ^ij.  D.']  ;  Iodine,  5iv.  [Pure  Iodine,  5i-  ^-1 
Put  the  sulphur  into  a  glass  vessel,  and  place  the  iodine  over  it.  Hold  ihe 
vessel  immersed  in  boiling  water  until  they  unite.  When  the  iodidi6%as 
become  cold,  break  the  vessel  and  beat  the  iodide  into  fragments,  and  keep  it 
in  another  vessel  well  closed. 

From  a  hundred  grains  of  this,  carefully  boiled  in  water,  about  twenty  grains  of  sulphur 
remain.  The  directions  of  the.  Lublin  are  much  the  same  as  those  of  the  London  CoUe(/e, 
with  the  exception  that  the  Dublin  College  orders  the  iodine  and  sulphur  to  be  triturated 
together,  and  does  not  direct  that  boUing  water  should  be  used  to  apply  the  heat  necessary 
for  elfecting  combination. 

Page  594.  Cataplasma  Sodae  Chlorinate.— preparation  is  given  in 
the  text,  according  to  a  formula  by  the  author.  We  here  subjoin  the  pro- 
portions of  the  ingredients  as  they  are  directed  in  the  London  Fharma- 
copneia  : — Take  of  Boihng  Water,  f5vj. ;  Linseed,  in  powder,  Jivss. ;  Solu- 
tion of  Chloride  of  Soda,  f^ij.  Add  the  linseed  powder  gradually  to  the  water 
frequently  stirring ;  then  mix  with  this,  the  chloride  of  soda.  —  Applied  to 
foul  and  sloughing  ulcers. 


Page  642.  Collins  s  Chloride  of  Lime. — The  chloride  of  lime  known 
under  the  name  of  Collinses  Patent  Chloride  is  prepared  by  mixing  one  part 
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of  anhydrous  sulphate  of  alumina  with  two  parts  chloride  of  lime.  When 
moistened  or  mixed  with  water^  chlorine  is  liberated.  It  is  used  as  a  disin- 
fecting agent,  but  is  more  costly  than  the  common  chloride.  The  occasional 
addition  of  diluted  sulphuric  acid  to  the  ordinary  chloride  answers  the  same 
purpose.^ 

Page  659.  Enema  Catharticum,  D. — Take  of  Sulphate  of  Magnesia, 
Olive  Oil,  f^j- ;  Mucilage  of  Barley,  fjxvj.    Dissolve  the  sulphate  of  mag- 
nesia in  the  mucilage,  add  the  oil,  and  mix. 


Pharmaceutical  Journal,  1850,  p.  39. 
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carbonatis  . .  457 

caiisticae   437 

ara;'entea   881 

barjrta;  muriatis   614 

calcis   619 

muriatis   630 

carbonatis  sodae  acidiila  569 

Chlurinii    385 

cupri  ammoniati   877 

destillata   288 
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ferro-sesquicyanidum  .  852 

fila   818 

filum   818 

iodidium  saccharatum .  832 

iodidum    847 

iodidi  syrupus   850 

lactas   859 

limatura   818 

muriatis  tinctura   841 

oxydi  squamae   821 
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Guevo  upas    72 
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conducted   15 

dry    15 

moist    17 

radiant   15 

solar   15 

Helminthagoo:a    234 

Hepar  sulphuris   498 
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nitro-oxydum  .  912 
oxydum  cinere- 

um    909 

oxydum   909 

nigrum. .  909 
rubrum  91O 
oxydum  sulphu- 

ricum   917 
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persulphas    918 
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sesquioxide  of  iron  824 

Hydriodate  of  baryta    614 
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protoxide  of.   282 
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compound  tincture  of..  522 

impurities  of    £81 

ointment    412 

paint   411 

plaster   412 

lodinii  chioridum    414 
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dried  sulphate  of    839 

filings   818 

hydrated  black  oxide  of  821 
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Kali  aqua   494 

purum    486 
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tartarised   548 
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Kalium   478 

Kelp    558 

Kermes  mineral   734 
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slaked   616 
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Labarraque'8  soda  disinfect- 
ing liquid   590 

Lac  sulphuris    357 

Lactate  of  iron   859 
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Magnetism    58 

Magneto-electric  machines . .  58 
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binoxide  of   674 

carbonate  of   676 

saccharine  677 

chloride  of   679 
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Manuluvium   21 
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Masticatoria   254 
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candles    896 

compounds    880 
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precipitated   912 
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suboxide  of   909 
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Mistura  cretae   624 
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Molybdffina    790 

Monotony  \\  5 
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dulatum   564 
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oxide  of   555 
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Nitrogen   418 

deutoxide  of   422 
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protoxide  of   419 
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blue,  or  Neapolitan  905 

citrine   952 

mercurial    905 

neutral    813 

of  ammonia   446 

Oleo-margarate  of  lime   619 

resina;    228 

Olera    227 

Oleum  calcis   629 

empyreumaticum  Cha- 

berti    238 

phosphoratum    346 

seubutyrum  antimonii  740 

siilphuratum   358 

Olive,  refuse  of,  for  baths   22 

oil    811 

Opium  and  calomel  pills   928 

(Opodeldoc   605 

Orpinricnt   722 

Ossa  deiista  alba   026 

calcinata   626 

Ostrea  cdulis   622 

Oxalate  of  ammonia   474 

Oxide,  nitric   422 

nitrous   419 

of  arsenic   682 

calcium    615 


Page 

O.xideoflead    '"O 

manganese   D/+ 

mercury  

silver,    'J-^J 

zinc   703 

Oxiodine    ^J,'" 

O.xy.chloride  of  antunony. ...  724 

Oxydi  ferri  squama;    821 

Oxydum  antimonii  nitro-  mu- 

riaticum  

ferroso  lerricum  

ferri  nigrum  

rubrum    822 

909 
910 

plumbi  semivitreum 

zinci   

impurum  

Oxygen   272 

water   

Oxygenated  muriatic  acid  ..  379 

Oxygenised  fat   431 

water    277 

Oxygenium   272 

O.xymel  asruginis   879 

cupi  i  subacetatis   879 

Oxymuriate  of  potash    5l»9 

soda    589 

Oyster  shell,  prepared   622 

Ozone  -71 


liydrargyri  cinereum 
rubrum 


724 

820 
820 


790 
763 
766 


909 
811 
908 
812 
605 


,  277 


Panchymagogum  minerale  . .  919 

Pancreatica    239 

Paralytica   217 

Pasta  arsenicalis   721 

escharotica  Londinensis  488 

Pat^s  de  foies  gras   12 

Pearlash    489 

white    758 

Pernitrate  of  iron    856 

Peroxide  of  gold   974 

manganese   674 

mercury   910 

Persulphate  of  iron   840 

Pharmocognosy   82 

Pharmaco-dyuamics   83 

Pharmacology   82 

Pharmacology,  general. .....  83 

special   271 

Pharmacy   82 

Philosopher's  wool   763 

Phlogisticateil  air    418 

Phosphas,  soda;    574 

Phosphate  of  lime,  precipi- 
tated   627 

soda    574 

Phosphorated  oil   346 

Phosphoric  acid   346 

Phosphorised  oil   346 

Phosphorus  231,  340 

allotropic  or 
amorphous  . .  231 

Phrenica    204 

Physagoga   224 

Piline.  impermeable  sporgio  22 

Pills,  blue   904 

Plummer's  739,  928 

Pilulae  asiaticaj   721 

ca'rulese   904 

calonielanos  compo- 

sita;   928 

calonieliinos  et  opii. . . .  928 
cstharticiu  compositic.  929 

cupri  ainmoniati   877 

ferri  carbonatis    830 


Page 

Pilulae  ferri  composite   830 

cum  myrrha   8.50 

iodidi   852 

8ul|)hati8   839 

hydrargyri   904 

chloridi  com- 
posita; ....  928 
plumbi  opiatse........  808 

Plaster,  adhesive  oOb,  an 

of  ammoniacum  with 

mercury  

lead  

mercury  

resin  

soap  

stiengthening   824 

Platini  bichloridum    977 

Platino  bichloride  of  sodium  978 

Platinum,  compounds  of   977 

Plumbago  

Plumbi  acetas   803 

carbonas   793 

chloridum   797 

diacetas   808 

diacetatis  solutio   809 

iodidum   799 

nitras   801 

oxydum   790 

rubrum    791 

semivitreum  790 

saccharas    813 

subacetatis  liquor  . .  809 
compositus  810 

superacetas    803 

tannas   813 

Plumbite  of  lime   791 

Plumbum    781 

nitricum   801 

Plummer's  pill   928 

Pneumatica   199 

Poisons  and  reputed  antidotes  164 

Pommade  d'Alyon   431 

ammoniacale  de 

Gondret   446 

Pompholyx    763 

Potash   478 

acetate  of   546 

acidulous  tartrate  of. .  550 
antimony,  tartrate  of  741 

bicarbonate  of   494 

binoxalate  of   554 

bisulpliate  of   506 

bitartrate  of   550 

borate  of   573 

boro-tartrate  of.   553 

carbonates  of   488 

caustic   486 

chlorate  of   509 

citrate  of   553 

hydrate  of    486 

hydi  iodate  of   513 

hydrobromate  of   524 

hypochlorite  of   508 

iodide  of   513 

neutral  ursenite  of  . .  719 
neutral  or  bibasic  tar- 
trate of   548 

neutral  carbonate  of  488" 
sulphate  of..  502 

nit  .ate  of   535 

-*      oxalates  of   554 

oxymuriate  of   509 

permanganate  of   680 

pure  carbonate  of   490 

quadroxalate  of   555 

refined   4U0 

saltpetre   535 

soap   603 

solution  of   484 

subcarbonate  of.   4S9 

sulphates  ojf.   502 

sulphuict  ot    498 
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.    ,  Pagk 
Potash,  siipersulphate  of ... ,  506 

supertai  tratp  of   550 

tartrate  of  soda  iMul. .  597 
the  acid  or  monoba- 
sic tartrate  of   550 

water  :  497 

Potashes  and  pearhishes  ....  489 

Potassa    4^8 

caustica  \  4gg 

cuiii  calce  [  4^8 

'usa  '[[[  4yg 

imi'iira   43,5 

Potassa;  acetas   ij4g 

■■   484 

etiervescei.s  .. .  497 

l)icarl)onas   494 

bisulphas  ;  506 

"taru-as   530 

boro-tartras   553 

carbon;.s   488 

carbonates   4S8 

Ciu  bouatis  aqua   494 

can^tic-e  aqua   48+ 

chloras    50g 

chromates   672 

citras   553 

et  soda;  tartras   597 

hydras    486 

hydriodas   513 

hypnchloris  .[  508 

monocarb()nas   488 

monosulpbas    502 

monoxalas   554 

iiitras   535 

oxalates   554 

perinansfaniis   680 

quadroxalas   555 

ses(|uisulphas   505 

sodio-tartras   597 

sulphas   502 

sulphates   502 

sulphureli  aqua   501 

sulphuretum    498 

supprtartras   550 

tartras    548 

tartras  acida   550 

tartrates   548 

Potassii  bromidum   524 

ethydrarjfyri  iodocy- 

anidura   949 

ferridcyai.iduni   534 

iodidum    513 

sulphuretum    498 

tersulphuretum   498 

Potas&io-sulphate  of  peroxide 

of  iron   67I 

tartras  antimonii  ..  741 

Potassium   478 

bromide  of   524 

chloride  of   508 

cyanidum   527 

ferridcyaiiide  . . .  534 

hydrobriiniate  of  524 

iodide  of.   513 

ioduret  of   513 

ioduretted  iodide  515 

protoxide  of   478 

sulphuret  of   498 

ter&ulphuret  of. .  498 

Pot  herbs   2'^7 

Potus  irnperialis   553 

Poudre  subtile  .  .  722 

Poultice,  charcoal  .  .  .  .  322 

emoUient   22 

substitute  for...  oo 

Powder,  antimoni.il    727 

Dr.  James's  *.  727 

of  antimony,  com- 
pound   727 

of  Algaroth    724 

Tennaiit's  bleuchine:  031 

Powders, /<in(,aT-bcpr   5C8 


Powders,  Seidlitz   gcg 

_           soda  "  56a 

Precipitate,  red    912 

nhite   933 

Precipitated    phosphate  of 

lime   g97 

Preston  salts         410 

Prismatic  nitre  .' .  "  535 

Proteine   63 

Protiodide  of  mercurv  . . . , .' .'  940 

Protochloride  of  mercury. .  919 

Protoxide  of  hydroi^en   282 

nitroii^en    419 

potassium   4:8 

Prussian  blue    852 

Psamiiiismus    ]q 

Ptarmica    240 

Ptyalaa;og;a  .  '. . .  254 

Pulveres  effervescentes  .  .  568 

sedlitzenses  

Pulvis  aluminis  compositus. . 
antimonii  compositus 

antimonialis  

auri   973 


568 
670 
727 
727 


cornu  cervini  usti   626 

creta;  compositus  ....  624 

escharotica  arseiiic.alis  721 

febrifugus  Jacobi   727 

ferri    818 

salinus  compositus ... .  659 

stanni   730 

Pumping    32 

Purgativa   247 

Purgatives   1159 

mechanical    159 

Purging  saline  waters    311 

Purple  of  Cassius    974 

Purpura  mineralis  Cassii   974 

Pyrites,  cockscomb ... . ;   833 

Pyrophosphate  of  soda   575 

Pyrrhin   477 


Q. 


Quevenne's  iron   819 

Quicklime   615 

Quicksilver    880 


Realgar   721 

Reasoning   7 

Red  antimony   734 

Armenian  bole   6G1 

arsenic   721 

lead   791 

oxide  of  lead    791 

mercury   910 

or  peroxide  of  iron   822 

precipitate   912 

per  se   91 0 

zinc   761 

Refrigerants   174 

Relaxantia  depiimentia    216 

Remedies,  hygienic    f,2 

mechanical  and  sur- 
gical   82 

pharmacological. .  82 
physical  but  impon- 
derable   7 

psychical  or  mental  2 
somatical  or  corporal  2 

Removal  from  home   6 

Repellents   ]C3 

Repeicussives   163 

Reprimciitia   26O 


Resinosa   ^^2,^: 

Kesolventia    f-o 

Restraint   ' 'i 

Reussite  '  655 

Kevulsion  and  derivation  v>s 

Rex  metallot  um  ]"  972 

Rhombic  phosphate  of  soda'.  574 

Koche  alum    (j,j4 

Rochelle  salt   597 

Roman  alum   (i,;4 

„  vitriol  

^°"§^e..   823 

Rubefacients  

Rubigo  fern  \  [  \  \  ^03 

Rust  of  copper   877 

iron  ■. ;  823 


Saburration   15 

Saccharate  of  lead  813 

Saccharum  aluminatum   6fi9 

saturni  .'  §03 

Sal  absinthii   439 

ammoniac  453 

fixed  .'  628 

Glauber's  se- 
cret   470 

plaster    465 

ammoniacHs   453 

acetosellse  ',  554 

anglicum   [  [  _  ]  655 

auriphilosophicum....'.'  506 

catharticum   655 

catharticus  Glauberi ....  579 

de  duobus   502 

Seignette  597 

enixum    505 

fossilis,  or  sal  gemmas  . .  581 

martis   835 

mirabile  Glauberi  . . . . . '  579 

perlatuin   574 

polychrest  502,  598 

polychrestum  Glaseri   505 

.      Seignetti..  597 

Rupellensis    593 

sedativum  Hombergi. . '. ',  335 

Seidlitzense   655 

tartari  439 

vitrioli   769 

volatile  ,[[  451 

cornu  cervi   457 

Salads   227 

Salia  neutra  et  media  ..  .  .  .  .  .  182 

Saline  waters    311 

Salix  '  320 

Russelliana   320 

Salt  alkali   556 

alkaline  [[',  593 

baker's   451 

bitter  purging  '.  655 

black   489 

common    531 

culinary    ssi 

diuretic   546 

Epsom    655 

fossil   581 

Glauber's   579 

hair    C55 

of  lemons   555 

Mars   835 

Scigiiette   597 

tartar   4?'9 

wootl  sorrel   554 

wormwood   4,S9 

Salt  or  brine  waters   312 

Roche!  le   598 

sedative  or  narcotic  ....  335 


INDEX. 
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Suit,  Seiijnette's  

tasteless  purpling   57+ 

veRetable   548 

Saltpetre    5:15 

Chili   594 

Salts,  smelliii;C  :   J^' 

Saiularach  or  red  arsenic   721 

Sand-batliiiig:   

Sand,  hot   1° 

Sapo    599 

amysdalinus   602 

Castiliensis   <''<>2 

durus  ;  602 

ex  olivK  oleo  et  potassa 

oonfectus  . .  603 
oleo  et  soda  con- 

fectus   602 

mollis   6"3 

potassicus   <i03 

sodaicus  . .    602 

vulgaris   ••  6U3 

Sapones  sodaici  et  potassici. .  599 

Sarcoptes  homiuis   355 

Sassoline   336 

Saturn,  extract  of   808 

Saturnina   190 

Saxifrajja   263 

Scents    3 

Searle's    patent  oxygenous 

aerated  water   421 

Sedantia   232 

Sedative  salt   335 

Sedatives   99 

Seeds,  alimentary   66 

Seidlitz  powders   568 

Seignette's  salt   597 

Sensations   2 

Serum  lactis  tartarizatum  .. .  553 
aluminosum,  seu  serum 
lactis  aluminatum  ..  669 
Sesquicarbonate  of  ammonia  451 
soda .  . .  562 
Sesquichloride  of  antimony. .  740 

Sesquioxide  of  antimony   724 

Sesquisulphate  of  potasli   505 

Sesquisulphuret  ot  antimony  731 

Shampooing   18 

Shower  bath   31 

Shoemaker's  black   835 

Sialogoga   254 

Sialica   239 

Sialagogues   254 

specitic  or  remote  255 

topical   254 

Signatures   84 

Sdica   979 

Siliceous  waters    313 

Silicon    979 

Silver  and  its  compounds   9.)5 

litharge   790 

muriate  of.   959 

nitrate  of   961 

oxide  of   957 

protoxide  of   957 

pure   957 

solution  of  nitrate  of  . .  971 

stone   790 

Simple  bitters   215 

Singles   656 

Sistentia   260 

Sleep,  method  of  procuring..  5 

Smell   2 

Smelling  salt   451 

Smelting  house  smoke   682 

Soap   599 

almond   602 

animal  oil  potash   603 

soda   002 

Castile   602 

cerate   605 

common    603 

hard   002 


603 
599 
555 


Pagk 

Soap  liniment   605 

mottled  •..  603 

olive  oil  potash   603 

soda   602 

plaster   605 

soda   602 

soft  common   603 

transparent   601 

white  Windsor   603 

yellow  

Soaps   

Soda  •  

acetate  of   59b 

and  potash  soaps   599 

biborate   569 

bicarbonate   564 

borate  of   570 

carbonates   556 

chloride  of   589 

dried  carbonate  of   562 

'flux    596 

hypochlorite  of   589 

liquid,  Labarraque's  .. .  590 

lozenges   569 

nionocarbonute,  or  neu- 
tral carbonate  of   556 

muriate,  or  hydrochlo- 

rate  of   580 

neutral  or  bibasic  tar- 
trate of    597 

nitrate  of   594 

oxy muriate  of   589 

phosphate  of   574 

powders   568 

pyrophosphate  of   575 

rhombic  phosphate  of  . .  574 

saltpetre   594 

sesquicarbonate  of.   562 

soap   602 

animal  od   603 

olive  oil    602 

subcarbonate  of   556 

sulphate  of   579 

tartarizata  seu  natron 

tartarizatuin    598 

tartarised   598 

tartrate  of    597 

triphosphate  of   574 

valerianate   597 

water   569 

bottled   569 

substitute  for   569 

Sodee  acetas   596 

aqua  eifervescens   509 

biboras   569 

bicarbonas   564 

bisulphis    578 

boras    570 

carbonas  exsiccata  ....  562 

carbonates   556 

carbonatis  aqua    569 

hydras   555 

hypochloris   589 

hyposulphis   577 

monocarbonas   556 

murias   580 

nitras    594 

phosphas   574 

potassio-tartras   598 

sesquicarbonas   562 

sulphas   579 

tartras   597 

valerianas   597 

Sodaic  powders   568 

Sodii  auro-terchloridum   977 

chloridum   580 

platino-bichloridum .. .  978 

Sodium    555 

auro-terchloride  of. .  977 

chloride  of   580 

chloruret  of  the  oxide 
of   589 


Page 

Soft  soap   603 

Solauacea  mydriatica   20, 

Sol,  or  ri'X  nietallorum   972 

Soluble  cream  of  tartar   553 

tartar   548 

Solutio  argenti  animoniati  . .  972 

nitratis   971 

baryta;  muriatis   614 

nitratis..   615 

clilorinii   385 


plumbi  diacetatis   809 

potassii  sulphureti . .  501 

soda2  phosphatis   577 

solventis  mineralis, 

De  Valangin's   719 

Solution,  Brandish's  alkaline  486 

Fowler's   718 

mineral    718 

of  ammoniated  cop- 
per   877 

chloride  of  cal- 
cium   630 

j^olutiones  potassii  superiodidi  523 

Solutive  water   422 

Solvents   264 

Somnifera   219 

Sour  springs   359 

Spanaemica   173 

Spanish  white   758 

Spar,  ponderous  or  heavy   609 

Spastica   216 

Specificum  purgans  Paracelsi  502 

Speltre  or  speltrum   761 

Spiaulter   761 

Spices   227 

.Spirit,  Beguin's  sulphuretted  469 

bone   322 

of  alum   664 

ammonia   446 

sal  volatile   450 

salt   387 

sea  salt   387 

tin   691 

vitriol   372 

Spirituosa   232 

et  aetherea   232 

Spiritus  ammonise   446 

aromaticus. .  450 

fcetidus   450 

succinatus  . .  446 

Mindereri  ...  . .  471 

salis  ammoniaci  caus- 
ticus  cum  calce  vivS. 

paratus   437 

seu  liquor  Mindereri  471 

volatilis  foetidus   450 

Splenica   238 

Spodium  album   626 

Stanni  bisulphuretum    781 

cliloridum    . .  781 

limatura  781 

pulvis   780 

Stannuni   779 

Indicum   761 

muriaticum  oxydu- 

latum   781 

Starch,  iodide  of   411 

Steam   20 

Stearic  acid   601 

Steel  mixture    829 

Stephens'  receipt  for  the  stone 

and  gravel   618 

Sterelmintha   23+ 

Sternutatoria    240 

Sthenica   222 

Stibiated  tartar    742 

Stibium   723 

sulphuratum  auran- 

tiacum    739 

Stimulantia   99,  222 

Stimuli,  alterative  or  medici- 
nal   8 
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Stimuli,  diffusible  

heterogeneous  

hoiiiog'eneous  

vital  

vivifying   

Stomachics   

Stone  

divine  

the  infernal    .' 

Streng-thening:  plaster   

Stupefacients   ." 

Styptics  

Subacetate  of  copper  .  .  . 

Subcarbonate  of  ammonia  .  . 

potash   

bubchlorlde  of  mercury   

Suboxide  of  mercury  

Sublimatus  corrosivus  

Submuriate  ot  mercury. . .  '. 

Subphosphate  of  lime   

Subsulphas  hydrargyri  flavus 

Sudatorium  

Sudorifica  

Sudoritics  or  diaphoretics! .' .' .' 

Sugar  of  lead  

Sulphas  aluminee  et  potasses'. 

ammoniifi   

ferri  

exsiccatum   

magnesiae   

potassas   

sodae  [ 

zinci  

Sulphate  of  ammonia  . . ! . 

baryta   

copper  

iron  

magnesia  

oxide  of  ammo- 
nium  

potash  

soda  

zinc  

Sulphated  chalybeates  

Sulphates  of  potash   .' 

Sulphide  of  carbon  

Sulphis  sodas  sulphLiratus  .'. 
Sulphur  

alcohol  of  ' 

allotropic   

antimoniatum  fuscum 

antimonii  auratum . . 

balsam  of  

Boyle's  fuming  liquor 
of  

caballinum   

carburet  of.  

common  native   

crudum   

flowers  of  

griseuni  

hydrate  of  

iodide  of  

liver  of.  .' 

lo(um  

milk  of   

native  or  virgin   

nigrum   '. ... 

oil  of.  

ointment  of   . . 

compound  . 
the  iodide  of 

prsecipitatum   

precipitated   

refined  

roll,  stick,  or  cane  .  . 

subliniatum  

sublimed  ,[ 

vivum  

volatile  tincture  of 

volcanic  

washed   


Paoe 
223 
99 
99 
8,  99 
99 
224 
263 
874 
9G1 
824 
204 
162 
877 
451 
489 
919 
909 
929 
919 
626 
917 
16 
251 
251 
S03 
662 
470 
833 
839 
Go  5 
502 
579 
799 
470 
609 
871 
835 
655 


470 

502 
579 
709 
307 
502 
377 
577 
350 
377 
353 
737 
739 
358 

468 

359 

377 

350 

351 

356 

359 

357 

413 

498 

356 

357 

350 

359 

468 

358 

358 

414 

357 

357 

352 

353 

356 

356 

359 

469 

350 

356 


Sulphurated  oil    ^  '^353 

Sulphuratum  balneum  . . . ." . .'  501 

o  ,  ,  ">eum    358 

Sulphureous  or  hepatic  waters  308 
sulphuret  of  antimony.golden  7.39 

iron   833 

potash    498 

potassium   493 

Sulphurets  of  arsenic   y-)] 

Sulphuretted  hydrogen   375 

in  water  72 
water  .  376 
or  sulphurous  bath  501 
oulphuretum  antimonii   731 

prseparatum  733 
hydrargyri  ni- 
grum   916 

^  ,  ,  .  . ,  rubrum  914 
sulphuric  acid   359 

Sulphuris  dichloridum  .  .  .  .  '  396 

?iepar   ;  493 

lodidum  413,  98! 

Sulphurosa    jgy 

Sulphurous  acid  .  .  .  .  .  .  .  .  373 

Superacetate  of  lead  . !  . . ! s03 

carbonated  chalybeates  830 

sulphate  of  potash  ....  506 

tartrate  of  potash    550 

Suppositories    534 

Suppurants   '  169 

Syi  upof  pyrophosphate  of  iron  833 

byrupus  ferri  iodidi    850 

sodae  hyposulphitis  .  578 


Test, 


T. 


Taenia  solium    234 

Talc  earth  (Talkerd)  . . .' .  [  642 

Tannate  of  iron   .'.*  gsg 

Tartar  ' '  55^ 

chalybeated   864 

cream  of    559 

crude   559 

emetic    74) 

ointment   756 

red  

salt  of.   4gg 

soluble   , ,  548 

stibiated    741 

whey,  cream    553 

white   550 
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